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 NOTICE TO BIDDERS 

NOTICE IS HEREBY GIVEN, that sealed Bids, in duplicate, are sought and requested by the Board of 
Education, Wallkill Central School District Board of Education (hereinafter called "Owner"), for the 
Reconstruction to Plattekill Elementary School.  
 
Separate bids are requested for the following Contracts: 

Plumbing Work – PC-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 at the Main Office of the 
Plattekill Elementary School, 1270 NY-32, Plattekill, New York 12568:  

Plumbing – 3:30 PM on Wednesday, October 16, 2024. 

Sealed Bids will be received by the Owner until 3:00 PM on Tuesday, October 29, 2024, at the Wallkill 
Central School District Administration Building, 1500 State Route 208, Wallkill, New York 12589. 

Sealed Bids will be opened and publicly read aloud at 3:30 PM on Tuesday, October 29, 2024, at the 
Wallkill Central School District Administration Building, 1500 State Route 208, Wallkill, New York 12589. 

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 

 Wallkill Central School District, 1500 State Route 208, Wallkill, New York 12589 
 Tetra Tech Architects & Engineers, 10 Brown Road, Ithaca New York 14850 

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

Complete hard copy sets of Bidding Documents, drawings and specifications, may be obtained online at 
tetratechaeprojectplanroom.com ‘projects’.  Checks shall be made payable to Wallkill 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). 
 

00 11 13 
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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 Plattekill Elementary School 

a. Project Location: Wallkill Central School District 

2. Owner: Wallkill Central School District 

a. Address: 1500 Route 208, Wallkill, New York 12589 

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

a. Bid Received Time, Date, and Location:  Sealed Bids will be received until 3:00 PM, local 
time, on Tuesday, October 29, 2024, at the Wallkill District Administration Building, 1500 
State Route 208, Wallkill, New York 12589.   

b. Bid Opening Time, Date, and Location:  Sealed Bids will be opened and publicly read 
aloud at 3:30 PM, local time, on Tuesday, October 29, 2024, at the Wallkill District 
Administration Building, 1500 State Route 208, Wallkill, New York 12589. 

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

a. Plumbing Work – PC-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 8:00 AM until 4:30 PM except legal 
holidays. 

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

b. Owner’s representative:  
 
Primary Contact: 
 

Mr. Joe Barone, Construction Manager, Barone Construction Group, Inc., 23 New Paltz 
Road, Highland, New York 12528, Phone (845) 691-2244. 

 
Secondary Contact – only if primary is not available: 
 

Mr. Brian Devincenzi, Assistant Superintendent for Support Services, 1500 State Route 
208, Wallkill, New York, 12589, Phone (845) 895-7102. 

 
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, October 16, 2024 at 3:30 PM, local time. 

00 21 13 
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b. Pre-Bid Conference Location:  Main Office of the Plattekill Elementary School, 1270 NY-32, 
Plattekill, New York 12568. 

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.  
 

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. 
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e. Attachment #5: Subcontractors List. 

1) Submit Subcontractors List, on form provided, in a separate sealed envelope bearing 
the Bidder’s name, name of Contract, and title “Subcontractors List”.  

3. Bid Security:  

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

1) Certified check, payable to the Owner; or 

2) Bid Bond, payable to the Owner, on Bid Bond, AIA Document A310, or standard bid 
bond form, duly executed by the Bidder as principal, with a surety company acceptable 
to the Owner. 

a) Affix a certified and current copy of the power of attorney for the attorney-in-fact 
who executes the required bond on behalf of the surety. 

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

1) Within three days following execution of the Owner-Contractor Agreement, bid 
security will be returned to the three apparent lowest Bidders. 

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. Enclose the Subcontractors 
List (Bid Form Attachment #5) in a separate sealed envelope within the Bid envelope. 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. 
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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 Schedule of Values Form. 
6) Bidder’s Qualifications Form. 

b. Proposed Contract Documents consist of the following: 

1) Owner-Contractor Agreement. 
2) Conditions of the Contract. 
3) Drawings. 
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 ‘public projects’. 

1) Failure of any Bidder to not download addenda and/or failure to receive any such 
Addendum by reason of not having registered as a plan holder in accordance with the 
bidding instructions, shall not relieve the Bidder from any obligation required by the 
Addendum. 

3. Equivalents and Substitutions: The use of manufacturer’s brand names, catalog numbers, and 
similar proprietary identifying data is intended to establish a standard of quality, appearance, and 
function for those items. It is not the intention of the Owner or the Architect to eliminate from 
consideration products that are equivalent in quality, appearance, and function to those identified.  
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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”. 

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. 
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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. 

 
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. 
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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. 

 
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.Wallkill@tetratech.com 
 

 
Project No.: 17597-22002B                    Date:  
 
Project Name: Reconstruction to Plattekill Elementary 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: PLUMBING WORK CONTRACT (PC-1) 

 PROJECT TITLE: RECONSTRUCTION TO PLATTEKILL ELEMENTARY SCHOOL 

 DATE: DECEMBER 18, 2023 

 PROJECT NO.: 17597-22002B 

 BID TO: Board of Education 
  Wallkill Central School District 
  1500 Route 208 
  Wallkill, New York 12589 
 

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. 
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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. 1 – REPLACE WATER CLOSET AND URNINAL FLUSH VALVES 

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 
 Attachment #5 – Subcontractors List (in separate sealed envelope bearing the Bidder’s name, name of 

Contract, and title “Subcontractors List”). 
 
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 FORM 
ATTACHMENT #5 

 
SUBCONTRACTORS LIST 

 
In accordance with New York State law, list below names of each subcontractor for Plumbing, Mechanical 
and Electrical work whose figures have been used in preparing the Bid, and to whom subcontracts are 
expected to be awarded, should the Contract be awarded to the Bidder.  
 
Include amount to be paid to each subcontractor. 
 
Any changes to this list will require the approval of the Owner upon a showing of legitimate construction 
need for the change. 
 
Scope of Subcontractor’s 
Work 

Subcontractor Name Dollar Amount of 
Subcontract 

General   
   
   
   
Mechanical   
   
   
   
Electrical   
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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:  ___________________________________ 

 
00 43 33 



  
Tetra Tech PROPOSED SUBCONTRACTORS FORM 
Architects & Engineers Project No. 17597-22002B 00 43 36 / Page 1 

  
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: 

 
Plattekill Elementary 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___ 
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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�HÈab̀cE�dZ�=B�GHeHfeDGDc�?BUAN�gNUAN�h=JEHGcDEiIGI�_QO>Q�AjLONAW�=B�GDeDieDGDcS�OW�B=C�[=N�NAWTVAS�OW�VO>ABWAU�[=N�=BAkCO@A�?WA�=BVMS�TBU�@TM�=BVM�lA�?WAU�OB�T>>=NUTB>A�_OCQ�CQA�:;:�K=BCNT>C�<=>?@ABCWm�ZAN@W�=[�nANXO>AJ�Z=�NAL=NC�>=LMNOPQC�XO=VTCO=BWS�Ak@TOV�U=>OB[=oTOT>=BCNT>CWJ>=@Jpqrs�tu7rqv� wbGbcbGbHbx y

z{{4|4}t~�zt{�{���|4}t~v�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�CAjC�=[�CQA�=NOPOBTV�:;:�WCTBUTNU�[=N@J�:B��������������������������������CQTC�B=CAW�TUUAU�OB[=N@TCO=B�TW�_AVV�TW�NAXOWO=BW�C=�CQA�WCTBUTNU�[=N@�CAjC�OW�TXTOVTlVA�[N=@�CQA�T?CQ=N�TBU�WQ=?VU�lA�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�:;:�CAjCJZQOW�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=�lA�?WAU�OB�>=B�?B>CO=B�_OCQ�:;:�<=>?@ABCW�:HED�FDGHIS�nCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�g_BAN�TBU�K=BCNT>C=NS�K=BWCN?>CO=B��TBTPAN�TW�:UXOWAN�dUOCO=B���HED�FDGHIS�nCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�g_BAN�TBU�:N>QOCA>CS�K=BWCN?>CO=B��TBTPAN�TW�:UXOWAN�dUOCO=B��TBU�KHED�FDGHIS�nCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�g_BAN�TBU�K=BWCN?>CO=B��TBTPAN�TW�:UXOWANJ

����	���������������� ¡¢£¤¥¦§̈©ª�§«¬�®̄§°±®«�®²�§¬¬²©³³́µ¶·̧¹º»¼½·»¾̧¹�»̧¿ÀÁ»»¶Â¾ÀÀ�ÃÀ¶Ä¶¹»Á¼Å�Æ·Ç̧ À̧È»�¿¼̧É¶·»�Ê½ÄË¶¼�ÌÍÎÏÍÐÑÑÒÒÑÓ£Ô¡�¢�ÕÖ£�×¢£Ø�Õ�Ù
Õ
Ú¡�¤¥¦§̈©ª�©Û§�³°§°Ü³ª�§«¬�§¬¬²©³³́ÓÁ¼̧¹¶�Ý̧¹º»¼½·»¾̧¹�Þ¼̧½ß�à¹·áÑâ�Ê¶ã�¿ÁÀ»ä�µ̧Áåæ¾çÇÀÁ¹åè�Ê¶ã�ȩ́¼Â�ÌÑÎÑê£Ô¡��ëÕ¡�¤¥¦§̈©ª�©Û§�³°§°Ü³ª�§«¬�§¬¬²©³³́ìÁÀÀÂ¾ÀÀ�Ý¶¹»¼ÁÀ�Æ·Ç̧ À̧�í¾º»¼¾·»ÌÎÒÒ�µ̧½»¶�ÑÒêìÁÀÀÂ¾ÀÀè�Ê¶ã�ȩ́¼Â�ÌÑÎêÏ£Ô¡�
�¢ÔØ£¡¢£¤¥¦§̈©ª�©Û§�³°§°Ü³ª�§«¬�§¬¬²©³³́È¶»¼Á�È¶·Ç�Ã¹ç¾¹¶¶¼ºè�î¼·Ç¾»¶·»º�ï�ðÁ¹åº·Áß¶�î¼·Ç¾»¶·»ºè�¿áÝáåñËñÁ�È¶»¼Á�È¶·Ç�î¼·Ç¾»¶·»º�ï�Ã¹ç¾¹¶¶¼ºÝ̧¼¹¶ÀÀ�Ó½º¾¹¶ºº�ï�È¶·Ç¹̧À̧çÅ�¿Á¼ÂÌÒ�Ó¼̧ã¹�µ̧Áåà»ÇÁ·Áè�Ê¶ã�ȩ́¼Â�ÌòêÎÒ



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��./0.1�	2(	��	��3�43���1	�#��	5�#��	6�����1��7���	-����	�8����%	��	��3�73���1!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���9����	%�	��$�!	"�#	�"�	��$�	:�	%�#	��	"����#"���	-���	���	���	�����"��	
������%;	(���%	�)	<��&����	(�	������	���������	&��$"����%!	�9�"�$	#����)�="�"�����"��%�����>?@A	BC�@?D	 E0�010�0�0F 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�	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�	ghi	jkltmnrpmvkl	�oloxin	olu	wnphvmipm	tho���	hkzi�in�	yi	ilmvm�iu	mk	�in}knsolpi	olu	il}knpisilm	k}	ky�vxomvklt	rluin	mhi	jklmnopm	vlmiluiu	mk	}opv�vmomi	�in}knsolpi	k}	mhivn	urmvit�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�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�	kmhin	mhol	mhi	jklmnopmkn	kn	�i�onomi	jklmnopmknt�	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	OWOW§	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�V	OWOẄ	K̀Zadef̂ àZ	b_	Ûd©[\̂W	�ltmnrsilmt	k}	�in�vpi	oni	ni�nitilmomvklt�	vl	ol�	siuvrs	k}	i��nittvkl	lkz	�lkzl	kn	�omin	ui�i�k�iu�	k}	mhi	molxvy�i	olu	vlmolxvy�i	pniomv�i	zkn�	�in}knsiu	y�	mhi	wnphvmipm	olu	mhi	wnphvmipm�t	pkltr�molmt	rluin	mhivn	nit�ipmv�i	�nk}ittvklo�	tin�vpit	oxniisilmt�	�ltmnrsilmt	k}	�in�vpi	so�	vlp�rui�	zvmhkrm	�vsvmomvkl�	tmruvit�	trn�i�t�	skui�t�	t�imphit�	unozvlxt�	t�ipv}vpomvklt�	olu	kmhin	tvsv�on	sominvo�t�V	OWOWOª	K̀[a[Y«	]̂\[Z[b̀	¬Y�̂dW	ghi	�lvmvo�	qipvtvkl	�o�in	vt	mhi	�intkl	vuilmv}viu	vl	mhi	wxniisilm	mk	niluin	vlvmvo�	uipvtvklt	kl	j�ovst	vl	oppknuolpi	zvmh	�ipmvkl	�����	ghi	�lvmvo�	qipvtvkl	�o�in	tho��	lkm	thkz	�onmvo�vm�	mk	mhi	{zlin	kn	jklmnopmkn	olu	tho��	lkm	yi	�voy�i	}kn	nitr�mt	k}	vlmin�nimomvklt	kn	uipvtvklt	niluiniu	vl	xkku	}ovmh�V	OW�	Lbdd̂«Ya[b̀	Ỳ	K̀ầ a	b_	aĉ	Lb̀adY\a	]b\ef̂ àZV	OW�WO	ghi	vlmilm	k}	mhi	jklmnopm	qkprsilmt	vt	mk	vlp�rui	o��	vmist	lipitton�	}kn	mhi	�nk�in	i�iprmvkl	olu	pks��imvkl	k}	mhi	�kn�	y�	mhi	jklmnopmkn�	ghi	jklmnopm	qkprsilmt	oni	pks��isilmon��	olu	zhom	vt	ni�rvniu	y�	kli	tho��	yi	ot	
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HIJKIJL	MN	IO	PQRSIPQK	HT	MUUV	WQPOXPYMJZQ	HT	[\Q	]XJ[PMZ[XP	N\MUU	HQ	PQRSIPQK	XJUT	[X	[\Q	Q̂[QJ[	ZXJNIN[QJ[	_I[\	[\Q	]XJ[PMZ[	̀XZSYQJ[N	MJK	PQMNXJMHUT	IJOQPMHUQ	OPXY	[\QY	MN	HQIJL	JQZQNNMPT	[X	WPXKSZQ	[\Q	IJKIZM[QK	PQNSU[Nab	cdedcdc	f\Q	IJgMUIKI[T	XO	MJT	WPXgINIXJ	XO	[\Q	]XJ[PMZ[	̀XZSYQJ[N	N\MUU	JX[	IJgMUIKM[Q	[\Q	]XJ[PMZ[	XP	I[N	PQYMIJIJL	WPXgINIXJNa	hO	I[	IN	KQ[QPYIJQK	[\M[	MJT	WPXgINIXJ	XO	[\Q	]XJ[PMZ[	̀XZSYQJ[N	gIXUM[QN	MJT	UM_i	XP	IN	X[\QP_INQ	IJgMUIK	XP	SJQJOXPZQMHUQi	[\QJ	[\M[	WPXgINIXJ	N\MUU	HQ	PQgINQK	[X	[\Q	Q̂[QJ[	JQZQNNMPT	[X	YMjQ	[\M[	WPXgINIXJ	UQLMU	MJK	QJOXPZQMHUQa	hJ	NSZ\	ZMNQ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	N\MUU	HQ	ZXJN[PSQKi	[X	[\Q	OSUUQN[	Q̂[QJ[	WQPYI[[QK	HT	UM_i	[X	LIgQ	QOOQZ[	[X	[\Q	WMP[IQNk	IJ[QJ[IXJN	MJK	WSPWXNQN	IJ	Q̂QZS[IJL	[\Q	]XJ[PMZ[ab	cdede	lPLMJImM[IXJ	XO	[\Q	nWQZIOIZM[IXJN	IJ[X	KIgINIXJNi	NQZ[IXJN	MJK	MP[IZUQNi	MJK	MPPMJLQYQJ[	XO	̀PM_IJLN	N\MUU	JX[	ZXJ[PXU	[\Q	]XJ[PMZ[XP	IJ	KIgIKIJL	[\Q	oXPj	MYXJL	nSHZXJ[PMZ[XPN	XP	IJ	QN[MHUIN\IJL	[\Q	Q̂[QJ[	XO	oXPj	[X	HQ	WQPOXPYQK	HT	MJT	[PMKQab	cdedp	qJUQNN	X[\QP_INQ	N[M[QK	IJ	[\Q	]XJ[PMZ[	̀XZSYQJ[Ni	_XPKN	[\M[	\MgQ	_QUUrjJX_J	[QZ\JIZMU	XP	ZXJN[PSZ[IXJ	IJKSN[PT	YQMJIJLN	MPQ	SNQK	IJ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	IJ	MZZXPKMJZQ	_I[\	NSZ\	PQZXLJImQK	YQMJIJLNab	cdp	stuvwtxvytwvz{fQPYN	ZMWI[MUImQK	IJ	[\QNQ	|QJQPMU	]XJKI[IXJN	IJZUSKQ	[\XNQ	[\M[	MPQ	}~�	NWQZIOIZMUUT	KQOIJQKi	}��	[\Q	[I[UQN	XO	JSYHQPQK	MP[IZUQNi	XP	}��	[\Q	[I[UQN	XO	X[\QP	KXZSYQJ[N	WSHUIN\QK	HT	[\Q	�YQPIZMJ	hJN[I[S[Q	XO	�PZ\I[QZ[Nab	cd�	�{w��u��wtwvz{hJ	[\Q	IJ[QPQN[	XO	HPQgI[T	[\Q	]XJ[PMZ[	̀XZSYQJ[N	OPQRSQJ[UT	XYI[	YXKIOTIJL	_XPKN	NSZ\	MN	�MUU�	MJK	�MJT�	MJK	MP[IZUQN	NSZ\	MN	�[\Q�	MJK	�MJi�	HS[	[\Q	OMZ[	[\M[	M	YXKIOIQP	XP	MJ	MP[IZUQ	IN	MHNQJ[	OPXY	XJQ	N[M[QYQJ[	MJK	MWWQMPN	IJ	MJX[\QP	IN	JX[	IJ[QJKQK	[X	MOOQZ[	[\Q	IJ[QPWPQ[M[IXJ	XO	QI[\QP	N[M[QYQJ[ab	cd�	��{����vu	t{�	���	z�	��t�v{���	�u��v�v�twvz{��	t{�	�w���	�{�w����{w�	z�	����v��b	cd�dc	f\Q	�PZ\I[QZ[	MJK	[\Q	�PZ\I[QZ[kN	ZXJNSU[MJ[N	N\MUU	HQ	KQQYQK	[\Q	MS[\XPN	MJK	X_JQPN	XO	[\QIP	PQNWQZ[IgQ	hJN[PSYQJ[N	XO	nQPgIZQi	IJZUSKIJL	[\Q	̀PM_IJLN	MJK	nWQZIOIZM[IXJNi	MJK	PQ[MIJ	MUU	ZXYYXJ	UM_i	N[M[S[XPTi	MJK	X[\QP	PQNQPgQK	PIL\[N	IJ	[\QIP	hJN[PSYQJ[N	XO	nQPgIZQi	IJZUSKIJL	ZXWTPIL\[Na	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	NSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	N\MUU	JX[	X_J	XP	ZUMIY	M	ZXWTPIL\[	IJ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQa	nSHYI[[MU	XP	KIN[PIHS[IXJ	[X	YQQ[	XOOIZIMU	PQLSUM[XPT	PQRSIPQYQJ[N	XP	OXP	X[\QP	WSPWXNQN	IJ	ZXJJQZ[IXJ	_I[\	[\Q	�PX�QZ[	IN	JX[	[X	HQ	ZXJN[PSQK	MN	WSHUIZM[IXJ	IJ	KQPXLM[IXJ	XO	[\Q	�PZ\I[QZ[kN	XP	�PZ\I[QZ[kN	ZXJNSU[MJ[Nk	PQNQPgQK	PIL\[Nab	cd�de	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	nSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	MPQ	MS[\XPImQK	[X	SNQ	MJK	PQWPXKSZQ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQ	WPXgIKQK	[X	[\QYi	NSH�QZ[	[X	MJT	WPX[XZXUN	QN[MHUIN\QK	WSPNSMJ[	[X	nQZ[IXJN	~a�	MJK	~a�i	NXUQUT	MJK	Q̂ZUSNIgQUT	OXP	Q̂QZS[IXJ	XO	[\Q	oXPja	�UU	ZXWIQN	YMKQ	SJKQP	[\IN	MS[\XPImM[IXJ	N\MUU	HQMP	[\Q	ZXWTPIL\[	JX[IZQi	IO	MJTi	N\X_J	XJ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQa	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	nSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	YMT	JX[	SNQ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQ	XJ	X[\QP	WPX�QZ[N	XP	OXP	MKKI[IXJN	[X	[\Q	�PX�QZ[	XS[NIKQ	[\Q	NZXWQ	XO	[\Q	oXPj	_I[\XS[	[\Q	NWQZIOIZ	_PI[[QJ	ZXJNQJ[	XO	[\Q	l_JQPi	�PZ\I[QZ[i	MJK	[\Q	�PZ\I[QZ[kN	ZXJNSU[MJ[Nab	cd�	�zwv��b	cd�dc	�̂ZQW[	MN	X[\QP_INQ	WPXgIKQK	IJ	nQZ[IXJ	~a�a�i	_\QPQ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	PQRSIPQ	XJQ	WMP[T	[X	JX[IOT	XP	LIgQ	JX[IZQ	[X	[\Q	X[\QP	WMP[Ti	NSZ\	JX[IZQ	N\MUU	HQ	WPXgIKQK	IJ	_PI[IJL	[X	[\Q	KQNILJM[QK	PQWPQNQJ[M[IgQ	XO	[\Q	WMP[T	[X	_\XY	[\Q	JX[IZQ	IN	MKKPQNNQK	MJK	N\MUU	HQ	KQQYQK	[X	\MgQ	HQQJ	KSUT	NQPgQK	IO	KQUIgQPQK	IJ	WQPNXJi	HT	YMIUi	HT	ZXSPIQPi	XP	HT	QUQZ[PXJIZ	[PMJNYINNIXJ	IO	M	YQ[\XK	OXP	QUQZ[PXJIZ	[PMJNYINNIXJ	IN	NQ[	OXP[\	IJ	[\Q	�LPQQYQJ[ab	cd�de	 X[IZQ	XO	]UMIYN	MN	WPXgIKQK	IJ	nQZ[IXJ	~¡a~a�	N\MUU	HQ	WPXgIKQK	IJ	_PI[IJL	MJK	N\MUU	HQ	KQQYQK	[X	\MgQ	HQQJ	KSUT	NQPgQK	XJUT	IO	KQUIgQPQK	[X	[\Q	KQNILJM[QK	PQWPQNQJ[M[IgQ	XO	[\Q	WMP[T	[X	_\XY	[\Q	JX[IZQ	IN	MKKPQNNQK	HT	ZQP[IOIQK	XP	PQLIN[QPQK	YMIUi	XP	HT	ZXSPIQP	WPXgIKIJL	WPXXO	XO	KQUIgQPTab	cd¢	�v�vwtx	�twt	���	t{�	£�t{��v��vz{f\Q	WMP[IQN	N\MUU	MLPQQ	SWXJ	WPX[XZXUN	LXgQPJIJL	[\Q	[PMJNYINNIXJ	MJK	SNQ	XO	hJN[PSYQJ[N	XO	nQPgIZQ	XP	MJT	X[\QP	IJOXPYM[IXJ	XP	KXZSYQJ[M[IXJ	IJ	KILI[MU	OXPYa	f\Q	WMP[IQN	_IUU	SNQ	�h�	̀XZSYQJ[	��¤�¥¦�¤~�i	§SIUKIJL	hJOXPYM[IXJ	̈XKQUIJL	MJK	̀ILI[MU	̀M[M	�̂\IHI[i	[X	QN[MHUIN\	[\Q	WPX[XZXUN	OXP	[\Q	KQgQUXWYQJ[i	SNQi	[PMJNYINNIXJi	MJK	Q̂Z\MJLQ	XO	KILI[MU	KM[Ma
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H	IJK	LMNOPNQR	SQTUVWXYNUQ	ZUP[O\	]\[	XQP	̂[ONXQ_[àb	cde	fgh	fi	iejklame	fah	ljj	fi	l	nfiokfa	fg	l	pckjqkar	kagfislokfa	sfqej	tkoufco	lrieeseao	of	nifofmfjd	rfveiakar	oue	cde	fgh	laq	iejklame	fah	oue	kagfislokfa	mfaolkaeq	ka	oue	sfqej	laq	tkoufco	ulvkar	oufde	nifofmfjd	deo	gfiou	ka	̀ẁ	xfmcseao	yz{|}~z{�|h	�ckjqkar	wagfislokfa	�fqejkar	laq	xkrkolj	xlol	y�ukpkoh	laq	oue	ie�ckdkoe	̀ẁ	xfmcseao	�z{z}~z{�|h	�if�emo	�ckjqkar	wagfislokfa	�fqejkar	�ifofmfj	�fish	duljj	pe	lo	oue	cdkar	fi	iejbkar	nliob�d	dfje	ikd�	laq	tkoufco	jklpkjkob	of	oue	fouei	nliob	laq	kod	mfaoilmofid	fi	mfadcjolaodh	oue	lcoufid	fgh	fi	mfaoikpcofid	ofh	oue	pckjqkar	kagfislokfa	sfqejh	laq	elmu	fg	oueki	lreaod	laq	esnjfbeed��̂�S���	�			����̂H	�JI	�[Q[VXOH	�JIJI	�ue	�taei	kd	oue	neidfa	fi	eaokob	kqeaokgkeq	ld	dcmu	ka	oue	̀rieeseao	laq	kd	iegeiieq	of	ouifcrufco	oue	�faoilmo	xfmcseaod	ld	kg	dkarcjli	ka	acspei�	�ue	�taei	duljj	qedkraloe	ka	tikokar	l	ieniedeaolokve	tuf	duljj	ulve	e�niedd	lcoufikob	of	pkaq	oue	�taei	tkou	iednemo	of	ljj	slooeid	ie�ckikar	oue	�taei�d	lnnifvlj	fi	lcoufik�lokfa�	y�meno	ld	foueitkde	nifvkqeq	ka	�emokfa	��z��h	oue	�fadoicmokfa	�lalrei	laq	oue	̀imukoemo	qf	afo	ulve	dcmu	lcoufikob�	�ue	oeis	��taei�	selad	oue	�taei	fi	oue	�taei�d	lcoufik�eq	ieniedeaolokve�	����� ��¡¢	£¤¥¤¦¤£§H	�J�	�̈NP[Q_[	UT	Y©[	�ªQ[V«\	¬NQXQ_NXO	�VVXQR[W[QY\H	�J�JI	�ikfi	of	mfsseameseao	fg	oue	fi�h	laq	cnfa	tikooea	ie�cedo	pb	oue	�faoilmofih	oue	�taei	duljj	gciakdu	of	oue	�faoilmofi	ieldfalpje	evkqeame	oulo	oue	�taei	uld	slqe	gkalamklj	liilareseaod	of	gcjgkjj	oue	�taei�d	fpjkrlokfad	caqei	oue	�faoilmo�	�ue	�faoilmofi	duljj	ulve	af	fpjkrlokfa	of	mfsseame	oue	fi�	caokj	oue	�taei	nifvkqed	dcmu	evkqeame�	wg	mfsseameseao	fg	oue	fi�	kd	qejlbeq	caqei	oukd	�emokfa	z�z��h	oue	�faoilmo	�kse	duljj	pe	e�oeaqeq	lnnifnikloejb�H	�J�J�	�fjjftkar	mfsseameseao	fg	oue	fi�	laq	cnfa	tikooea	ie�cedo	pb	oue	�faoilmofih	oue	�taei	duljj	gciakdu	of	oue	�faoilmofi	ieldfalpje	evkqeame	oulo	oue	�taei	uld	slqe	gkalamklj	liilareseaod	of	gcjgkjj	oue	�taei�d	fpjkrlokfad	caqei	oue	�faoilmo	fajb	kg	®�̄	oue	�taei	glkjd	of	sl�e	nlbseaod	of	oue	�faoilmofi	ld	oue	�faoilmo	xfmcseaod	ie�ckie°	®z̄	oue	�faoilmofi	kqeaokgked	ka	tikokar	l	ieldfalpje	mfameia	ierliqkar	oue	�taei�d	lpkjkob	of	sl�e	nlbseao	tuea	qce°		fi	®|̄	l	mulare	ka	oue	fi�	sloeikljjb	mulared	oue	�faoilmo	�cs�	wg	oue	�taei	glkjd	of	nifvkqe	dcmu	evkqeameh	ld	ie�ckieqh	tkouka	oukiob	®|{̄	qlbd	fg	oue	�faoilmofi�d	tikooea	ie�cedoh	oue	�faoilmofi	slb	ksseqkloejb	dofn	oue	fi�	laqh	ka	oulo	eveaoh	duljj	afokgb	oue	�taei	oulo	oue	fi�	uld	dofnneq�	±fteveih	kg	oue	ie�cedo	kd	slqe	pemlcde	l	mulare	ka	oue	fi�	sloeikljjb	mulared	oue	�faoilmo	�cs	caqei	®|̄	lpfveh	oue	�faoilmofi	slb	ksseqkloejb	dofn	fajb	oulo	nfiokfa	fg	oue	fi�	lggemoeq	pb	oue	mulare	caokj	ieldfalpje	evkqeame	kd	nifvkqeq�	wg	oue	fi�	kd	dofnneq	caqei	oukd	�emokfa	z�z�zh	oue	�faoilmo	�kse	duljj	pe	e�oeaqeq	lnnifnikloejb	laq	oue	�faoilmo	�cs	duljj	pe	kamieldeq	pb	oue	lsfcao	fg	oue	�faoilmofi�d	ieldfalpje	mfdod	fg	ducoqftah	qejlb	laq	dolio²cnh	njcd	kaoeiedo	ld	nifvkqeq	ka	oue	�faoilmo	xfmcseaod�H	�J�J³	̀goei	oue	�taei	gciakdued	evkqeame	fg	gkalamklj	liilareseaod	caqei	oukd	�emokfa	z�zh	oue	�taei	duljj	afo	sloeikljjb	vlib	dcmu	gkalamklj	liilareseaod	tkoufco	nikfi	afokme	of	oue	�faoilmofi�H	�J�J́	ueie	oue	�taei	uld	qedkraloeq	kagfislokfa	gciakdueq	caqei	oukd	�emokfa	z�z	ld	�mfagkqeaokljh�	oue	�faoilmofi	duljj	�een	oue	kagfislokfa	mfagkqeaoklj	laq	duljj	afo	qkdmjfde	ko	of	lab	fouei	neidfa�	±fteveih	oue	�faoilmofi	slb	qkdmjfde	�mfagkqeaoklj�	kagfislokfah	lgoei	devea	®µ̄	qlbd�	tikooea	afokme	of	oue	�taeih	tueie	qkdmjfdcie	kd	ie�ckieq	pb	jlth	kamjcqkar	l	dcpnfeal	fi	fouei	gfis	fg	mfsncjdfib	jerlj	nifmedd	kddceq	pb	l	mfcio	fi	rfveiaseaolj	eaokobh	fi	pb	mfcio	fi	lipkoilofi®d̄	fiqei�	�ue	�faoilmofi	slb	ljdf	qkdmjfde	�mfagkqeaoklj�	kagfislokfa	of	kod	esnjfbeedh	mfadcjolaodh	dcieokedh	�cpmfaoilmofid	laq	oueki	esnjfbeedh	�cp²dcpmfaoilmofidh	laq	foueid	tuf	aeeq	of	�aft	oue	mfaoeao	fg	dcmu	kagfislokfa	dfjejb	laq	e�mjcdkvejb	gfi	oue	�if�emo	laq	tuf	lriee	of	slkaolka	oue	mfagkqeaokljkob	fg	dcmu	kagfislokfa�H	�J³	SQTUVWXYNUQ	XQP	¶[V̈N_[\	̂[·MNV[P	UT	Y©[	�ªQ[VH	�J³JI	y�meno	gfi	neiskod	laq	geed	oulo	lie	oue	iednfadkpkjkob	fg	oue	�faoilmofi	caqei	oue	�faoilmo	xfmcseaodh	kamjcqkar	oufde	ie�ckieq	caqei	�emokfa	|�µ��h	oue	�taei	duljj	demcie	laq	nlb	gfi	aemeddlib	lnnifvljdh	eldeseaodh	lddeddseaod	laq	mulired	ie�ckieq	gfi	mfadoicmokfah	cde	fi	fmmcnlamb	fg	neislaeao	doicmocied	fi	gfi	neislaeao	mulared	ka	e�kdokar	glmkjkoked�	̧ajedd	foueitkde	nifvkqeq	caqei	oue	�faoilmo	xfmcseaodh	oue	�taeih	lddkdoeq	pb	oue	�fadoicmokfa	�lalreih	duljj	demcie	laq	nlb	gfi	oue	pckjqkar	neisko�
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H	IJKJI	LMN	OPQNR	SMTUU	RNVTWQ	TQ	TRXMWVNXV	UTPYZUU[	UWXNQSN\	V]	̂RTXVWXN	TRXMWVNXVZRN_	]R	TQ	NQVWV[	UTPYZUU[	̂RTXVWXWQ̀	TRXMWVNXVZRN_	WQ	VMN	aZRWS\WXVW]Q	PMNRN	VMN	bR]aNXV	WS	U]XTVN\c	LMTV	̂NRS]Q	]R	NQVWV[	WS	W\NQVWYWN\	TS	VMN	dRXMWVNXV	WQ	VMN	d̀RNNeNQV	TQ\	WS	RNYNRRN\	V]	VMR]Z̀M]ZV	VMN	f]QVRTXV	g]XZeNQVS	TS	WY	SWQ̀ZUTR	WQ	QZehNRcH	IJKJK	LMN	OPQNR	SMTUU	RNVTWQ	T	X]QSVRZXVW]Q	eTQT̀NR	T\iWSNR	UTPYZUU[	̂RTXVWXWQ̀	X]QSVRZXVW]Q	eTQT̀NeNQV	WQ	VMN	aZRWS\WXVW]Q	PMNRN	VMN	bR]aNXV	WS	U]XTVN\c	LMTV	̂NRS]Q	]R	NQVWV[	WS	W\NQVWYWN\	TS	VMN	f]QSVRZXVW]Q	jTQT̀NR	WQ	VMN	d̀RNNeNQV	TQ\	WS	RNYNRRN\	V]	VMR]Z̀M]ZV	VMN	f]QVRTXV	g]XZeNQVS	TS	WY	SWQ̀ZUTR	WQ	QZehNRcH	IJKJk	lY	VMN	Nê U][eNQV	]Y	VMN	f]QSVRZXVW]Q	jTQT̀NR	]R	dRXMWVNXV	VNReWQTVNS_	VMN	OPQNR	SMTUU	Nê U][	T	SZXXNSS]R	X]QSVRZXVW]Q	eTQT̀NR	]R	TRXMWVNXV	TQ\	PM]SN	SVTVZS	ZQ\NR	VMN	f]QVRTXV	g]XZeNQVS	SMTUU	hN	VMTV	]Y	VMN	f]QSVRZXVW]Q	jTQT̀NR	]R	dRXMWVNXV_	RNŜNXVWiNU[cH	IJKJm	LMN	OPQNR	SMTUU	YZRQWSM_	Ẑ]Q	PRWVVNQ	RNnZNSV_	]QU[_	TQ\	TS	QNXNSSTR[	V]	X]êUNVN	VMN	P]Ro_	SZRiN[S	\NSXRWhWQ̀	M̂[SWXTU	XMTRTXVNRWSVWXS_	UǸTU	UWeWVTVW]QS	TQ\	ZVWUWV[	U]XTVW]QS	Y]R	VMN	SWVN	]Y	VMN	bR]aNXV_	TQ\	T	UǸTU	\NSXRŴVW]Q	]Y	VMN	SWVNc	LMN	f]QVRTXV]R	SMTUU	hN	NQVWVUN\	V]	RNTS]QThU[	RNU[	]Q	VMN	TXXZRTX[	]Y	WQY]ReTVW]Q	YZRQWSMN\	h[	VMN	OPQNR	hZV	SMTUU	NpNRXWSN	̂R]̂NR	̂RNXTZVW]QS	RNUTVWQ̀	V]	VMN	STYN	̂NRY]ReTQXN	]Y	VMN	q]RocH	IJKJr	LMN	OPQNR	SMTUU	YZRQWSM	WQY]ReTVW]Q	]R	SNRiWXNS	RNnZWRN\	]Y	VMN	OPQNR	h[	VMN	f]QVRTXV	g]XZeNQVS	PWVM	RNTS]QThUN	̂R]ê VQNSSc	LMN	OPQNR	SMTUU	TUS]	YZRQWSM	TQ[	]VMNR	WQY]ReTVW]Q	]R	SNRiWXNS	ZQ\NR	VMN	OPQNRsS	X]QVR]U	TQ\	RNUNiTQV	V]	VMN	f]QVRTXV]RsS	̂NRY]ReTQXN	]Y	VMN	q]Ro	PWVM	RNTS]QThUN	̂R]ê VQNSS	TYVNR	RNXNWiWQ̀	VMN	f]QVRTXV]RsS	PRWVVNQ	RNnZNSV	Y]R	SZXM	WQY]ReTVW]Q	]R	SNRiWXNScH	IJKJt	LMN	OPQNR	SMTUU	YZRQWSM	VMN	f]QVRTXV]R	uVP]	vwxy	X]̂WNS	]Y	VMN	f]QVRTXV	g]XZeNQVS_	WQXUZ\WQ̀	]QN	SNV	V]	hN	ZSN\	Y]R	VMN	bR]aNXV	zNX]R\	gRTPWQ̀Sc	LMN	f]QVRTXV]R	eT[	̂ZRXMTSN	T\\WVW]QTU	X]̂WNS	TV	VMN	X]SV	]Y	RN̂R]\ZXVW]Q_	]̂SVT̀N	TQ\	MTQ\UWQ̀cH	IJKJ{	LMN	OPQNR	SMTUU	Y]RPTR\	TUU	X]eeZQWXTVW]QS	V]	VMN	f]QVRTXV]R	VMR]Z̀M	VMN	f]QSVRZXVW]Q	jTQT̀NRc	OVMNR	X]eeZQWXTVW]Q	SMTUU	hN	eT\N	TS	SNV	Y]RVM	WQ	|NXVW]Q	}cwc~cH	IJk	�������	�����	��	����	���	����lY	VMN	f]QVRTXV]R	YTWUS	V]	X]RRNXV	q]Ro	VMTV	WS	Q]V	WQ	TXX]R\TQXN	PWVM	VMN	RNnZWRNeNQVS	]Y	VMN	f]QVRTXV	g]XZeNQVS	TS	RNnZWRN\	h[	|NXVW]Q	�wcw	]R	RN̂NTVN\U[	YTWUS	V]	XTRR[	]ZV	q]Ro	WQ	TXX]R\TQXN	PWVM	VMN	f]QVRTXV	g]XZeNQVS_	VMN	OPQNR	eT[	WSSZN	T	PRWVVNQ	]R\NR	V]	VMN	f]QVRTXV]R	V]	SV]̂	VMN	q]Ro_	]R	TQ[	̂]RVW]Q	VMNRN]Y_	ZQVWU	VMN	XTZSN	Y]R	SZXM	]R\NR	MTS	hNNQ	NUWeWQTVN\�	M]PNiNR_	VMN	RẀMV	]Y	VMN	OPQNR	V]	SV]̂	VMN	q]Ro	SMTUU	Q]V	̀WiN	RWSN	V]	T	\ZV[	]Q	VMN	̂TRV	]Y	VMN	OPQNR	V]	NpNRXWSN	VMWS	RẀMV	Y]R	VMN	hNQNYWV	]Y	VMN	f]QVRTXV]R	]R	TQ[	]VMNR	̂NRS]Q	]R	NQVWV[_	NpXN̂V	V]	VMN	NpVNQV	RNnZWRN\	h[	|NXVW]Q	~c�c�cH	IJm	�������	�����	��	�����	���	���	����lY	VMN	f]QVRTXV]R	\NYTZUVS	]R	QǸUNXVS	V]	XTRR[	]ZV	VMN	q]Ro	WQ	TXX]R\TQXN	PWVM	VMN	f]QVRTXV	g]XZeNQVS	TQ\	YTWUS	PWVMWQ	T	�WiN�\T[	̂NRW]\	TYVNR	RNXNŴV	]Y	Q]VWXN	YR]e	VMN	OPQNR	V]	X]eeNQXN	TQ\	X]QVWQZN	X]RRNXVW]Q	]Y	SZXM	\NYTZUV	]R	QǸUNXV	PWVM	\WUẀNQXN	TQ\	̂R]ê VQNSS_	VMN	OPQNR	eT[_	PWVM]ZV	̂RNaZ\WXN	V]	]VMNR	RNeN\WNS	VMN	OPQNR	eT[	MTiN_	X]RRNXV	SZXM	\NYTZUV	]R	QǸUNXVc	|ZXM	TXVW]Q	h[	VMN	OPQNR	TQ\	Te]ZQVS	XMTR̀N\	V]	VMN	f]QVRTXV]R	TRN	h]VM	SZhaNXV	V]	RNiWNP	h[	VMN	f]QSVRZXVW]Q	jTQT̀NR	TQ\	̂RW]R	T̂ R̂]iTU	]Y	VMN	dRXMWVNXV_	TQ\	VMN	f]QSVRZXVW]Q	jTQT̀NR	]R	dRXMWVNXV	eT[_	̂ZRSZTQV	V]	|NXVW]Q	�c�c�_	PWVMM]U\	]R	QZUUWY[	T	fNRVWYWXTVN	Y]R	bT[eNQV	WQ	PM]UN	]R	WQ	̂TRV_	V]	VMN	NpVNQV	RNTS]QThU[	QNXNSSTR[	V]	RNWehZRSN	VMN	OPQNR	Y]R	VMN	RNTS]QThUN	X]SV	]Y	X]RRNXVWQ̀	SZXM	\NYWXWNQXWNS_	WQXUZ\WQ̀	OPQNRsS	Np̂NQSNS	TQ\	X]ê NQSTVW]Q	Y]R	VMN	f]QSVRZXVW]Q	jTQT̀NRsS	TQ\	dRXMWVNXVsS	TQ\	VMNWR	RNŜNXVWiN	X]QSZUVTQVSs	T\\WVW]QTU	SNRiWXNS	eT\N	QNXNSSTR[	h[	SZXM	\NYTZUV_	QǸUNXV_	]R	YTWUZRNc	lY	XZRRNQV	TQ\	YZVZRN	̂T[eNQVS	TRN	Q]V	SZYYWXWNQV	V]	X]iNR	SZXM	Te]ZQVS_	VMN	f]QVRTXV]R	SMTUU	̂T[	VMN	\WYYNRNQXN	V]	VMN	OPQNRc	lY	VMN	f]QVRTXV]R	\WST̀RNNS	PWVM	VMN	TXVW]QS	]Y	VMN	OPQNR	]R	VMN	dRXMWVNXV_	]R	VMN	Te]ZQVS	XUTWeN\	TS	X]SVS	V]	VMN	OPQNR_	VMN	f]QVRTXV]R	eT[	YWUN	T	fUTWe	̂ZRSZTQV	V]	dRVWXUN	��c�������	K			�� �������H	KJ¡	¢�����£H	KJ¡J¡	LMN	f]QVRTXV]R	WS	VMN	̂NRS]Q	]R	NQVWV[	W\NQVWYWN\	TS	SZXM	WQ	VMN	d̀RNNeNQV	TQ\	WS	RNYNRRN\	V]	VMR]Z̀M]ZV	VMN	f]QVRTXV	g]XZeNQVS	TS	WY	SWQ̀ZUTR	WQ	QZehNRc	LMN	f]QVRTXV]R	SMTUU	hN	UTPYZUU[	UWXNQSN\_	WY	RNnZWRN\	WQ	VMN	aZRWS\WXVW]Q	PMNRN	VMN	bR]aNXV	WS	U]XTVN\c	LMN	f]QVRTXV]R	SMTUU	\NSẀQTVN	WQ	PRWVWQ̀	T	RN̂RNSNQVTVWiN	PM]	SMTUU	MTiN	Np̂RNSS	
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HIJKLMNJO	JL	PNQR	JKS	TLQJMHUJLM	VNJK	MSWXSUJ	JL	HYY	ZHJJSMW	IQRSM	JKNW	TLQJMHUJ[	\KS	JSMZ	]TLQJMHUJLM]	ZSHQW	JKS	TLQJMHUJLM	LM	JKS	TLQJMHUJLM̂W	HIJKLMN_SR	MSXMSWSQJHJǸS[a	bcdce	\KS	TLQJMHUJLM	WKHYY	XSMfLMZ	JKS	gLMh	NQ	HUULMRHQUS	VNJK	JKS	TLQJMHUJ	iLUIZSQJW[a	bcdcb	\KS	TLQJMHUJLM	WKHYY	QLJ	PS	MSYNS̀SR	Lf	NJW	LPYNjHJNLQW	JL	XSMfLMZ	JKS	gLMh	NQ	HUULMRHQUS	VNJK	JKS	TLQJMHUJ	iLUIZSQJW	SNJKSM	PO	HUJǸNJNSW	LM	RIJNSW	Lf	JKS	TLQWJMIUJNLQ	kHQHjSM	LM	lMUKNJSUJ	NQ	JKSNM	HRZNQNWJMHJNLQ	Lf	JKS	TLQJMHUJm	LM	PO	JSWJWm	NQWXSUJNLQW	LM	HXXML̀HYW	MSnINMSR	LM	XSMfLMZSR	PO	XSMWLQW	LM	SQJNJNSW	LJKSM	JKHQ	JKS	TLQJMHUJLM[a	bce	opqrps	tu	vtwxyz{x	|t{}~pwx�	zw�	�rp��	vtw�rxrtw�	��	vtwxyz{xtya	bcecd	��SUIJNLQ	Lf	JKS	TLQJMHUJ	PO	JKS	TLQJMHUJLM	NW	H	MSXMSWSQJHJNLQ	JKHJ	JKS	TLQJMHUJLM	KHW	UHMSfIYYO	S�HZNQSR	JKS	TLQJMHUJ	iLUIZSQJW	HQR	JKS	WNJSm	HQR	MSXMSWSQJW	JKHJ	JKS	TLQJMHUJLM	NW	JKLMLIjKYO	fHZNYNHM	VNJK	JKS	QHJIMS	HQR	YLUHJNLQ	Lf	JKS	gLMhm	JKS	WNJSm	JKS	WXSUNfNU	ULQRNJNLQW	IQRSM	VKNUK	JKS	gLMh	NW	JL	PS	XSMfLMZSRm	HQR	HYY	ZHJJSMW	VKNUK	ZHO	NQ	HQO	VHO	HffSUJ	JKS	gLMh	LM	NJW	XSMfLMZHQUS[		\KS	TLQJMHUJLM	fIMJKSM	MSXMSWSQJW	JKHJ	HW	H	MSWIYJ	Lf	WIUK	S�HZNQHJNLQW	HQR	NQ̀SWJNjHJNLQWm	JKS	TLQJMHUJLM	JKLMLIjKYO	IQRSMWJHQRW	JKS	TLQJMHUJ	iLUIZSQJW	HQR	JKSNM	NQJSQJ	HQR	XIMXLWSm	HQR	NW	fHZNYNHM	VNJK	HYY	HXXYNUHPYS	ULRSWm	LMRNQHQUSWm	YHVWm	MSjIYHJNLQWm	HQR	MIYSW	HW	JKSO	HXXYO	JL	JKS	gLMhm	HQR	JKHJ	JKS	TLQJMHUJLM	VNYY	HPNRS	PO	WHZS[		TYHNZW	fLM	HRRNJNLQHY	JNZS	LM	HRRNJNLQHY	ULZXSQWHJNLQ	HW	H	MSWIYJ	Lf	JKS	TLQJMHUJLM̂W	fHNYIMS	JL	fLYYLV	JKS	fLMSjLNQj	XMLUSRIMS	HQR	JL	fHZNYNHMN_S	NJWSYf	VNJK	HYY	YLUHY	ULQRNJNLQW	HQR	JKS	TLQJMHUJ	iLUIZSQJW	HMS	VHǸSR	HQR	VNYY	QLJ	PS	XSMZNJJSR[a	bcece	�SUHIWS	JKS	TLQJMHUJ	iLUIZSQJW	HMS	ULZXYSZSQJHMOm	JKS	TLQJMHUJLM	WKHYYm	PSfLMS	WJHMJNQj	SHUK	XLMJNLQ	Lf	JKS	gLMhm	UHMSfIYYO	WJIRO	HQR	ULZXHMS	JKS	̀HMNLIW	TLQJMHUJ	iLUIZSQJW	MSYHJǸS	JL	JKHJ	XLMJNLQ	Lf	JKS	gLMhm	HW	VSYY	HW	JKS	NQfLMZHJNLQ	fIMQNWKSR	PO	JKS	�VQSM	XIMWIHQJ	JL	�SUJNLQ	�[�[�m	WKHYY	JHhS	fNSYR	ZSHWIMSZSQJW	Lf	HQO	S�NWJNQj	ULQRNJNLQW	MSYHJSR	JL	JKHJ	XLMJNLQ	Lf	JKS	gLMhm	HQR	WKHYY	LPWSM̀S	HQO	ULQRNJNLQW	HJ	JKS	WNJS	HffSUJNQj	NJ[	\KSWS	LPYNjHJNLQW	HMS	fLM	JKS	XIMXLWS	Lf	fHUNYNJHJNQj	ULLMRNQHJNLQ	HQR	ULQWJMIUJNLQ	PO	JKS	TLQJMHUJLM	HQR	HMS	QLJ	fLM	JKS	XIMXLWS	Lf	RNWUL̀SMNQj	SMMLMWm	LZNWWNLQWm	LM	NQULQWNWJSQUNSW	NQ	JKS	TLQJMHUJ	iLUIZSQJW�	KLVS̀SMm	JKS	TLQJMHUJLM	WKHYY	XMLZXJYO	MSXLMJ	JL	JKS	TLQWJMIUJNLQ	kHQHjSM	HQR	lMUKNJSUJ	HQO	SMMLMWm	NQULQWNWJSQUNSW	LM	LZNWWNLQW	RNWUL̀SMSR	PO	LM	ZHRS	hQLVQ	JL	JKS	TLQJMHUJLM	HW	H	MSnISWJ	fLM	NQfLMZHJNLQ	WIPZNJJSR	JL	JKS	TLQWJMIUJNLQ	kHQHjSM	NQ	WIUK	fLMZ	HW	JKS	TLQWJMIUJNLQ	kHQHjSM	HQR	lMUKNJSUJ	ZHO	MSnINMS[	�J	NW	MSULjQN_SR	JKHJ	JKS	TLQJMHUJLM̂W	MS̀NSV	NW	ZHRS	NQ	JKS	TLQJMHUJLM̂W	UHXHUNJO	HW	H	ULQJMHUJLM	HQR	QLJ	HW	H	YNUSQWSR	RSWNjQ	XMLfSWWNLQHYm	IQYSWW	LJKSMVNWS	WXSUNfNUHYYO	XML̀NRSR	NQ	JKS	TLQJMHUJ	iLUIZSQJW[a	bcecb	\KS	TLQJMHUJLM	NW	QLJ	MSnINMSR	JL	HWUSMJHNQ	JKHJ	JKS	TLQJMHUJ	iLUIZSQJW	HMS	NQ	HUULMRHQUS	VNJK	HXXYNUHPYS	YHVWm	WJHJIJSWm	LMRNQHQUSWm	ULRSWm	MIYSW	HQR	MSjIYHJNLQWm	LM	YHVfIY	LMRSMW	Lf	XIPYNU	HIJKLMNJNSWm	PIJ	JKS	TLQJMHUJLM	WKHYY	XMLZXJYO	MSXLMJ	JL	JKS	TLQWJMIUJNLQ	kHQHjSM	HQR	lMUKNJSUJ	HQO	QLQULQfLMZNJO	RNWUL̀SMSR	PO	LM	ZHRS	hQLVQ	JL	JKS	TLQJMHUJLM	HW	H	MSnISWJ	fLM	NQfLMZHJNLQ	WIPZNJJSR	JL	TLQWJMIUJNLQ	kHQHjSM	NQ	WIUK	fLMZ	HW	JKS	TLQWJMIUJNLQ	kHQHjSM	HQR	lMUKNJSUJ	ZHO	MSnINMS[a	bcec�	�f	JKS	TLQJMHUJLM	PSYNS̀SW	JKHJ	HRRNJNLQHY	ULWJ	LM	JNZS	NW	NQ̀LỲSR	PSUHIWS	Lf	UYHMNfNUHJNLQW	LM	NQWJMIUJNLQW	JKS	lMUKNJSUJ	NWWISW	NQ	MSWXLQWS	JL	JKS	TLQJMHUJLM̂W	QLJNUSW	LM	MSnISWJW	fLM	NQfLMZHJNLQ	XIMWIHQJ	JL	�SUJNLQW	�[�[�	LM	�[�[�m	JKS	TLQJMHUJLM	WKHYY	WIPZNJ	TYHNZW	NQ	VMNJNQj	HW	XML̀NRSR	NQ	lMJNUYS	��[	�f	JKS	TLQJMHUJLM	fHNYW	JL	XSMfLMZ	JKS	LPYNjHJNLQW	Lf	�SUJNLQW	�[�[�	LM	�[�[�m	JKS	TLQJMHUJLM	WKHYY	XHO	WIUK	ULWJW	HQR	RHZHjSW	JL	JKS	�VQSMm	WIP�SUJ	JL	WSUJNLQ	��[�[�m	HW	VLIYR	KH̀S	PSSQ	H̀LNRSR	Nf	JKS	TLQJMHUJLM	KHR	XSMfLMZSR	WIUK	LPYNjHJNLQW[	�f	JKS	TLQJMHUJLM	XSMfLMZW	JKLWS	LPYNjHJNLQWm	JKS	TLQJMHUJLM	WKHYY	QLJ	PS	YNHPYS	JL	JKS	�VQSM	LM	lMUKNJSUJ	fLM	RHZHjSW	MSWIYJNQj	fMLZ	SMMLMWm	NQULQWNWJSQUNSW	LM	LZNWWNLQW	NQ	JKS	TLQJMHUJ	iLUIZSQJWm	fLM	RNffSMSQUSW	PSJVSSQ	fNSYR	ZSHWIMSZSQJW	LM	ULQRNJNLQW	HQR	JKS	TLQJMHUJ	iLUIZSQJWm	LM	fLM	QLQULQfLMZNJNSW	Lf	JKS	TLQJMHUJ	iLUIZSQJW	JL	HXXYNUHPYS	YHVWm	WJHJIJSWm	LMRNQHQUSWm	ULRSWm	MIYSW	HQR	MSjIYHJNLQWm	HQR	YHVfIY	LMRSMW	Lf	XIPYNU	HIJKLMNJNSW[a	bcec�cd	\KS	�VQSM	NW	SQJNJYSR	JL	MSNZPIMWSZSQJ	fMLZ	JKS	TLQJMHUJLM	fLM	HZLIQJW	XHNR	JL	JKS	lMUKNJSUJ	fLM	S̀HYIHJNQj	HQR	QLJ	MSWXLQRNQj	JL	JKS	TLQJMHUJLM̂W	MSnISWJW	fLM	NQfLMZHJNLQ	JKHJ	HMS	QLJ	XMSXHMSR	NQ	HUULMRHQUS	VNJK	JKS	TLQJMHUJ	iLUIZSQJW	LM	VKSMS	JKS	MSnISWJSR	NQfLMZHJNLQ	NW	H̀HNYHPYS	JL	JKS	TLQJMHUJLM	fMLZ	H	UHMSfIY	WJIRO	HQR	ULZXHMNWLQ	Lf	JKS	TLQJMHUJ	iLUIZSQJWm	fNSYR	ULQRNJNLQWm	LJKSM	�VQSM�XML̀NRSR	NQfLMZHJNLQm	TLQJMHUJLM�XMSXHMSR	ULLMRNQHJNLQ	RMHVNQjWm	LM	XMNLM	�ML�SUJ	ULMMSWXLQRSQUS	LM	RLUIZSQJHJNLQ[a	bcec�	gKSMS	S�NWJNQj	ULQRNJNLQW	HMS	LPWUIMSR	LM	ULQUSHYSR	fMLZ	JKS	�VQSM	LM	lMUKNJSUĴW	̀NSV	XMNLM	JL	JKS	WJHMJ	Lf	JKNW	�ML�SUĴW	ULQWJMIUJNLQ	HUJǸNJNSWm	XLMJMHOHY	Lf	WIUK	ULQRNJNLQW	NQ	JKS	RLUIZSQJW	NW	PHWSR	LQ	MSHWLQHPYS	NZXYNUHJNLQW	
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HIJ	HKKLMNOPQIKR		STU	VWIUX	HIJ	YXZTPOUZO	JQ	IQO	PMN[\	QX	]LHXHIOUU	OQ	OTU	̂QIOXHZOQX	PI	HI\	WH\	OTHO	KLZT	NQXOXH\H[K	PI	OTU	_QZLMUIOK	HXU	HZZLXHOU	QX	OXLUR	̀abcbdbe	fT\KPZH[	PIgUKOP]HOPQIK	HIJ	OUKOPI]	Qh	UiPKOPI]	ZQIJPOPQIK	WUXU	IQO	LIJUXOHjUI	k\	OTU	YXZTPOUZOl	LI[UKK	KQ	PIJPZHOUJ	PI	OTU	̂QIOXHZO	_QZLMUIOKR		àbcbdbc	STU	̂QIOXHZOQX	MH\	KLkMPO	WXPOOUI	XUmLUKOK	hQX	PIhQXMHOPQI	OQ	OTU	YXZTPOUZO	OQ	TU[N	hHZP[POHOU	OTU	̂QIOXHZOQXnK	NUXhQXMHIZU	Qh	OTU	ZQIOXHZOR		fXPQX	OQ	KLkMPOOPI]	UHZT	XUmLUKO	hQX	PIhQXMHOPQIl	OTU	̂QIOXHZOQX	KTH[[	hPXKO	ZHXUhL[[\	KOLJ\	HIJ	ZQMNHXU	OTU	̂QIOXHZO	_QZLMUIOKl	hPU[J	ZQIJPOPQIKl	QOTUX	VWIUX	NXQgPJUJ	PIhQXMHOPQIl	̂QIOXHZOQX	NXUNHXUJ	Q̂QXJPIHOPQI	_XHWPI]Kl	HIJ	NXPQX	fXQoUZO	ZQXXUKNQIJUIZU	HIJ	JQZLMUIOHOPQI	OQ	JUOUXMPIU	OTHO	OTU	PIhQXMHOPQI	OQ	kU	XUmLUKOUJ	PK	IQO	XUHKQIHk[\	QkOHPIHk[U	hXQM	KLZT	KQLXZUKR	̀abcbdba	pHZT	XUmLUKO	hQX	PIhQXMHOPQI	KTH[[	kU	KLkMPOOUJ	OQ	OTU	YXZTPOUZOl	PI	WXPOPI]l	WPOT	H	ZQN\	OQ	OTU	̂QIKOXLZOPQI	qHIH]UXR		pHZT	XUmLUKO	hQX	PIhQXMHOPQI	KTH[[	PJUIOPh\	OTU	KNUZPhPZ	KQLXZUK	WTPZT	WUXU	XUgPUWUJ	k\	OTU	̂QIOXHZOQX	PI	HI	UhhQXO	OQ	JUOUXMPIU	OTU	PIhQXMHOPQI	XUmLUKOUJl	HIJ	H	KOHOUMUIO	OQ	OTU	UhhUZO	OTHO	OTU	PIhQXMHOPQI	kUPI]	XUmLUKOUJ	ZQL[J	IQO	kU	JUOUXMPIUJ	hXQM	KLZT	KQLXZUKR	̀abcbdbr	STU	̂QIOXHZOQX	KTH[[	KLkMPO	UHZT	XUmLUKO	hQX	PIhQXMHOPQI	KLhhPZPUIO[\	PI	HJgHIZU	Qh	OTU	JHOU	k\	WTPZT	KLZT	PIhQXMHOPQI	PK	XUmLUKOUJ	PI	QXJUX	OQ	H[[QW	OTU	YXZTPOUZO	KLhhPZPUIO	OPMUl	PI	OTU	YXZTPOUZOnK	NXQhUKKPQIH[	oLJ]MUIOl	OQ	NUXMPO	HJUmLHOU	XUgPUW	HIJ	XUKNQIKU	HIJ	OQ	NUXMPO	̂QIOXHZOQX	ZQMN[PHIZU	WPOT	OTU	[HOUKO	ZQIKOXLZOPQI	KZTUJL[UR	̀abcbdbd	STU	̂QIKOXLZOPQI	qHIH]UX	KTH[[	MHPIOHPI	H	[Q]	HO	OTU	fXQoUZO	KPOU	OTHO	KUmLUIOPH[[\	ILMkUXK	HIJ	[PKOK	UHZT	XUmLUKO	hQX	PIhQXMHOPQIR		STPK	[Q]	KTH[[	ZQIOHPI	OTU	_XHWPI]K	XUhUXUIZU	QX	sNUZPhPZHOPQI	KUZOPQI	OQ	WTPZT	OTU	XUmLUKO	NUXOHPIKl	OTU	JHOU	Qh	OTU	XUmLUKOl	OQ	WTQM	OTU	XUmLUKO	WHK	MHJUl	k\	WTQM	OTU	XUmLUKO	WHK	MHJUl	OTU	IHOLXU	Qh	OTU	XUmLUKOl	HIJ	OTU	YXZTPOUZOnK	XUKQ[LOPQI	OTUXUQhR		STPK	[Q]	KTH[[	kU	XUgPUWUJ	HO	UHZT	fXQoUZO	MUUOPI]	HIJ	OTU	KOHOLK	Qh	OTU	XUmLUKOK	hQX	PIhQXMHOPQI	KTH[[	kU	MHJU	NHXO	Qh	OTU	MPILOUK	Qh	KLZT	MUUOPI]KR	̀abcbdbt	STU	̂QIOXHZOQX	KTH[[	XUPMkLXKU	OTU	VWIUX	HMQLIOK	ZTHX]UJ	OQ	OTU	VWIUX	k\	OTU	YXZTPOUZO	QX	̂QIKOXLZOPQI	qHIH]UX	hQX	XUKNQIJPI]	OQ	̂QIOXHZOQX	XUmLUKOK	hQX	PIhQXMHOPQI	WTUXU	KLZT	PIhQXMHOPQI	PK	HgHP[Hk[U	OQ	OTU	̂QIOXHZOQX	hXQM	H	ZHXUhL[	KOLJ\	HIJ	ZQMNHXPKQI	Qh	OTU	̂QIOXHZO	_QZLMUIOKl	hPU[J	ZQIJPOPQIKl	QOTUX	VWIUX	NXQgPJUJ	PIhQXMHOPQIl	Q̂IOXHZOQX	NXUNHXUJ	̂QQXJPIHOPQI	_XHWPI]Kl	QX	NXPQX	fXQoUZO	ZQXXUKNQIJUIZU	QX	JQZLMUIOHOPQIR	̀aba	uvwxyz{|{}~	�~�	�}~|�yv��{}~	�y}�x�vyx|	̀ababe	STU	̂QIOXHZOQX	KTH[[	KLNUXgPKU	HIJ	JPXUZO	OTU	�QXjl	LKPI]	OTU	̂QIOXHZOQXnK	kUKO	KjP[[	HIJ	HOOUIOPQIR	STU	Q̂IOXHZOQX	KTH[[	kU	KQ[U[\	XUKNQIKPk[U	hQXl	HIJ	THgU	ZQIOXQ[	QgUXl	ZQIKOXLZOPQI	MUHIKl	MUOTQJKl	OUZTIPmLUKl	KUmLUIZUKl	HIJ	NXQZUJLXUKl	HIJ	hQX	ZQQXJPIHOPI]	H[[	NQXOPQIK	Qh	OTU	�QXj	LIJUX	OTU	̂QIOXHZOR	�h	OTU	̂QIOXHZO	_QZLMUIOK	]PgU	KNUZPhPZ	PIKOXLZOPQIK	ZQIZUXIPI]	ZQIKOXLZOPQI	MUHIKl	MUOTQJKl	OUZTIPmLUKl	KUmLUIZUKl	QX	NXQZUJLXUKl	OTU	̂QIOXHZOQX	KTH[[	UgH[LHOU	OTU	oQkKPOU	KHhUO\	OTUXUQh	HIJ	KTH[[	kU	KQ[U[\	XUKNQIKPk[U	hQX	OTU	oQkKPOU	KHhUO\	Qh	KLZT	MUHIKl	MUOTQJKl	OUZTIPmLUKl	KUmLUIZUKl	QX	NXQZUJLXUKR	�h	OTU	̂QIOXHZOQX	JUOUXMPIUK	OTHO	KLZT	MUHIKl	MUOTQJKl	OUZTIPmLUKl	KUmLUIZUK	QX	NXQZUJLXUK	MH\	IQO	kU	KHhUl	OTU	̂QIOXHZOQX	KTH[[	]PgU	OPMU[\	IQOPZU	OQ	OTU	VWIUXl	OTU	̂QIKOXLZOPQI	qHIH]UXl	HIJ	OTU	YXZTPOUZOl	HIJ	KTH[[	NXQNQKU	H[OUXIHOPgU	MUHIKl	MUOTQJKl	OUZTIPmLUKl	KUmLUIZUKl	QX	NXQZUJLXUKR	STU	YXZTPOUZO	KTH[[	UgH[LHOU	OTU	NXQNQKUJ	H[OUXIHOPgU	KQ[U[\	hQX	ZQIhQXMHIZU	WPOT	OTU	JUKP]I	PIOUIO	hQX	OTU	ZQMN[UOUJ	ZQIKOXLZOPQIR	STU	Q̂IKOXLZOPQI	qHIH]UX	KTH[[	XUgPUW	OTU	NXQNQKUJ	H[OUXIHOPgU	hQX	KUmLUIZPI]l	ZQIKOXLZOHkP[PO\l	HIJ	ZQQXJPIHOPQI	PMNHZOK	QI	OTU	QOTUX	̂QIOXHZOQXKR	�I[UKK	OTU	YXZTPOUZO	QX	OTU	̂QIKOXLZOPQI	qHIH]UX	QkoUZOK	OQ	OTU	̂QIOXHZOQXnK	NXQNQKUJ	H[OUXIHOPgUl	OTU	̂QIOXHZOQX	KTH[[	NUXhQXM	OTU	�QXj	LKPI]	POK	H[OUXIHOPgU	MUHIKl	MUOTQJKl	OUZTIPmLUKl	KUmLUIZUKl	QX	NXQZUJLXUKR	̀ababc	STU	̂QIOXHZOQX	KTH[[	kU	XUKNQIKPk[U	OQ	OTU	VWIUX	hQX	HZOK	HIJ	QMPKKPQIK	Qh	OTU	̂QIOXHZOQXnK	UMN[Q\UUKl	sLkZQIOXHZOQXK	HIJ	OTUPX	H]UIOK	HIJ	UMN[Q\UUKl	HIJ	QOTUX	NUXKQIK	QX	UIOPOPUK	NUXhQXMPI]	NQXOPQIK	Qh	OTU	�QXj	hQXl	QX	QI	kUTH[h	Qhl	OTU	̂QIOXHZOQX	QX	HI\	Qh	POK	sLkZQIOXHZOQXKR	̀ababa	STU	̂QIOXHZOQX	KTH[[	kU	XUKNQIKPk[U	hQX	PIKNUZOPQI	Qh	NQXOPQIK	Qh	OTU	fXQoUZO	H[XUHJ\	NUXhQXMUJ	OQ	JUOUXMPIU	OTHO	KLZT	NQXOPQIK	HXU	PI	NXQNUX	ZQIJPOPQI	OQ	XUZUPgU	KLkKUmLUIO	�QXjR	̀abr	���}y	�~�	���xy{��|	̀abrbe	�I[UKK	QOTUXWPKU	NXQgPJUJ	PI	OTU	̂QIOXHZO	_QZLMUIOKl	OTU	̂QIOXHZOQX	KTH[[	NXQgPJU	HIJ	NH\	hQX	[HkQXl	MHOUXPH[Kl	UmLPNMUIOl	OQQ[Kl	ZQIKOXLZOPQI	UmLPNMUIO	HIJ	MHZTPIUX\l	WHOUXl	TUHOl	LOP[POPUKl	OXHIKNQXOHOPQIl	HIJ	QOTUX	
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HIJKLKMKNO	IPQ	ONRSKJNO	PNJNOOIRT	HUR	VRUVNR	NWNJXMKUP	IPQ	JUYVLNMKUP	UH	MZN	[UR\]	̂ZNMZNR	MNYVURIRT	UR	VNRYIPNPM	IPQ	̂ZNMZNR	UR	PUM	KPJURVURIMNQ	UR	MU	_N	KPJURVURIMNQ	KP	MZN	[UR\̀a	bcdce	fWJNVM	KP	MZN	JION	UH	YKPUR	JZIPgNO	KP	MZN	[UR\	IVVRUSNQ	_T	MZN	hRJZKMNJM	KP	IJJURQIPJN	̂KMZ	iNJMKUP	j̀kl̀m	UR	URQNRNQ	_T	MZN	hRJZKMNJM	KP	IJJURQIPJN	̂KMZ	iNJMKUP	ǹo]	MZN	pUPMRIJMUR	YIT	YI\N	OX_OMKMXMKUPO	UPLT	̂KMZ	MZN	JUPONPM	UH	MZN	q̂ PNR]	IHMNR	NSILXIMKUP	_T	MZN	hRJZKMNJM]	KP	JUPOXLMIMKUP	̂KMZ	MZN	pUPOMRXJMKUP	rIPIgNR]	IPQ	KP	IJJURQIPJN	̂KMZ	I	pZIPgN	qRQNR	UR	pUPOMRXJMKUP	pZIPgN	sKRNJMKSǸa	bcdcect	hHMNR	MZN	pUPMRIJM	ZIO	_NNP	NWNJXMNQ]	MZN	q̂ PNR	IPQ	hRJZKMNJM	̂KLL	JUPOKQNR	RNuXNOMO	HUR	MZN	OX_OMKMXMKUP	UHVRUQXJMO	KP	VLIJN	UH	MZUON	OVNJKHKNQ	UPLT	XPQNR	MZN	JUPQKMKUPO	ONM	HURMZ	KP	MZN	vNPNRIL	wNuXKRNYNPMO	xsKSKOKUP	yk	UHMZN	iVNJKHKJIMKUPOz̀	{T	YI\KPg	RNuXNOMO	HUR	OX_OMKMXMKUPO]	MZN	pUPMRIJMUR|ct	RNVRNONPMO	MZIM	KM	ZIO	VNROUPILLT	KPSNOMKgIMNQ	MZN	VRUVUONQ	OX_OMKMXMN	VRUQXJM	IPQ	QNMNRYKPNQ	MZIM	KM	KONuXIL	UR	OXVNRKUR	KP	ILL	RNOVNJMO	MU	MZIM	OVNJKHKNQ}ce	RNVRNONPMO	MZIM	KM	̂KLL	VRUSKQN	MZN	OIYN	̂IRRIPMT	HUR	MZN	OX_OMKMXMKUP	IO	KM	̂UXLQ	ZISN	VRUSKQNQ	HUR	MZNVRUQXJM	OVNJKHKNQ}cb	JNRMKHKNO	MZIM	MZN	JUOM	QIMI	VRNONPMNQ	KO	JUYVLNMN	IPQ	KPJLXQNO	ILL	RNLIMNQ	JUOMO	HUR	MZN	OX_OMKMXMNQVRUQXJM	IPQ	HUR	[UR\	MZIM	YXOM	_N	JZIPgNQ	IO	I	RNOXLM	UH	MZN	OX_OMKMXMKUP]	NWJNVM	HUR	MZN	hRJZKMNJM~ORNQNOKgP	JUOMO]	IPQ	̂IKSNO	ILL	JLIKYO	HUR	IQQKMKUPIL	JUOMO	RNLIMNQ	MU	MZN	OX_OMKMXMKUP	MZIM	OX_ONuXNPMLT_NJUYN	IVVIRNPM}	IPQcd	OZILL	JUURQKPIMN	MZN	KPOMILLIMKUP	UH	MZN	IJJNVMNQ	OX_OMKMXMN]	YI\KPg	OXJZ	JZIPgNO	IO	YIT	_N	RNuXKRNQHUR	MZN	[UR\	MU	_N	JUYVLNMN	KP	ILL	RNOVNJMÒa	bcdcece	�ZN	q̂ PNR	OZILL	_N	NPMKMLNQ	MU	RNKY_XRONYNPM	HRUY	MZN	pUPMRIJMUR	HUR	IYUXPMO	VIKQ	MU	MZN	hRJZKMNJM	HURRNSKN̂KPg	MZN	pUPMRIJMUR~O	VRUVUONQ	OX_OMKMXMKUPO	HUR	JUPSNPKNPJN	IHMNR	MZN	VNRKUQ	PUMNQ	KP	sKSKOKUP	yk	iNJMKUP�iX_OMKMXMKUP	�RUJNQXRNO�	IPQ	YI\KPg	IgRNNQ�XVUP	JZIPgNO	KP	MZN	sRÎKPgO	IPQ	iVNJKHKJIMKUPO	RNOXLMKPg	HRUY	OXJZOX_OMKMXMKUPÒa	bcdcb	�ZN	pUPMRIJMUR	OZILL	NPHURJN	OMRKJM	QKOJKVLKPN	IPQ	gUUQ	URQNR	IYUPg	MZN	pUPMRIJMUR~O	NYVLUTNNO	IPQ	UMZNR	VNROUPO	JIRRTKPg	UXM	MZN	[UR\̀	�ZN	pUPMRIJMUR	OZILL	PUM	VNRYKM	NYVLUTYNPM	UH	XPHKM	VNROUPO	UR	VNROUPO	PUM	VRUVNRLT	O\KLLNQ	KP	MIO\O	IOOKgPNQ	MU	MZNỲa	bc�	��������a	bc�ct	�ZN	pUPMRIJMUR	̂IRRIPMO	MU	MZN	q̂ PNR]	pUPOMRXJMKUP	rIPIgNR]	IPQ	hRJZKMNJM	MZIM	YIMNRKILO	IPQ	NuXKVYNPM	HXRPKOZNQ	XPQNR	MZN	pUPMRIJM	̂KLL	_N	UH	gUUQ	uXILKMT	IPQ	PN̂	XPLNOO	MZN	pUPMRIJM	sUJXYNPMO	RNuXKRN	UR	VNRYKM	UMZNR̂KOǸ	�ZN	pUPMRIJMUR	HXRMZNR	̂IRRIPMO	MZIM	MZN	[UR\	̂KLL	JUPHURY	MU	MZN	RNuXKRNYNPMO	UH	MZN	pUPMRIJM	sUJXYNPMO	IPQ	̂KLL	_N	HRNN	HRUY	QNHNJMÒ	[UR\]	YIMNRKILO]	UR	NuXKVYNPM	PUM	JUPHURYKPg	MU	MZNON	RNuXKRNYNPMO	YIT	_N	JUPOKQNRNQ	QNHNJMKSǸ	�ZN	pUPMRIJMUR~O	̂IRRIPMT	NWJLXQNO	RNYNQT	HUR	QIYIgN	UR	QNHNJM	JIXONQ	_T	I_XON]	ILMNRIMKUPO	MU	MZN	[UR\	PUM	NWNJXMNQ	_T	MZN	pUPMRIJMUR]	KYVRUVNR	UR	KPOXHHKJKNPM	YIKPMNPIPJN]	KYVRUVNR	UVNRIMKUP]	UR	PURYIL	̂NIR	IPQ	MNIR	IPQ	PURYIL	XOIgǸ	�H	RNuXKRNQ	_T	MZN	pUPOMRXJMKUP	rIPIgNR	UR	hRJZKMNJM]	MZN	pUPMRIJMUR	OZILL	HXRPKOZ	OIMKOHIJMURT	NSKQNPJN	IO	MU	MZN	\KPQ	IPQ	uXILKMT	UH	YIMNRKILO	IPQ	NuXKVYNPM̀a	bc�ce	hLL	YIMNRKIL]	NuXKVYNPM]	UR	UMZNR	OVNJKIL	̂IRRIPMKNO	RNuXKRNQ	_T	MZN	pUPMRIJM	sUJXYNPMO	OZILL	_N	KOOXNQ	KP	MZN	PIYN	UH	MZN	q̂ PNR]	UR	OZILL	_N	MRIPOHNRI_LN	MU	MZN	q̂ PNR]	IPQ	OZILL	JUYYNPJN	KP	IJJURQIPJN	̂KMZ	iNJMKUP	�̀m̀òa	bc�	������ZN	pUPMRIJMUR	OZILL	VIT	OILNO]	JUPOXYNR]	XON	IPQ	OKYKLIR	MIWNO	HUR	MZN	[UR\	UR	VURMKUPO	MZNRNUH	VRUSKQNQ	_T	MZN	pUPMRIJMUR]	MU	MZN	NWMNPM	VRIJMKJI_LN]	MZIM	IRN	LNgILLT	NPIJMNQ	̂ZNP	_KQO	IRN	RNJNKSNQ	UR	PNgUMKIMKUPO	JUPJLXQNQ]	ẐNMZNR	UR	PUM	TNM	NHHNJMKSN	UR	YNRNLT	OJZNQXLNQ	MU	gU	KPMU	NHHNJM̀�	�����	�ZN	q̂ PNR	KO	NWNYVM	HRUY	VITYNPM	UH	�NQNRIL]	iMIMN]	LUJIL	MIWNO]	IPQ	HRUY	VITYNPM	UH	OILNO	IPQJUYVNPOIMKPg	XON	MIWNO	UH	MZN	iMIMN	UH	�N̂	�UR\	IPQ	UH	JKMKNO	IPQ	JUXPMKNO	UP	ILL	YIMNRKILO	IPQ	OXVVLKNO	OULQ	MU	MZNq̂ PNR	VXROXIPM	MU	MZN	VRUSKOKUPO	UH	MZKO	pUPMRIJM̀	�ZNON	MIWNO	IRN	PUM	MU	_N	KPJLXQNQ	KP	_KQÒ	�ZKO	NWNYVMKUP	QUNOPUM]	ZÛNSNR]	IVVLT	MU	MUULO]	YIJZKPNRT]	NuXKVYNPM]	UR	UMZNR	VRUVNRMT	LNIONQ	_T]	UR	MU	MZN	pUPMRIJMUR	UR	IOX_JUPMRIJMUR}	IPQ	MZN	pUPMRIJMUR	IPQ	KMO	OX_JUPMRIJMUR	OZILL	_N	RNOVUPOK_LN	HUR]	IPQ	VIT]	IPT	IPQ	ILL	IVVLKJI_LNMIWNO]	KPJLXQKPg	OILNO	IPQ	JUYVNPOIMKPg	XON	MIWNO]	UP	OXJZ	LNIONQ	MUULO]	YIJZKPNRT]	NuXKVYNPM	UR	UMZNR	VRUVNRMT̀
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I	JKL	MNOPQRST	UNNST	VWRQXNST	YZ[	\WP]̂QYZXN	_QR̀	aY_SI	JKLKb	cde	fgheij	kdilmnd	kde	olhpkimqkrlh	sthtneij	pdtuu	peqmie	thv	wtx	yli	kde	zmruvrhn	wei{rk	yil{	kde	|eg	}li~	�ktke	�vmqtkrlh	�ewtik{ehk�	cde	olhkitqkli	pdtuu	peqmie	thv	wtx	yli	tuu	lkdei	wei{rkpj	yeepj	urqehpepj	thv	rhpweqkrlhp	zx	nl�eih{ehk	tnehqrep	heqepptix	yli	wilwei	e�eqmkrlh	ly	thv	ql{wuekrlh	ly	kde	qlhkitqkj	gdrqd	tie	uentuux	ie�mriev�I	JKLK�	cde	olhkitqkli	pdtuu	ql{wux	grkd	thv	nr�e	hlkrqep	ie�mriev	zx	twwurqtzue	utgpj	pktkmkepj	livrhthqepj	qlvepj	imuep	thv	ienmutkrlhpj	thv	utgymu	liveip	ly	wmzurq	tmkdlirkrep	twwurqtzue	kl	weiyli{thqe	ly	kde	�li~�I	JKLK�Kb	cde	olhkitqkli	pdtuu	ql{wux	grkd	tuu	twwurqtzue	|eg	}li~	�ktke	�ewtik{ehk	ly	�tzli	ie�mrie{ehkpj	rhqumvrhn	kde	wil�rprlh	kdtk	e�eix	gli~ei	e{wulxev	rh	weiyli{thqe	ly	t	wmzurq	gli~	qlhkitqk	pdtuu	ze	qeikryrev	tp	dt�rhn	ql{wuekev	th	f���	���dlmi	ptyekx	kitrhrhn	qlmipe�	cde	olhkitqkli	thv	�mzqlhkitqkli	pdtuu	ze	plueux	iepwlhprzue	yli	ql{wurthqe	grkd	kdrp	ie�mrie{ehk	grkd	iepweqk	kl	kderi	e{wulxeep�	cde	olhkitqkli�p	li	�mzqlhkitqkli�p	ytrumie	kl	ql{wux	grkd	kdrp	ie�mrie{ehk	pdtuu	hlk	kithpyei	li	rh	thx	gtx	r{wlpe	kde	iepwlhprzue	yli	gli~ei	ptyekx	mwlh	kde	fghei	li	kde	�iqdrkeqk��������	�h	tqqlivthqe	grkd	|eg	}li~	�ktke	�tzli	�tg	�ikrque	�j	�eqkrlh	���j	pmzv�	��t�t�j	kde	olhkitqkli	pdtuu	pmz{rk	kl	kde	fghei	grkdrh	��	vtxp	tykei	rppmthqe	ly	olhkitqkli�p	yripk	wtxiluuj	thv	e�eix	��	vtxp	kdeietykeij	t	kithpqirwk	lykde	lirnrhtu	wtxiluu	ieqlivj	pmzpqirzev	thv	tyyri{ev	tp	kime	mhvei	kde	wehtukrep	ly	wei�mix�I	JKLKJ	�y	kde	olhkitqkli	li	�mzqlhkitqkli	weiyli{p	�li~	gdrqd	rk	~hlgp	li	pdlmuv	dt�e	~hlgh	gtp	qlhkitix	kl	twwurqtzue	utgpj	pktkmkepj	livrhthqepj	qlvepj	imuep	thv	ienmutkrlhpj	li	utgymu	liveip	ly	wmzurq	tmkdlirkrepj	kde	olhkitqkli	pdtuu	tppm{e	twwilwirtke	iepwlhprzrurkx	yli	pmqd	�li~	thv	pdtuu	zeti	kde	qlpkp	tkkirzmktzue	kl	qliieqkrlh�I	JKLK�	\WZXNŶN[	WO	�Z�ZW_Z	\WZ[QRQWZSK	�y	kde	olhkitqkli	ehqlmhkeip	qlhvrkrlhp	tk	kde	prke	kdtk	tie	���	pmzpmiytqe	li	lkdeigrpe	qlhqetuev	wdxprqtu	qlhvrkrlhp	kdtk	vryyei	{tkeirtuux	yil{	kdlpe	rhvrqtkev	rh	kde	olhkitqk	�lqm{ehkp	li	���	mh~hlgh	wdxprqtu	qlhvrkrlhp	ly	th	mhmpmtu	htkmie	kdtk	vryyei	{tkeirtuux	yil{	kdlpe	livrhtirux	ylmhv	kl	e�rpk	thv	neheituux	ieqlnhr�ev	tp	rhdeiehk	rh	qlhpkimqkrlh	tqkr�rkrep	ly	kde	qdtitqkei	wil�rvev	yli	rh	kde	olhkitqk	�lqm{ehkpj	kde	olhkitqkli	pdtuu	wil{wkux	wil�rve	hlkrqe	kl	kde	fgheij	olhpkimqkrlh	sthtneij	thv	kde	�iqdrkeqk	rh	girkrhn	zeylie	qlhvrkrlhp	tie	vrpkmizev	thv	rh	hl	e�ehk	utkei	kdth	��	vtxp	tykei	yripk	lzpei�thqe	ly	kde	qlhvrkrlhp�	cde	�iqdrkeqk	thv	olhpkimqkrlh	sthtnei	gruu	wil{wkux	rh�epkrntke	pmqd	qlhvrkrlhp	thvj	ry	kde	�iqdrkeqkj	rh	qlhpmuktkrlh	grkd	kde	olhpkimqkrlh	sthtneij	vekei{rhep	kdtk	kdex	vryyei	{tkeirtuux	thv	qtmpe	th	rhqietpe	li	veqietpe	rh	kde	olhkitqkli�p	qlpk	lyj	li	kr{e	ie�mriev	ylij	weiyli{thqe	ly	thx	wtik	ly	kde	�li~j	gruu	ieql{{ehv	kdtk	th	e�mrktzue	tv�mpk{ehk	ze	{tve	rh	kde	olhkitqk	�m{	li	olhkitqk	cr{ej	li	zlkd�	�y	kde	�iqdrkeqkj	rh	qlhpmuktkrlh	grkd	kde	olhpkimqkrlh	sthtneij	vekei{rhep	kdtk	kde	qlhvrkrlhp	tk	kde	prke	tie	hlk	{tkeirtuux	vryyeiehk	yil{	kdlpe	rhvrqtkev	rh	kde	olhkitqk	�lqm{ehkp	thv	kdtk	hl	qdthne	rh	kde	kei{p	ly	kde	olhkitqk	rp	�mpkryrevj	kde	�iqdrkeqk	pdtuu	wil{wkux	hlkryx	kde	fgheij	olhpkimqkrlh	sthtneij	thv	olhkitqklij	pktkrhn	kde	ietplhp�	�y	kde	fghei	li	olhkitqkli	vrpwmkep	kde	�iqdrkeqk�p	vekei{rhtkrlh	li	ieql{{ehvtkrlhj	erkdei	wtikx	{tx	pmz{rk	t	outr{	tp	wil�rvev	rh	�ikrque	���I	JKLK 	�yj	rh	kde	qlmipe	ly	kde	�li~j	kde	olhkitqkli	ehqlmhkeip	dm{th	ie{trhp	li	ieqlnhr�ep	kde	e�rpkehqe	ly	zmirtu	{ti~eipj	tiqdtelulnrqtu	prkep	li	gekuthvp	hlk	rhvrqtkev	rh	kde	olhkitqk	�lqm{ehkpj	kde	olhkitqkli	pdtuu	r{{evrtkeux	pmpwehv	thx	lweitkrlhp	kdtk	glmuv	tyyeqk	kde{	thv	pdtuu	hlkryx	kde	fgheij	olhpkimqkrlh	sthtneij	thv	�iqdrkeqk�	¡wlh	ieqerwk	ly	pmqd	hlkrqej	kde	fghei	pdtuu	wil{wkux	kt~e	thx	tqkrlh	heqepptix	kl	lzktrh	nl�eih{ehktu	tmkdlir�tkrlh	ie�mriev	kl	iepm{e	kde	lweitkrlhp�	cde	olhkitqkli	pdtuu	qlhkrhme	kl	pmpwehv	pmqd	lweitkrlhp	mhkru	lkdeigrpe	rhpkimqkev	zx	kde	fghei	zmk	pdtuu	qlhkrhme	grkd	tuu	lkdei	lweitkrlhp	kdtk	vl	hlk	tyyeqk	kdlpe	ie{trhp	li	yetkmiep�	¢e�mepkp	yli	tv�mpk{ehkp	rh	kde	olhkitqk	�m{	thv	olhkitqk	cr{e	tirprhn	yil{	kde	e�rpkehqe	ly	pmqd	ie{trhp	li	yetkmiep	{tx	ze	{tve	tp	wil�rvev	rh	�ikrque	���I	JK£	¤̂̂W_YZXNSI	JK£Kb	cde	olhkitqkli	pdtuu	rhqumve	rh	kde	olhkitqk	�m{	tuu	tuulgthqep	pktkev	rh	kde	olhkitqk	�lqm{ehkp�	Kb		olhkrhnehqx	�uulgthqep	pdtuu	ql�ei	kde	vrieqk	qlpk	kl	kde	olhkitqkli	thv	�mzqlhkitqklip	yli	utzlij	{tkeirtup	thv	e�mrw{ehkj	rhqumvrhn	veur�eixj	mhultvrhnj	pklitnej	dthvurhn	thv	rhpktuutkrlh�		cdex	vl	hlk	rhqumve	kde	olhkitqkli�p	l�eidetv	thv	wilyrkj	rhqumvrhn	kde	qlpkp	ly	zlhvpj	rhpmithqej	tv{rhrpkitkrlh	thv	pmwei�rprlhj	gdrqd	qlpkp	pdlmuv	ze	qtiirev	tp	wtik	ly	kde	olhkitqk	�m{�													K�	cde	�iqdrkeqk	pdtuu	qietke	thv	wilqepp	�uulgthqe	�qqepp	�mkdlir�tkrlhp	yli	kde	olhpkimqkrlhsthtnei	thv	fghei�p	twwil�tu	thv	e�eqmkrlh	rh	tqqlivthqe	grkd	kde	olhkitqk	�lqm{ehkp�
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H	IJKJL	MNOPOQPORST	UVWVXVUYZ[\]̂_[̀a	[bc	]de_fg]b\	ebc]̂	[b	[̀̀hi[bj]	ak[̀̀	l]	a]̀]j\]c	lm	\k]	nib]̂	i_\k	̂][ahb[l̀]	f̂hgf\b]aaoMNOPOQPORS	UVWVXVUYH	IJKJI	p]q]̂	\h	r_s_a_hb	tu	v]j\_hb	wx̀ h̀i[bj]aw	qĥ	[cc_\_hb[̀	_bqĥg[\_hboH	IJy	z{|}~���}��}��H	IJyJ�	�k]	�hb\̂[j\ĥ	ak[̀̀	]gf̀hm	[bc	c]a_�b[\]	[	jhgf]\]b\	aef]̂_b\]bc]b\	[bc	b]j]aa[̂m	[aa_a\[b\a	ikh	ak[̀̀	l]	_b	[\\]bc[bj]	[\	\k]	�̂h�]j\	a_\]	cê_b�	f]̂qĥg[bj]	hq	\k]	�ĥ�o	�k]	aef]̂_b\]bc]b\	ak[̀̀	̂]f̂]a]b\	\k]	�hb\̂[j\ĥ�	[bc	jhggeb_j[\_hba	�_s]b	\h	\k]	aef]̂_b\]bc]b\	ak[̀̀	l]	[a	l_bc_b�	[a	_q	�_s]b	\h	\k]	�hb\̂[j\ĥo	�k]	aef]̂_b\]bc]b\	ak[̀̀	l]	_b	[\\]bc[bj]	[\	\k]	f̂h�]j\	a_\]	qè̀	\_g]	\k̂he�khe\	\k]	iĥ��	_bj̀ec_b�	jhgf̀]\_hb	hq	\k]	febjk	̀_a\o	�k]	aef]̂_b\]bc]b\	gea\	af][�	\k]	�b�̀_ak	̀[b�e[�]	j̀][̂̀moH	IJyJL	�k]	�hb\̂[j\ĥ�	[a	ahhb	[a	f̂[j\_j[l̀]	[q\]̂	[i[̂c	hq	\k]	�hb\̂[j\�	ak[̀̀	bh\_qm	\k]	nib]̂	[bc	x̂jk_\]j\�	\k̂he�k	\k]	�hba\̂ej\_hb	Z[b[�]̂�	hq	\k]	b[g]	[bc	de[̀_q_j[\_hba	hq	[	f̂hfha]c	aef]̂_b\]bc]b\o	�_\k_b	u�	c[ma	hq	]̂j]_f\	hq	\k]	_bqĥg[\_hb�	\k]	�hba\̂ej\_hb	Z[b[�]̂	g[m	bh\_qm	\k]	�hb\̂[j\ĥ�	a\[\_b�	ik]\k]̂	\k]	nib]̂�	\k]	�hba\̂ej\_hb	Z[b[�]̂�	ĥ	\k]	x̂jk_\]j\	�u�	k[a	̂][ahb[l̀]	hl�]j\_hb	\h	\k]	f̂hfha]c	aef]̂_b\]bc]b\	ĥ	���	̂]de_̂]	[cc_\_hb[̀	\_g]	qĥ	̂]s_]io	�[_̀ê]	hq	\k]	�hba\̂ej\_hb	Z[b[�]̂	\h	f̂hs_c]	bh\_j]	i_\k_b	\k]	u��c[m	f]̂_hc	ak[̀̀	jhba\_\e\]	bh\_j]	hq	bh	̂][ahb[l̀]	hl�]j\_hboH	IJyJI	�k]	�hb\̂[j\ĥ	ak[̀̀	bh\	]gf̀hm	[	f̂hfha]c	aef]̂_b\]bc]b\	\h	ikhg	\k]	nib]̂�	�hba\̂ej\_hb	Z[b[�]̂�	ĥ	x̂jk_\]j\	k[a	g[c]	̂][ahb[l̀]	[bc	\_g]̀m	hl�]j\_hbo	�k]	�hb\̂[j\ĥ	ak[̀̀	bh\	jk[b�]	\k]	aef]̂_b\]bc]b\	i_\khe\	\k]	nib]̂�a	jhba]b\�	ik_jk	ak[̀̀	bh\	eb̂][ahb[l̀m	l]	i_\kk]̀c	ĥ	c]̀[m]coH	IJ��	����~����~��	�����~{�����	���	z{�������	z��}�{�}�H	IJ��J�	�k]	�hb\̂[j\ĥ�	f̂hgf\̀m	[q\]̂	l]_b�	[i[̂c]c	\k]	�hb\̂[j\�	ak[̀̀	aelg_\	qĥ	\k]	nib]̂�a	[bc	x̂jk_\]j\�a	_bqĥg[\_hb�	[bc	\k]	�hba\̂ej\_hb	Z[b[�]̂�a	ea]	_b	c]s]̀hf_b�	\k]	�̂h�]j\	ajk]cè]�	[	�hb\̂[j\ĥ�a	jhba\̂ej\_hb	ajk]cè]	qĥ	\k]	�ĥ�o	�k]	ajk]cè]	ak[̀̀	jhb\[_b	c]\[_̀	[ff̂hf̂_[\]	qĥ	\k]	�̂h�]j\�	_bj̀ec_b�	�u�	\k]	c[\]	hq	jhgg]bj]g]b\	hq	\k]	�ĥ��	_b\]̂_g	ajk]cè]	g_̀]a\hb]	c[\]a�	[bc	\k]	c[\]	hq	vela\[b\_[̀	�hgf̀]\_hb�	���	[b	[ffĥ\_hbg]b\	hq	\k]	�ĥ�	lm	jhba\̂ej\_hb	[j\_s_\m�	[bc	� �	\k]	\_g]	̂]de_̂]c	qĥ	jhgf̀]\_hb	hq	][jk	fĥ\_hb	hq	\k]	�ĥ�o	�k]	ajk]cè]	ak[̀̀	f̂hs_c]	qĥ	\k]	ĥc]̂̀m	f̂h�̂]aa_hb	hq	\k]	�ĥ�	\h	jhgf̀]\_hb	[bc	ak[̀̀	bh\	]¡j]]c	\_g]	_̀g_\a	jê̂]b\	ebc]̂	\k]	�hb\̂[j\	rhjeg]b\ao	�k]	ajk]cè]	ak[̀̀	l]	̂]s_a]c	[\	[ff̂hf̂_[\]	_b\]̂s[̀a	[a	̂]de_̂]c	lm	\k]	jhbc_\_hba	hq	\k]	�ĥ�	[bc	�̂h�]j\o	�k]	�hb\̂[j\ĥ	ak[̀̀	jhhf]̂[\]	i_\k	\k]	�hba\̂ej\_hb	Z[b[�]̂	_b	ajk]cè_b�	[bc	f]̂qĥg_b�	\k]	�hb\̂[j\ĥ�a	�ĥ�	\h	[sh_c	jhbq̀_j\	i_\k�	[bc	[a	\h	j[ea]	bh	c]̀[m	_b�	\k]	iĥ�	ĥ	[j\_s_\_]a	hq	h\k]̂	�hb\̂[j\ĥa�	ĥ	\k]	jhba\̂ej\_hb	ĥ	hf]̂[\_hba	hq	\k]	nib]̂�a	hib	qĥj]a	ĥ	v]f[̂[\]	�hb\̂[j\ĥaoH	IJ��JL	�k]	�hb\̂[j\ĥ�	f̂hgf\̀m	[q\]̂	l]_b�	[i[̂c]c	\k]	�hb\̂[j\	[bc	\k]̂][q\]̂	[a	b]j]aa[̂m	\h	g[_b\[_b	[	jê̂]b\	aelg_\\[̀	ajk]cè]�	ak[̀̀	aelg_\	[	aelg_\\[̀	ajk]cè]	qĥ	\k]	�hba\̂ej\_hb	Z[b[�]̂�a	[bc	x̂jk_\]j\�a	[ff̂hs[̀o	�k]	x̂jk_\]j\	[bc	�hba\̂ej\_hb	Z[b[�]̂�a	[ff̂hs[̀	ak[̀̀	bh\	l]	eb̂][ahb[l̀m	c]̀[m]c	ĥ	i_\kk]̀co	�k]	aelg_\\[̀	ajk]cè]	ak[̀̀	�u�	l]	jhĥc_b[\]c	i_\k	\k]	�hb\̂[j\ĥ�a	jhba\̂ej\_hb	ajk]cè]�	[bc	���	[̀̀hi	\k]	�hba\̂ej\_hb	Z[b[�]̂	[bc	x̂jk_\]j\	̂][ahb[l̀]	\_g]	\h	̂]s_]i	aelg_\\[̀ao	¢q	\k]	�hb\̂[j\ĥ	q[_̀a	\h	aelg_\	[	aelg_\\[̀	ajk]cè]�	ĥ	q[_̀a	\h	f̂hs_c]	aelg_\\[̀a	_b	[jjĥc[bj]	i_\k	\k]	[ff̂hs]c	aelg_\\[̀	ajk]cè]�	\k]	�hb\̂[j\ĥ	ak[̀̀	bh\	l]	]b\_\̀]c	\h	[bm	_bĵ][a]	_b	�hb\̂[j\	veg	ĥ	]¡\]ba_hb	hq	�hb\̂[j\	�_g]	l[a]c	hb	\k]	\_g]	̂]de_̂]c	qĥ	̂]s_]i	hq	aelg_\\[̀aoH	IJ��JI	�k]	�hb\̂[j\ĥ	ak[̀̀	f[̂\_j_f[\]	i_\k	h\k]̂	�hb\̂[j\ĥa�	\k]	�hba\̂ej\_hb	Z[b[�]̂�	[bc	\k]	nib]̂	_b	]̂s_]i_b�	[bc	jhĥc_b[\_b�	[̀̀	ajk]cè]a	qĥ	_bjĥfĥ[\_hb	_b\h	\k]	�̂h�]j\	ajk]cè]	\k[\	_a	f̂]f[̂]c	lm	\k]	�hba\̂ej\_hb	Z[b[�]̂o	�k]	�hb\̂[j\ĥ	ak[̀̀	g[�]	̂]s_a_hba	\h	\k]	jhba\̂ej\_hb	ajk]cè]	[bc	aelg_\\[̀	ajk]cè]	[a	c]]g]c	b]j]aa[̂m	lm	\k]	�hba\̂ej\_hb	Z[b[�]̂	\h	jhbqĥg	\h	\k]	�̂h�]j\	ajk]cè]oH	IJ��J£	�k]	�hb\̂[j\ĥ	ak[̀̀	f]̂qĥg	\k]	�ĥ�	_b	�]b]̂[̀	[jjĥc[bj]	i_\k	\k]	gha\	̂]j]b\	ajk]cè]a	aelg_\\]c	\h	\k]	nib]̂�	�hba\̂ej\_hb	Z[b[�]̂�	[bc	x̂jk_\]j\�	[bc	_bjĥfĥ[\]c	_b\h	\k]	[ff̂hs]c	�̂h�]j\	ajk]cè]o
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I	JKLL	MNOPQRSTU	VSW	XVQYZRU	VT	T[R	X\TR]̂_	̀abcdefcad	ĝehh	iejbcejb	ebk	iel_	emejhenh_o	ec	ĉ_	pdaq_fc	gjc_o	ĉ_	̀abcdefc	rafsi_bcgo	jbfhskjbt	̀ êbt_	udk_dgo	̀abgcdsfcjab	̀ êbt_	rjd_fcjm_go	ebk	aĉ_d	vakjwjfecjabgo	jb	taak	adk_d	ebk	iedl_k	fsdd_bchx	ca	jbkjfec_	wj_hk	f̂ebt_g	ebk	g_h_fcjabg	iek_	ksdjbt	fabgcdsfcjabo	ebk	ĉ_	eyydam_k	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ebk	gjijhed	d_|sjd_k	gsnijccehg	jb	taak	adk_d	ebk	fabkjcjab}	]̂_g_	ĝehh	n_	jb	_h_fcdabjf	wadi	ad	yey_d	fayxo	emejhenh_	ca	ĉ_	̀abgcdsfcjab	vebet_do	~df̂jc_fco	ebk	u{b_do	ebk	k_hjm_d_k	ca	ĉ_	̀abgcdsfcjab	vebet_d	wad	gsnijcceh	ca	ĉ_	u{b_d	syab	faiyh_cjab	aw	ĉ_	�adl	eg	e	d_fadk	aw	ĉ_	�adl	eg	fabgcdsfc_k}I	JKL�	X[NY	M�V�\S�U�	��NWPOT	MVTV�	VSW	XVQYZRUI	JKL�KL	ẑay	rde{jbtg	ed_	kde{jbtgo	kjetdeigo	gf̂_ksh_go	ebk	aĉ_d	kece	gy_fjehhx	yd_yed_k	wad	ĉ_	�adl	nx	ĉ_	àbcdefcad	ad	e	zsnfabcdefcado	zsn�gsnfabcdefcado	iebswefcsd_do	gsyyhj_do	ad	kjgcdjnscad	ca	jhhsgcdec_	gai_	yadcjab	aw	ĉ_	�adl}I	JKL�K�	pdaksfc	rece	ed_	jhhsgcdecjabgo	gcebkedk	gf̂_ksh_go	y_dwadiebf_	f̂edcgo	jbgcdsfcjabgo	ndaf̂sd_go	kjetdeigo	ebk	aĉ_d	jbwadiecjab	wsdbjĝ_k	nx	ĉ_	̀abcdefcad	ca	jhhsgcdec_	iec_djehg	ad	_|sjyi_bc	wad	gai_	yadcjab	aw	ĉ_	�adl}I	JKL�KJ	zeiyh_g	ed_	ŷxgjfeh	_�eiyh_g	ĉec	jhhsgcdec_	iec_djehgo	_|sjyi_bco	ad	{adliebĝjyo	ebk	_gcenhjĝ	gcebkedkg	nx	{̂jf̂	ĉ_	�adl	{jhh	n_	qskt_k}I	JKL�K�	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ebk	gjijhed	gsnijccehg	ed_	bac	̀abcdefc	rafsi_bcg}	]̂_jd	ysdyag_	jg	ca	k_iabgcdec_	̂a{	ĉ_	̀abcdefcad	ydayag_g	ca	fabwadi	ca	ĉ_	jbwadiecjab	tjm_b	ebk	ĉ_	k_gjtb	fabf_yc	_�yd_gg_k	jb	ĉ_	̀abcdefc	rafsi_bcg	wad	ĉag_	yadcjabg	aw	ĉ_	�adl	wad	{̂jf̂	ĉ_	̀abcdefc	rafsi_bcg	d_|sjd_	gsnijccehg}	�_mj_{	nx	ĉ_	~df̂jc_fc	ebk	̀abgcdsfcjab	vebet_d	jg	gsnq_fc	ca	ĉ_	hjijcecjabg	aw	z_fcjabg	�}�}��	ĉdast̂	�}�}��}	�bwadiecjabeh	gsnijccehg	syab	{̂jf̂	ĉ_	̀abgcdsfcjab	vebet_d	ebk	~df̂jc_fc	ed_	bac	_�y_fc_k	ca	cel_	d_gyabgjm_	efcjab	iex	n_	ga	jk_bcjwj_k	jb	ĉ_	̀abcdefc	rafsi_bcg}	zsnijccehg	ĉec	ed_	bac	d_|sjd_k	nx	ĉ_	̀abcdefc	rafsi_bcg	iex	n_	d_csdb_k	nx	ĉ_	̀abgcdsfcjab	vebet_d	ad	~df̂jc_fc	{jĉasc	efcjab}I	JKL�K�	]̂_	̀abcdefcad	ĝehh	d_mj_{	wad	faiyhjebf_	{jĉ	ĉ_	̀abcdefc	rafsi_bcgo	eyydam_o	ebk	gsnijc	ca	ĉ_	àbgcdsfcjab	vebet_do	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ebk	gjijhed	gsnijccehg	d_|sjd_k	nx	ĉ_	̀abcdefc	rafsi_bcgo	jb	effadkebf_	{jĉ	ĉ_	pdaq_fc	gsnijcceh	gf̂_ksh_	eyydam_k	nx	ĉ_	̀abgcdsfcjab	vebet_d	ebk	~df̂jc_fc	ado	jb	ĉ_	eng_bf_	aw	eb	eyydam_k	pdaq_fc	gsnijcceh	gf̂_ksh_o	{jĉ	d_egabenh_	ydaiycb_gg	ebk	jb	gsf̂	g_|s_bf_	eg	ca	fesg_	ba	k_hex	jb	ĉ_	�adl	ad	jb	ĉ_	efcjmjcj_g	aw	aĉ_d	̀abcdefcadgo	z_yedec_	̀abcdefcadgo	ad	ĉ_	u{b_d�g	a{b	wadf_g}	]̂_	̀abcdefcad	ĝehh	faay_dec_	{jĉ	ĉ_	̀abgcdsfcjab	vebet_d	jb	ĉ_	faadkjbecjab	aw	ĉ_	̀abcdefcad�g	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ebk	gjijhed	gsnijccehg	{jĉ	d_hec_k	kafsi_bcg	gsnijcc_k	nx	aĉ_d	̀abcdefcadg}I	JKL�K�	�x	gsnijccjbt	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ebk	gjijhed	gsnijccehgo	ĉ_	̀abcdefcad	d_yd_g_bcg	ca	ĉ_	u{b_do	̀abgcdsfcjab	vebet_do	ebk	~df̂jc_fco	ĉec	ĉ_	̀abcdefcad	̂eg	���	d_mj_{_k	ebk	eyydam_k	ĉ_io	���	k_c_dijb_k	ebk	m_djwj_k	iec_djehgo	wj_hk	i_egsd_i_bcg	ebk	wj_hk	fabgcdsfcjab	fdjc_dje	d_hec_k	ĉ_d_cao	ad	{jhh	ka	gao	ebk	���	f̂_fl_k	ebk	faadkjbec_k	ĉ_	jbwadiecjab	fabcejb_k	{jĉjb	gsf̂	gsnijccehg	{jĉ	ĉ_	d_|sjd_i_bcg	aw	ĉ_	�adl	ebk	aw	ĉ_	̀abcdefc	rafsi_bcg}I	JKL�K�	]̂_	̀abcdefcad	ĝehh	y_dwadi	ba	yadcjab	aw	ĉ_	�adl	wad	{̂jf̂	ĉ_	̀abcdefc	rafsi_bcg	d_|sjd_	gsnijcceh	ebk	d_mj_{	aw	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ad	gjijhed	gsnijccehgo	sbcjh	ĉ_	d_gy_fcjm_	gsnijcceh	̂eg	n__b	d_mj_{_k	ebk	eyydam_k	nx	ĉ_	~df̂jc_fc}I	JKL�K�	]̂_	�adl	ĝehh	n_	jb	effadkebf_	{jĉ	eyydam_k	gsnijccehg	_�f_yc	ĉec	ĉ_	̀abcdefcad	ĝehh	bac	n_	d_hj_m_k	aw	d_gyabgjnjhjcx	wad	k_mjecjabg	wdai	ĉ_	d_|sjd_i_bcg	aw	ĉ_	̀abcdefc	rafsi_bcg	nx	ĉ_	~df̂jc_fc�g	eyydameh	aw	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ad	gjijhed	gsnijccehgo	sbh_gg	ĉ_	̀abcdefcad	̂eg	gy_fjwjfehhx	bacjwj_k	ĉ_	̀abgcdsfcjab	vebet_d	ebk	~df̂jc_fc	aw	gsf̂	k_mjecjab	ec	ĉ_	cji_	aw	gsnijcceh	ebk	���	ĉ_	~df̂jc_fc	̂eg	tjm_b	{djcc_b	eyydameh	ca	ĉ_	gy_fjwjf	k_mjecjab	eg	e	ijbad	f̂ebt_	jb	ĉ_	�adlo	ad	���	e	̀ êbt_	udk_d	ad	̀abgcdsfcjab	̀ êbt_	rjd_fcjm_	̂eg	n__b	jggs_k	esĉadj�jbt	ĉ_	k_mjecjab}	]̂_	̀abcdefcad	ĝehh	bac	n_	d_hj_m_k	aw	d_gyabgjnjhjcx	wad	_ddadg	ad	aijggjabg	jb	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ad	gjijhed	gsnijccehgo	nx	ĉ_	~df̂jc_fc�g	eyydameh	ĉ_d_aw}I	JKL�K�	]̂_	̀abcdefcad	ĝehh	kjd_fc	gy_fjwjf	ecc_bcjabo	jb	{djcjbt	ad	ab	d_gsnijcc_k	ẑay	rde{jbtgo	pdaksfc	receo	zeiyh_go	ad	gjijhed	gsnijccehgo	ca	d_mjgjabg	aĉ_d	ĉeb	ĉag_	d_|s_gc_k	nx	ĉ_	̀abgcdsfcjab	vebet_d	ebk	~df̂jc_fc	ab	yd_mjasg	gsnijccehg}	�b	ĉ_	eng_bf_	aw	gsf̂	bacjf_o	ĉ_	~df̂jc_fc�g	eyydameh	aw	e	d_gsnijggjab	ĝehh	bac	eyyhx	ca	gsf̂	d_mjgjabg}
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I	JKLMKLN	OPQ	RSTUVWXUSV	YPWZZ	TSU	[Q	VQ\]̂VQ_	US	̀VSâ_Q	̀VSbQYŶSTWZ	YQVâXQY	UPWU	XSTYÛU]UQ	UPQ	̀VWXÛXQ	Sb	WVXP̂UQXU]VQ	SV	QTĉTQQV̂Tc	]TZQYY	Y]XP	YQVâXQY	WVQ	ỲQX̂b̂XWZZd	VQ\]̂VQ_	[d	UPQ	RSTUVWXU	eSX]fQTUY	bSV	W	̀SVÛST	Sb	UPQ	gSVh	SV	]TZQYY	UPQ	RSTUVWXUSV	TQQ_Y	US	̀VSâ_Q	Y]XP	YQVâXQY	̂T	SV_QV	US	XWVVd	S]U	UPQ	RSTUVWXUSViY	VQỲSTŶ[̂ẐÛQY	bSV	XSTYUV]XÛST	fQWTYj	fQUPS_Yj	UQXPT̂\]QYj	YQ\]QTXQYj	WT_	̀VSXQ_]VQYk	OPQ	RSTUVWXUSV	YPWZZ	TSU	[Q	VQ\]̂VQ_	US	V̀Sâ_Q	̀VSbQYŶSTWZ	YQVâXQY	̂T	âSZWÛST	Sb	Ẁ Z̀̂XW[ZQ	ZWlkI	JKLMKLNKL	mb	̀VSbQYŶSTWZ	_QŶcT	YQVâXQY	SV	XQVÛb̂XWÛSTY	[d	W	_QŶcT	̀VSbQYŶSTWZ	VQZWUQ_	US	YdYUQfYj	fWUQV̂WZYj	SV	Q\]̂̀ fQTU	WVQ	ỲQX̂b̂XWZZd	VQ\]̂VQ_	Sb	UPQ	RSTUVWXUSV	[d	UPQ	RSTUVWXU	eSX]fQTUYj	UPQ	nlTQV	WT_	UPQ	oVXP̂UQXU	l̂ZZ	ỲQX̂bd	WZZ	̀QVbSVfWTXQ	WT_	_QŶcT	XV̂UQV̂W	UPWU	Y]XP	YQVâXQY	f]YU	YWÛYbdk	OPQ	RSTUVWXUSV	YPWZZ	[Q	QTÛUZQ_	US	VQZd	]̀ST	UPQ	W_Q\]WXd	WT_	WXX]VWXd	Sb	UPQ	̀QVbSVfWTXQ	WT_	_QŶcT	XV̂UQV̂W	̀VSâ_Q_	̂T	UPQ	RSTUVWXU	eSX]fQTUYk	OPQ	RSTUVWXUSV	YPWZZ	XW]YQ	Y]XP	YQVâXQY	SV	XQVÛb̂XWÛSTY	US	[Q	̀VSâ_Q_	[d	WT	Ẁ V̀S̀V̂WUQZd	ẐXQTYQ_	_QŶcT	̀VSbQYŶSTWZj	lPSYQ	ŶcTWU]VQ	WT_	YQWZ	YPWZZ	Ẁ Q̀WV	ST	WZZ	_VWl̂TcYj	XWZX]ZWÛSTYj	ỲQX̂b̂XWÛSTYj	XQVÛb̂XWÛSTYj	pPS̀	eVWl̂TcYj	WT_	SUPQV	Y][f̂UUWZY	̀VQ̀WVQ_	[d	Y]XP	̀VSbQYŶSTWZk	pPS̀	eVWl̂TcYj	WT_	SUPQV	Y][f̂UUWZY	VQZWUQ_	US	UPQ	gSVhj	_QŶcTQ_	SV	XQVÛb̂Q_	[d	Y]XP	̀VSbQYŶSTWZj	̂b	̀VQ̀WVQ_	[d	SUPQVYj	YPWZZ	[QWV	Y]XP	̀VSbQYŶSTWZiY	lV̂UUQT	Ẁ V̀SaWZ	lPQT	Y][f̂UUQ_	US	UPQ	oVXP̂UQXUk	OPQ	nlTQVj	UPQ	oVXP̂UQXUj	WT_	UPQ	RSTYUV]XÛST	qWTWcQV	YPWZZ	[Q	QTÛUZQ_	US	VQZd	]̀ST	UPQ	W_Q\]WXd	WT_	WXX]VWXd	Sb	UPQ	YQVâXQYj	XQVÛb̂XWÛSTYj	WT_	Ẁ V̀SaWZY	̀QVbSVfQ_	SV	̀VSâ_Q_	[d	Y]XP	_QŶcT	̀VSbQYŶSTWZYj	̀VSâ_Q_	UPQ	nlTQV	WT_	oVXP̂UQXU	PWaQ	ỲQX̂b̂Q_	US	UPQ	RSTUVWXUSV	UPQ	̀QVbSVfWTXQ	WT_	_QŶcT	XV̂UQV̂W	UPWU	Y]XP	YQVâXQY	f]YU	YWÛYbdk	r]VY]WTU	US	UP̂Y	pQXÛST	sktuktvj	UPQ	oVXP̂UQXU	l̂ZZ	VQâQl	WT_	Ẁ V̀SaQ	SV	UWhQ	SUPQV	Ẁ V̀S̀V̂WUQ	WXÛST	ST	Y][f̂UUWZY	STZd	bSV	UPQ	Ẑf̂UQ_	̀]V̀SYQ	Sb	XPQXĥTc	bSV	XSTbSVfWTXQ	l̂UP	̂TbSVfWÛST	ĉaQT	WT_	UPQ	_QŶcT	XSTXQ̀U	QẁVQYYQ_	̂T	UPQ	RSTUVWXU	eSX]fQTUYk	OPQ	RSTYUV]XÛST	qWTWcQV	YPWZZ	VQâQl	Y][f̂UUWZY	bSV	YQ\]QTX̂Tcj	XSTYUV]XUW[̂ẐUdj	WT_	XSSV_̂TWÛST	̂f̀ WXUY	ST	SUPQV	RSTUVWXUSVYkI	JKLMKLNKM	mb	UPQ	RSTUVWXU	eSX]fQTUY	VQ\]̂VQ	UPQ	RSTUVWXUSViY	_QŶcT	̀VSbQYŶSTWZ	US	XQVÛbd	UPWU	UPQ	gSVh	PWY	[QQT	Q̀VbSVfQ_	̂T	WXXSV_WTXQ	l̂UP	UPQ	_QŶcT	XV̂UQV̂Wj	UPQ	RSTUVWXUSV	YPWZZ	b]VT̂YP	Y]XP	XQVÛb̂XWÛSTY	US	UPQ	RSTYUV]XÛST	qWTWcQV	WT_	oVXP̂UQXU	WU	UPQ	ÛfQ	WT_	̂T	UPQ	bSVf	ỲQX̂b̂Q_	[d	UPQ	oVXP̂UQXUkI	JKLMKLL	OPQ	RSTUVWXUSV	̂Y	VQ\]̂VQ_	US	̀VSâ_Q	WZZ	Y][f̂UUWZY	bSV	UPQ	oVXP̂UQXUiY	VQâQlkoZZ	Y][f̂UUWZY	WVQ	US	[Q	V̀Sâ_Q_	US	UPQ	oVXP̂UQXU	[d	UPQ	p][f̂UUWZ	_QW_ẐTQY	TSUQ_	̂T	UPQ	RSTUVWXU	eSX]fQTUYk	OPQ	oVXP̂UQXUiY	VQâQl	Sb	RSTUVWXUSViYY][f̂UUWZY	l̂ZZ	[Q	Ẑf̂UQ_	US	UPQ	ÛfQ	̀VQXQ_̂Tc	UPQ	p][f̂UUWZ	_QW_ẐTQ	WT_	l̂ZZ	XSTŶYU	Sb	WT	QwWf̂TWÛST	Sb	WTT̂̂ÛWZ	Y][f̂UUWZ	WT_	x	VQY][f̂UUWZyYzk	OPQ	nlTQV	̂Y	QTÛUZQ_	US	S[UŴT	VQ̂f[]VYQfQTU	bVSf	UPQRSTUVWXUSV	bSV	WfS]TUY	̀Ŵ_	US	UPQ	oVXP̂UQXU	bSV	QaWZ]WÛST	Sb	W__̂ÛSTWZ	VQY][f̂UUWZYj	WT_	bSV	QaWZ]WÛST	SbY][f̂UUWZY	bSV	lP̂XP	UPQ	̂T̂ÛWZ	Y][f̂YŶST	̂Y	VQXQ̂aQ_	WbUQV	UPQ	p][f̂UUWZ	_QW_ẐTQYkI	JKLJ	{|}	~�	���}I	JKLJKL	OPQ	RSTUVWXUSV	YPWZZ	XSTb̂TQ	S̀QVWÛSTY	WU	UPQ	ŶUQ	US	WVQWY	̀QVf̂UUQ_	[d	Ẁ Z̀̂XW[ZQ	ZWlYj	YUWU]UQYj	SV_̂TWTXQYj	XS_QYj	V]ZQY	WT_	VQc]ZWÛSTYj	ZWlb]Z	SV_QVY	Sb	̀][ẐX	W]UPSV̂ÛQYj	WT_	UPQ	RSTUVWXU	eSX]fQTUY	WT_	YPWZZ	TSU	]TVQWYSTW[Zd	QTX]f[QV	UPQ	ŶUQ	l̂UP	fWUQV̂WZY	SV	Q\]̂̀ fQTUkI	JKLJKM	OPQ	RSTUVWXUSV	YPWZZ	XSSV_̂TWUQ	UPQ	RSTUVWXUSViY	S̀QVWÛSTY	l̂UPj	WT_	YQX]VQ	UPQ	Ẁ V̀SaWZ	Sbj	UPQ	RSTYUV]XÛST	qWTWcQV	[QbSVQ	]ŶTc	WTd	̀SVÛST	Sb	UPQ	ŶUQk�	��x���	OPQ	RSTUVWXUSV	YPWZZ	[Q	VQỲSTŶ[ZQ	bSV	QTbSVX̂Tc	���	�������	��������	���	������	��������	���	�����������	���	�������	����	��		��������	���	UPQ	bSZZSl̂Tc	V]ZQY	Sb	XST_]XU	bSV	̂UY	̀QVYSTTQZ	WT_	UPSYQ	Sb	̂UY	Y][XSTUVWXUSVYj	Y][�Y][XSTUVWXUSVYj	WT_	Y]̀ Z̀̂QVY	WU	UPQ	rVS�QXU	ŶUQ	j	WT_	UPQ	nlTQViY	rVS�QXU	�Q̀VQYQTUWÛaQ	YPWZZ	V̀Sâ_Q	̂TUQV̀VQUWÛSTY	YPS]Z_	W	\]QYÛST	WV̂YQ	̂b	UPQ	V]ZQY	Sb	XST_]XU	WVQ	[Q̂Tc	W_Q\]WUQZd	QTbSVXQ_	[d	UPQ	RSTUVWXUSV��x	�S	YfSĥTc	SV	]YQ	Sb	US[WXXS	̀VS_]XUYk� 	�S	_V̂TĥTc	Sb	WZXSPSẐX	[QaQVWcQY	SV	]YQ	Sb	XSTUVSZZQ_	Y][YUWTXQYk��	�S	lSVĥTcj	SV	̀VQYQTXQ	ST	ŶUQj	]T_QV	UPQ	̂TbZ]QTXQ	Sb	WZXSPSẐX	[QaQVWcQY	SV	XSTUVSZZQ_	Y][YUWTXQYk�¡	�S	]YQ	Sb	̂T_QXQTU	ZWTc]WcQ	SV	_̂ỲZWd	Sb	̂T_QXQTU	̂fWcQYj	̀][ẐXWÛSTY	SV	UQVfYk�¢	�S	]YQ	Sb	VW_̂SY	SV	SUPQV	QTUQVUŴTfQTU	_QâXQYk�£	�S	PSVYQ̀ZWd	SV	_WTcQVS]Y	[QPWâSVk�¤	�S	b̂VQWVfY	SV	SUPQV	lQẀSTYk�¥	�S	XSff]T̂XWÛST	l̂UP	YUWbb	SV	YU]_QTUYk
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I	JKLJKM	NOP	QRSTUVWTRU	XOVYY	UPZ[\UP	\TX	]PUXRSSPY	VŜ	TORXP	R_	\TX	X[̀WRSTUVWTRUXa	X[̀bX[̀WRSTUVWTRUX	VŜ	X[]]Y\PUXTR	cPVU	d\X\̀YP	]ORTRb\̂PST\_\WVT\RS	̀V̂ePX	VWWP]TV̀YP	TR	TOP	fcSPUa	VT	VYY	T\gPX	_RU	\̂PST\_\WVT\RS	VŜ	XPW[U\Th][U]RXPXij	klmn	opqqrst	usv	wuqxyrstj	klmnlm	NOP	QRSTUVWTRU	XOVYY	̀P	UPX]RSX\̀YP	_RU	W[TT\Sea	_\TT\Sea	RU	]VTWO\Se	UPZ[\UP̂	TR	WRg]YPTP	TOP	zRU{	RU	TR	gV{P	\TX	]VUTX	_\T	TRePTOPU	]UR]PUYhi	|YY	VUPVX	UPZ[\U\Se	W[TT\Sea	_\TT\Sea	RU	]VTWO\Se	XOVYY	̀P	UPXTRUP̂	TR	TOP	WRŜ\T\RS	P}\XT\Se	]U\RU	TR	TOP	W[TT\Sea	_\TT\Sea	RU	]VTWO\Sea	[SYPXX	RTOPUc\XP	UPZ[\UP̂	̀h	TOP	QRSTUVWT	~RW[gPSTXij	klmnl�	NOP	QRSTUVWTRU	XOVYY	SRT	̂VgVeP	RU	PŜVSePU	V	]RUT\RS	R_	TOP	zRU{	RU	_[YYh	RU	]VUT\VYYh	WRg]YPTP̂	WRSXTU[WT\RS	R_	TOP	fcSPUa	�P]VUVTP	QRSTUVWTRUXa	RU	R_	RTOPU	QRSTUVWTRUX	̀h	W[TT\Sea	]VTWO\Sea	RU	RTOPUc\XP	VYTPU\Se	X[WO	WRSXTU[WT\RSa	RU	̀h	P}WVdVT\RSi	NOP	QRSTUVWTRU	XOVYY	SRT	W[T	RU	RTOPUc\XP	VYTPU	WRSXTU[WT\RS	̀h	TOP	fcSPUa	�P]VUVTP	QRSTUVWTRUXa	RU	̀h	RTOPU	QRSTUVWTRUX	P}WP]T	c\TO	cU\TTPS	WRSXPST	R_	TOP	QRSXTU[WT\RS	�VSVePUa	fcSPUa	VŜ	X[WO	RTOPU	QRSTUVWTRUX	RU	�P]VUVTP	QRSTUVWTRUXi	QRSXPST	XOVYY	SRT	̀P	[SUPVXRSV̀Yh	c\TOOPŶi	NOP	QRSTUVWTRU	XOVYY	SRT	[SUPVXRSV̀Yh	c\TOORŶa	_URg	TOP	�P]VUVTP	QRSTUVWTRUXa	RTOPU	QRSTUVWTRUXa	RU	TOP	fcSPUa	\TX	WRSXPST	TR	W[TT\Se	RU	RTOPUc\XP	VYTPU\Se	TOP	zRU{ij	klm�	o��usrst	��j	klm�lm	NOP	QRSTUVWTRU	XOVYY	{PP]	TOP	]UPg\XPX	VŜ	X[UUR[Ŝ\Se	VUPV	_UPP	_URg	VWW[g[YVT\RS	R_	cVXTP	gVTPU\VYX	VŜ	U[̀ \̀XO	WV[XP̂	̀h	R]PUVT\RSX	[ŜPU	TOP	QRSTUVWTi	|T	WRg]YPT\RS	R_	TOP	zRU{a	TOP	QRSTUVWTRU	XOVYY	UPgRdP	cVXTP	gVTPU\VYXa	U[̀ \̀XOa	TOP	QRSTUVWTRU�X	TRRYXa	WRSXTU[WT\RS	PZ[\]gPSTa	gVWO\SPUha	VŜ	X[U]Y[X	gVTPU\VYX	_URg	VŜ	V̀R[T	TOP	�UR�PWTij	klm�l�	�_	TOP	QRSTUVWTRU	_V\YX	TR	WYPVS	[]	VX	]URd\̂P̂	\S	TOP	QRSTUVWT	~RW[gPSTXa	TOP	fcSPUa	RU	QRSXTU[WT\RS	�VSVePU	c\TO	TOP	fcSPU�X	V]]URdVYa	gVh	̂R	XR	VŜ	TOP	fcSPU	XOVYY	̀P	PST\TYP̂	TR	UP\g̀ [UXPgPST	_URg	TOP	QRSTUVWTRUij	klm�	�xx���	q�	����NOP	QRSTUVWTRU	XOVYY	]URd\̂P	TOP	fcSPUa	QRSXTU[WT\RS	�VSVePUa	VŜ	|UWO\TPWT	c\TO	VWWPXX	TR	TOP	zRU{	\S	]UP]VUVT\RS	VŜ	]UReUPXX	cOPUPdPU	YRWVTP̂ij	klm�	���u�qr���	wuq�sq�	usv	o����rtyq�NOP	QRSTUVWTRU	XOVYY	]Vh	VYY	URhVYT\PX	VŜ	Y\WPSXP	_PPXi	NOP	QRSTUVWTRU	XOVYY	̂P_PŜ	X[\TX	RU	WYV\gX	_RU	\S_U\SePgPST	R_	WR]hU\eOTX	VŜ	]VTPST	U\eOTX	VŜ	XOVYY	ORŶ	TOP	fcSPUa	QRSXTU[WT\RS	�VSVePUa	VŜ	|UWO\TPWT	OVUgYPXX	_URg	YRXX	RS	VWWR[ST	TOPUPR_a	̀[T	XOVYY	SRT	̀P	UPX]RSX\̀YP	_RU	̂P_PSXP	RU	YRXX	cOPS	V	]VUT\W[YVU	̂PX\eSa	]URWPXXa	RU	]UR̂[WT	R_	V	]VUT\W[YVU	gVS[_VWT[UPU	RU	gVS[_VWT[UPUX	\X	UPZ[\UP̂	̀h	TOP	QRSTUVWT	~RW[gPSTXa	RU	cOPUP	TOP	WR]hU\eOT	d\RYVT\RSX	VUP	WRSTV\SP̂	\S	~UVc\SeXa	�]PW\_\WVT\RSXa	RU	RTOPU	̂RW[gPSTX	]UP]VUP̂	̀h	TOP	fcSPUa	|UWO\TPWTa	RU	QRSXTU[WT\RS	�VSVePUi	�RcPdPUa	\_	VS	\S_U\SePgPST	R_	V	WR]hU\eOT	RU	]VTPST	\X	̂\XWRdPUP̂	̀ha	RU	gV̂P	{SRcS	TRa	TOP	QRSTUVWTRUa	TOP	QRSTUVWTRU	XOVYY	̀P	UPX]RSX\̀YP	_RU	TOP	YRXX	[SYPXX	TOP	\S_RUgVT\RS	\X	]URg]TYh	_[US\XOP̂	TR	TOP	|UWO\TPWT	TOUR[eO	TOP	QRSXTU[WT\RS	�VSVePUij	klm�	�sv��sr�rxuqr�sj	klm�lm	NR	TOP	_[YYPXT	P}TPST	]PUg\TTP̂	̀h	YVca	TOP	QRSTUVWTRU	XOVYY	̂P_PŜa	\ŜPgS\_h	VŜ	ORŶ	OVUgYPXX	TOP	fcSPUa	QRSXTU[WT\RS	�VSVePUa	|UWO\TPWTa	PVWO	R_	TOP\U	WRSX[YTVST�Xa		R__\WPUXa	̀RVÛ	gPg̀ PUXa	VePSTXa	VŜ	Pg]YRhPPX	_URg	VŜ	VeV\SXT	VSh	X[\TXa	WYV\gXa	̂VgVePXa	YRXXPXa	RU	P}]PSXPXa	\SWY[̂\Se	̀[T	SRT	Y\g\TP̂	TR	VTTRUSPhX�	_PPX	VŜ	Y\T\eVT\RS	WRXTXa	VU\X\Se	R[T	R_	RU	UPX[YT\Se	_URg	]PU_RUgVSWP	R_	TOP	zRU{a	]URd\̂P̂	TOVT	X[WO	X[\Ta	WYV\ga	̂VgVePa	YRXX	RU	P}]PSXP	\X	VTTU\̀[TV̀YP	TR	VSh	̀R̂\Yh	\S�[Uha	X\W{SPXXa	̂\XPVXPa	RU	̂PVTOa	RU	\S�[Uh	TR	RU	̂PXTU[WT\RS	R_	VSh	TVSe\̀YP	]UR]PUTha	\SWY[̂\Se	YRXX	R_	[XP	UPX[YT\Se	TOPUP_URga	̀[T	RSYh	TR	TOP	P}TPST	WV[XP̂	\S	cORYP	RU	\S	]VUT	̀h	TOP	VWTa	Rg\XX\RSa	_V[YTa	̀UPVWO	R_	WRSTUVWTa	̀UPVWO	R_	cVUUVSTh	RU	XTVT[TRUh	d\RYVT\RS	R_	TOP	QRSTUVWTRUa	V	X[̀WRSTUVWTRUa	RU	VSh	]PUXRS	RU	PST\Th	̂\UPWTYh	RU	\Ŝ\UPWTYh	Pg]YRhP̂	̀h	TOPga	RU	VSh	]PUXRS	RU	PST\Th	_RU	cORXP	VWTX	TOPh	gVh	̀P	Y\V̀YP	RU	VU\XPX	R[T	R_	R]PUVT\RS	R_	YVc	VX	V	WRSXPZ[PSWP	R_	VSh	VWT	RU	Rg\XX\RS	R_	TOP	QRSTUVWTRUa	VSh	�[̀WRSTUVWTRUa	VShRSP	\̂UPWTYh	RU	\Ŝ\UPWTYh	Pg]YRhP̂	̀h	VSh	R_	TOPga	RU	VShRSP	_RU	cORXP	VWTX	VSh	R_	TOP	V̀RdP	gVh	̀P	Y\V̀YPa	UPeVÛYPXX	R_	cOPTOPU	VSh	R_	TOPg	OVX	̀PPS	SPeY\ePSTi	j	klm�l�	�S	WYV\gX	VeV\SXT	VSh	]PUXRS	RU	PST\Th	\ŜPgS\_\P̂	[ŜPU	TO\X	�PWT\RS	�i��	̀h	VS	Pg]YRhPP	R_	TOP	QRSTUVWTRUa	V	�[̀WRSTUVWTRUa	VShRSP	̂\UPWTYh	RU	\Ŝ\UPWTYh	Pg]YRhP̂	̀h	TOPga	RU	VShRSP	_RU	cORXP	VWTX	TOPh	gVh	̀P	Y\V̀YPa	TOP	\ŜPgS\_\WVT\RS	R̀Y\eVT\RS	[ŜPU	�PWT\RS	�i��i�	XOVYY	SRT	̀P	Y\g\TP̂	̀h	V	Y\g\TVT\RS	RS	VgR[ST	RU	Th]P	R_	̂VgVePXa	
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IJKLMNOPQRJNS	JT	UMNMVRQO	LPWPUXM	UW	JT	VJT	QYM	ZJNQTPIQJT	JT	P	[\UIJNQTPIQJT	\N]MT	̂JT_MTÒ	IJKLMNOPQRJN	PIQOS	]ROPURXRQW	UMNMVRQ	PIQOS	JT	JQYMT	MKLXJWMM	UMNMVRQ	PIQOabcdefgh	i			bcfjedhfd	bkl	fmkndcofdemk	pbkbqhcr	ist	quvuwxyr	istst	zYM	{TIYRQMIQ	RO	QYM	LMTOJN	JT	MNQRQW	TMQPRNM]	UW	QYM	|̂ NMT	L\TO\PNQ	QJ	[MIQRJN	}a~a}	PN]	R]MNQRVRM]	PO	O\IY	RN	QYM	{�TMMKMNQar	ists�	zYM	ZJNOQT\IQRJN	�PNP�MT	RO	QYM	LMTOJN	JT	MNQRQW	TMQPRNM]	UW	QYM	|̂ NMT	L\TO\PNQ	QJ	[MIQRJN	}a~a~	PN]	R]MNQRVRM]	PO	O\IY	RN	QYM	{�TMMKMNQar	ists�	�\QRMOS	TMOLJNORURXRQRMOS	PN]	XRKRQPQRJNO	JV	P\QYJTRQW	JV	QYM	ZJNOQT\IQRJN	�PNP�MT	PN]	{TIYRQMIQ	PO	OMQ	VJTQY	RN	QYM	ZJNQTPIQ	�JI\KMNQO	OYPXX	NJQ	UM	TMOQTRIQM]S	KJ]RVRM]S	JT	M�QMN]M]	̂RQYJ\Q	̂TRQQMN	IJNOMNQ	JV	QYM	|̂ NMTS	ZJNOQT\IQRJN	�PNP�MTS	{TIYRQMIQS	PN]	ZJNQTPIQJTa	ZJNOMNQ	OYPXX	NJQ	UM	\NTMPOJNPUXW	̂RQYYMX]ar	is�	b���v���wx���v	��	��u	f�v�wx��r	is�st	zYM	ZJNOQT\IQRJN	�PNP�MT	PN]	{TIYRQMIQ	̂RXX	LTJ�R]M	P]KRNROQTPQRJN	JV	QYM	ZJNQTPIQ	PO	]MOITRUM]	RN	QYM	ZJNQTPIQ	�JI\KMNQO	PN]	̂RXX	UM	QYM	|̂ NMT̀O	TMLTMOMNQPQR�MO	]\TRN�	IJNOQT\IQRJN	\NQRX	QYM	]PQM	QYM	{TIYRQMIQ	ROO\MO	QYM	VRNPX	ZMTQRVRIPQM	VJT	�PWKMNQa	zYM	ZJNOQT\IQRJN	�PNP�MT	PN]	{TIYRQMIQ	̂RXX	YP�M	P\QYJTRQW	QJ	PIQ	JN	UMYPXV	JV	QYM	|̂ NMT	JNXW	QJ	QYM	M�QMNQ	LTJ�R]M]	RN	QYM	ZJNQTPIQ	�JI\KMNQOar	is�s�st	zYM	ZJNQTPIQJT	OYPXX	TMRKU\TOM	QYM	|̂ NMT	VJT	IJKLMNOPQRJN	LPR]	QJ	QYM	{TIYRQMIQ	PN]�JT	ZJNOQT\IQRJN	�PNP�MT	VJT	P]]RQRJNPX	ORQM	�RORQO	KP]M	NMIMOOPTW	UW	QYM	VP\XQS	NM�XMIQS	]MVRIRMNIRMO	RN	QYM	̂JT_S	JT	TM�\MOQ	JV	QYM	ZJNQTPIQJTar	is�s�	zYM	{TIYRQMIQ	̂RXX	�RORQ	QYM	ORQM	PQ	RNQMT�PXO	PLLTJLTRPQM	QJ	QYM	OQP�M	JV	IJNOQT\IQRJNS	JT	PO	JQYMT̂ROM	P�TMM]	̂RQY	QYM	|̂ NMTS	QJ	UMIJKM	�MNMTPXXW	VPKRXRPT	̂RQY	QYM	LTJ�TMOO	PN]	�\PXRQW	JV	QYM	LJTQRJN	JV	QYM	�JT_	IJKLXMQM]S	PN]	QJ	]MQMTKRNM	RN	�MNMTPX	RV	QYM	�JT_	JUOMT�M]	RO	UMRN�	LMTVJTKM]	RN	P	KPNNMT	RN]RIPQRN�	QYPQ	QYM	�JT_S	̂YMN	V\XXW	IJKLXMQM]S	̂RXX	UM	RN	PIIJT]PNIM	̂RQY	QYM	ZJNQTPIQ	�JI\KMNQOa	�ĴM�MTS	QYM	{TIYRQMIQ	̂RXX	NJQ	UM	TM�\RTM]	QJ	KP_M	M�YP\OQR�M	JT	IJNQRN\J\O	JN�ORQM	RNOLMIQRJNO	QJ	IYMI_	QYM	�\PXRQW	JT	�\PNQRQW	JV	QYM	�JT_a	|N	QYM	UPORO	JV	QYM	ORQM	�RORQOS	QYM	{TIYRQMIQ	̂RXX	_MML	QYM	|̂ NMT	PN]	QYM	ZJNOQT\IQRJN	�PNP�MT	TMPOJNPUXW	RNVJTKM]	PUJ\Q	QYM	LTJ�TMOO	PN]	�\PXRQW	JV	QYM	LJTQRJN	JV	QYM	�JT_	IJKLXMQM]S	PN]	LTJKLQXW	TMLJTQ	QJ	QYM	|̂ NMT	PN]	ZJNOQT\IQRJN	�PNP�MT	_NĴN	]M�RPQRJNO	VTJK	QYM	ZJNQTPIQ	�JI\KMNQO	PN]	]MVMIQO	PN]	]MVRIRMNIRMO	JUOMT�M]	RN	QYM	�JT_ar	is�s�	zYM	ZJNOQT\IQRJN	�PNP�MT	OYPXX	LTJ�R]M	JNM	JT	KJTM	TMLTMOMNQPQR�MO	̂YJ	OYPXX	UM	RN	PQQMN]PNIM	PQ	QYM	�TJ�MIQ	ORQM	ŶMNM�MT	QYM	�JT_	RO	UMRN�	LMTVJTKM]a	zYM	ZJNOQT\IQRJN	�PNP�MT	̂RXX	]MQMTKRNM	RN	�MNMTPX	RV	QYM	�JT_	JUOMT�M]	RO	UMRN�	LMTVJTKM]	RN	PIIJT]PNIM	̂RQY	QYM	ZJNQTPIQ	�JI\KMNQOS	̂RXX	_MML	QYM	|̂ NMT	PN]	{TIYRQMIQ	TMPOJNPUXW	RNVJTKM]	JV	QYM	LTJ�TMOO	JV	QYM	�JT_S	PN]	̂RXX	LTJKLQXW	TMLJTQ	QJ	QYM	|̂ NMT	PN]	{TIYRQMIQ	_NĴN	]M�RPQRJNO	VTJK	QYM	ZJNQTPIQ	�JI\KMNQO	PN]	QYM	KJOQ	TMIMNQ	�TJ�MIQ	OIYM]\XMS	PN]	]MVMIQO	PN]	]MVRIRMNIRMO	JUOMT�M]	RN	QYM	�JT_ar	is�si	zYM	ZJNOQT\IQRJN	�PNP�MT	̂RXX	OIYM]\XM	PN]	IJJT]RNPQM	QYM	PIQR�RQRMO	JV	QYM	ZJNQTPIQJT	PN]	JQYMT	ZJNQTPIQJTO	RN	PIIJT]PNIM	̂RQY	QYM	XPQMOQ	PLLTJ�M]	�TJ�MIQ	OIYM]\XMar	is�s�	zYM	ZJNOQT\IQRJN	�PNP�MTS	M�IMLQ	QJ	QYM	M�QMNQ	TM�\RTM]	UW	[MIQRJN	�a}a�S	PN]	{TIYRQMIQ	̂RXX	NJQ	YP�M	IJNQTJX	J�MTS	IYPT�M	JVS	JT	TMOLJNORURXRQW	VJTS	QYM	IJNOQT\IQRJN	KMPNOS	KMQYJ]OS	QMIYNR�\MOS	OM�\MNIMO	JT	LTJIM]\TMOS	JT	VJT	QYM	OPVMQW	LTMIP\QRJNO	PN]	LTJ�TPKO	RN	IJNNMIQRJN	̂RQY	QYM	�JT_S	ORNIM	QYMOM	PTM	OJXMXW	QYM	ZJNQTPIQJT̀O	TR�YQO	PN]	TMOLJNORURXRQRMO	\N]MT	QYM	ZJNQTPIQ	�JI\KMNQOS	PN]	NMRQYMT	̂RXX	UM	TMOLJNORUXM	VJT	QYM	ZJNQTPIQJT̀O	VPRX\TM	QJ	LMTVJTK	QYM	�JT_	RN	PIIJT]PNIM	̂RQY	QYM	TM�\RTMKMNQO	JV	QYM	ZJNQTPIQ	�JI\KMNQOa	�MRQYMT	QYM	ZJNOQT\IQRJN	�PNP�MT	NJT	QYM	{TIYRQMIQ	̂RXX	YP�M	IJNQTJX	J�MT	JT	IYPT�M	JVS	JT	UM	TMOLJNORUXM	VJT	PIQO	JT	JKROORJNO	JVS	QYM	ZJNQTPIQJTS	[\UIJNQTPIQJTOS	JT	QYMRT	P�MNQO	JT	MKLXJWMMOS	JT	JV	PNW	JQYMT	LMTOJNO	JT	MNQRQRMO	LMTVJTKRN�	LJTQRJNO	JV	QYM	�JT_ar	is�s�	f����v��x���v�s	zYM	|̂ NMT	OYPXX	IJKK\NRIPQM	̂RQY	QYM	ZJNQTPIQJT	PN]	QYM	ZJNOQT\IQRJN	�PNP�MT̀O	IJNO\XQPNQO	QYTJ\�Y	QYM	ZJNOQT\IQRJN	�PNP�MT	PUJ\Q	KPQQMTO	PTRORN�	J\Q	JV	JT	TMXPQRN�	QJ	QYM	ZJNQTPIQ	�JI\KMNQOa	zYM	|̂ NMT	PN]	ZJNOQT\IQRJN	�PNP�MT	OYPXX	RNIX\]M	QYM	{TIYRQMIQ	RN	PXX	IJKK\NRIPQRJNO	QYPQ	TMXPQM	QJ	JT	PVVMIQ	QYM	{TIYRQMIQ̀O	OMT�RIMO	JT	LTJVMOORJNPX	TMOLJNORURXRQRMOa	zYM	|̂ NMT	OYPXX	LTJKLQXW	NJQRVW	QYM	{TIYRQMIQ	JV	QYM	O\UOQPNIM	JV	PNW	]RTMIQ	IJKK\NRIPQRJNO	UMQ̂MMN	QYM	|̂ NMT	PN]	QYM	ZJNOQT\IQRJN	�PNP�MT	JQYMT̂ROM	TMXPQRN�	QJ	QYM	�TJ�MIQa	ZJKK\NRIPQRJNO	UW	PN]	̂RQY	QYM	{TIYRQMIQ̀O	IJNO\XQPNQO	OYPXX	UM	QYTJ\�Y	QYM	{TIYRQMIQa	ZJKK\NRIPQRJNO	UW	PN]	̂RQY	
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IJKLMNOPQLOMPR	QNS	RJTTUVWPR	RXQUU	KW	OXPMJYX	OXW	ZMNOPQLOMP[	ZM\\JNVLQOVMNR	K]	QNS	̂VOX	MOXWP	ZMNOPQLOMPR	RXQUU	KW	OXPMJYX	OXW	ZMNROPJLOVMN	_QNQYWP[	ZM\\JNVLQOVMNR	K]	QNS	̂VOX	OXW	̀ N̂WPaR	M̂N	bMPLWR	QNS	IWTQPQOW	ZMNOPQLOMPR	RXQUU	KW	OXPMJYX	OXW	̀ N̂WP[	cXW	ZMNOPQLO	dMLJ\WNOR	\Q]	RTWLVb]	MOXWP	LM\\JNVLQOVMN	TPMOMLMUR[e	fghgi	cXW	ZMNROPJLOVMN	_QNQYWP	QNS	jPLXVOWLO	̂VUU	PWkVŴ	QNS	LWPOVb]	QUU	jTTUVLQOVMNR	bMP	lQ]\WNO	K]	OXW	ZMNOPQLOMPm	VN	QLLMPSQNLW	̂VOX	OXW	TPMkVRVMNR	Mb	jPOVLUW	n[e	fghgo	cXW	jPLXVOWLO	QNS	ZMNROPJLOVMN	_QNQYWP	XQkW	QJOXMPVO]	OM	PWpWLO	qMPr	OXQO	SMWR	NMO	LMNbMP\	OM	OXW	ZMNOPQLO	dMLJ\WNORm	QNS	̂VUU	NMOVb]	WQLX	MOXWPm	QNS	OXW	̀ N̂WPm	VN	̂PVOVNY	QKMJO	OXW	PWpWLOVMN[	qXWNWkWP	OXW	ZMNROPJLOVMN	_QNQYWP	LMNRVSWPR	VO	NWLWRRQP]	MP	QSkVRQKUWm	OXW	ZMNROPJLOVMN	_QNQYWP	̂VUU	XQkW	QJOXMPVO]	OM	PWsJVPW	VNRTWLOVMN	MP	OWROVNY	Mb	OXW	qMPr	VN	QLLMPSQNLW	̂VOX	IWLOVMNR	tu[v[w	QNS	tu[v[um	JTMN	̂PVOOWN	QJOXMPVxQOVMN	Mb	OXW	̀ N̂WPm	̂XWOXWP	MP	NMO	OXW	qMPr	VR	bQKPVLQOWSm	VNROQUUWS	MP	LM\TUWOWS[	cXW	bMPWYMVNY	QJOXMPVO]	Mb	OXW	ZMNROPJLOVMN	_QNQYWP	̂VUU	KW	RJKpWLO	OM	OXW	TPMkVRVMNR	Mb	IWLOVMNR	v[w[ty	OXPMJYX	v[w[wz	VNLUJRVkWm	̂VOX	PWRTWLO	OM	VNOWPTPWOQOVMNR	QNS	SWLVRVMNR	Mb	OXW	jPLXVOWLO[	{M̂WkWPm	NWVOXWP	OXW	jPLXVOWLOaR	NMP	OXW	ZMNROPJLOVMN	_QNQYWPaR	QJOXMPVO]	OM	QLO	JNSWP	OXVR	IWLOVMN	v[w[y	NMP	Q	SWLVRVMN	\QSW	K]	WVOXWP	Mb	OXW\	VN	YMMS	bQVOX	WVOXWP	OM	W|WPLVRW	MP	NMO	OM	W|WPLVRW	RJLX	QJOXMPVO]	RXQUU	YVkW	PVRW	OM	Q	SJO]	MP	PWRTMNRVKVUVO]	Mb	OXW	jPLXVOWLO	MP	OXW	ZMNROPJLOVMN	_QNQYWP	OM	OXW	ZMNOPQLOMPm	IJKLMNOPQLOMPRm	RJTTUVWPRm	OXWVP	QYWNOR	MP	W\TUM]WWRm	MP	MOXWP	TWPRMNR	TWPbMP\VNY	QN]	Mb	OXW	qMPr[e	fghg}	~OVUVxVNY	OXW	RJK\VOOQU	RLXWSJUW	TPMkVSWS	K]	OXW	ZMNOPQLOMPm	OXW	ZMNROPJLOVMN	_QNQYWP	RXQUU	TPWTQPWm	QNS	PWkVRW	QR	NWLWRRQP]m	Q	lPMpWLO	RJK\VOOQU	RLXWSJUW	VNLMPTMPQOVNY	VNbMP\QOVMN	bPM\	MOXWP	ZMNOPQLOMPRm	OXW	̀ N̂WPm	`̂ NWPaR	LMNRJUOQNORm	̀ N̂WPaR	IWTQPQOW	ZMNOPQLOMPR	QNS	kWNSMPRm	YMkWPN\WNOQU	QYWNLVWRm	QNS	TQPOVLVTQNOR	VN	OXW	lPMpWLO	JNSWP	OXW	\QNQYW\WNO	Mb	OXW	ZMNROPJLOVMN	_QNQYWP[	cXW	lPMpWLO	RJK\VOOQU	RLXWSJUW	QNS	QN]	PWkVRVMNR	RXQUU	KW	RJK\VOOWS	OM	OXW	jPLXVOWLO	bMP	QTTPMkQU[e	fghg��	cXW	ZMNROPJLOVMN	_QNQYWP	̂VUU	PWLWVkW	QNS	TPM\TOU]	PWkVŴ	bMP	LMNbMP\QNLW	̂VOX	OXW	RJK\VOOQU	PWsJVPW\WNOR	Mb	OXW	ZMNOPQLO	dMLJ\WNORm	QUU	RJK\VOOQUR	bPM\	OXW	ZMNOPQLOMP	RJLX	QR	IXMT	dPQ̂VNYRm	lPMSJLO	dQOQm	QNS	IQ\TUWR[	qXWPW	OXWPW	QPW	MOXWP	ZMNOPQLOMPRm	OXW	ZMNROPJLOVMN	_QNQYWP	̂VUU	QURM	LXWLr	QNS	LMMPSVNQOW	OXW	VNbMP\QOVMN	LMNOQVNWS	̂VOXVN	WQLX	RJK\VOOQU	PWLWVkWS	bPM\	OXW	ZMNOPQLOMP	QNS	MOXWP	ZMNOPQLOMPRm	QNS	OPQNR\VO	OM	OXW	jPLXVOWLO	OXMRW	PWLM\\WNSWS	bMP	QTTPMkQU[	�]	RJK\VOOVNY	IXMT	dPQ̂VNYRm	lPMSJLO	dQOQm	IQ\TUWRm	QNS	RV\VUQP	RJK\VOOQURm	OXW	ZMNROPJLOVMN	_QNQYWP	PWTPWRWNOR	OM	OXW	̀ N̂WP	QNS	jPLXVOWLO	OXQO	OXW	ZMNROPJLOVMN	_QNQYWP	XQR	PWkVŴWS	QNS	PWLM\\WNSWS	OXW\	bMP	QTTPMkQU[	cXW	ZMNROPJLOVMN	_QNQYWPaR	QLOVMNR	̂VUU	KW	OQrWN	VN	QLLMPSQNLW	̂VOX	OXW	lPMpWLO	RJK\VOOQU	RLXWSJUW	QTTPMkWS	K]	OXW	jPLXVOWLO	MPm	VN	OXW	QKRWNLW	Mb	QN	QTTPMkWS	lPMpWLO	RJK\VOOQU	RLXWSJUWm	V̂OX	PWQRMNQKUW	TPM\TONWRR	̂XVUW	QUUM̂VNY	RJbbVLVWNO	OV\W	OM	TWP\VO	QSWsJQOW	PWkVŴ	K]	OXW	jPLXVOWLO[e	fghg��	cXW	jPLXVOWLO	̂VUU	PWkVŴ	QNS	QTTPMkWm	MP	OQrW	MOXWP	QTTPMTPVQOW	QLOVMN	JTMNm	OXW	ZMNOPQLOMPaR	RJK\VOOQUR	RJLX	QR	IXMT	dPQ̂VNYRm	lPMSJLO	dQOQm	QNS	IQ\TUWRm	KJO	MNU]	bMP	OXW	UV\VOWS	TJPTMRW	Mb	LXWLrVNY	bMP	LMNbMP\QNLW	V̂OX	VNbMP\QOVMN	YVkWN	QNS	OXW	SWRVYN	LMNLWTO	W|TPWRRWS	VN	OXW	ZMNOPQLO	dMLJ\WNOR[	cXW	jPLXVOWLOaR	QLOVMN	̂VUU	KW	OQrWN	VN	QLLMPSQNLW	̂VOX	OXW	RJK\VOOQU	RLXWSJUW	QTTPMkWS	K]	OXW	jPLXVOWLO	MPm	VN	OXW	QKRWNLW	Mb	QN	QTTPMkWS	RJK\VOOQU	RLXWSJUWm	̂VOX	PWQRMNQKUW	TPM\TONWRR	̂XVUW	QUUM̂VNY	RJbbVLVWNO	OV\W	VN	OXW	jPLXVOWLOaR	TPMbWRRVMNQU	pJSY\WNO	OM	TWP\VO	QSWsJQOW	PWkVŴ[	~TMN	OXW	jPLXVOWLOaR	LM\TUWOWS	PWkVŴm	OXW	jPLXVOWLO	RXQUU	OPQNR\VO	VOR	RJK\VOOQU	PWkVŴ	OM	OXW	ZMNROPJLOVMN	_QNQYWP[e	fghg�h	�WkVŴ	Mb	OXW	ZMNOPQLOMPaR	RJK\VOOQUR	K]	OXW	ZMNROPJLOVMN	_QNQYWP	QNS	jPLXVOWLO	VR	NMO	LMNSJLOWS	bMP	OXW	TJPTMRW	Mb	SWOWP\VNVNY	OXW	QLLJPQL]	QNS	LM\TUWOWNWRR	Mb	MOXWP	SWOQVUR	RJLX	QR	SV\WNRVMNR	QNS	sJQNOVOVWRm	MP	bMP	RJKROQNOVQOVNY	VNROPJLOVMNR	bMP	VNROQUUQOVMN	MP	TWPbMP\QNLW	Mb	WsJVT\WNO	MP	R]ROW\Rm	QUU	Mb	̂XVLX	PW\QVN	OXW	PWRTMNRVKVUVO]	Mb	OXW	ZMNOPQLOMP	QR	PWsJVPWS	K]	OXW	ZMNOPQLO	dMLJ\WNOR[	cXW	ZMNROPJLOVMN	_QNQYWP	QNS	jPLXVOWLOaR	PWkVŴ	Mb	OXW	ZMNOPQLOMPaR	RJK\VOOQUR	RXQUU	NMO	PWUVWkW	OXW	ZMNOPQLOMP	Mb	OXW	MKUVYQOVMNR	JNSWP	IWLOVMNR	u[um	u[�m	QNS	u[tw[	cXW	ZMNROPJLOVMN	_QNQYWP	QNS	jPLXVOWLOaR	PWkVŴ	RXQUU	NMO	LMNROVOJOW	QTTPMkQU	Mb	RQbWO]	TPWLQJOVMNR	MP	Mb	QN]	LMNROPJLOVMN	\WQNRm	\WOXMSRm	OWLXNVsJWRm	RWsJWNLWRm	MP	TPMLWSJPWR[	cXW	jPLXVOWLOaR	QTTPMkQU	Mb	Q	RTWLVbVL	VOW\	RXQUU	NMO	VNSVLQOW	QTTPMkQU	Mb	QN	QRRW\KU]	Mb	̂XVLX	OXW	VOW\	VR	Q	LM\TMNWNO[e	fghg��	cXW	jPLXVOWLO	̂VUU	TPWTQPWm		̂VUU	TPWTQPW	ZXQNYW	̀PSWPRm	ZMNROPJLOVMN	ZXQNYW	dVPWLOVkWR	QNS	jUUM̂QNLW	ZXQNYWjJOXMPVxQOVMNR[[e	fghg�f	cXW	ZMNROPJLOVMN	_QNQYWP	QNS	OXW	jPLXVOWLO	̂VUU	OQrW	QTTPMTPVQOW	QLOVMN	MN	ZXQNYW	̀PSWPR	MP	ZMNROPJLOVMN	ZXQNYW	dVPWLOVkWR	VN	QLLMPSQNLW	̂VOX	jPOVLUW	�m	QNS	OXW	jPLXVOWLO	̂VUU	XQkW	QJOXMPVO]	OM	MPSWP	\VNMP	LXQNYWR	VN	OXW	
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IJKL	MN	OKJPQRSR	QT	USVWQJT	XYZY	[\S	]KV\QWSVŴ	QT	VJTN_̀WMWQJT	aQW\	W\S	bJTNWK_VWQJT	cMTMdSK̂	aQ̀̀	QTPSNWQdMWS	MTR	eMLS	RSWSKeQTMWQJTN	MTR	KSVJeeSTRMWQJTN	KSdMKRQTd	VJTVSM̀SR	MTR	_TLTJaT	VJTRQWQJTN	MN	OKJPQRSR	QT	USVWQJT	fYXYZYg	hijikl	mWQ̀QnQTd	W\S	RJV_eSTWN	OKJPQRSR	op	W\S	bJTWKMVWJK̂	W\S	bJTNWK_VWQJT	cMTMdSK	aQ̀̀	eMQTWMQT	MW	W\S	NQWS	qJK	W\S	raTSK	JTS	VJOp	Jq	M̀̀	bJTWKMVW	sJV_eSTWN̂	MOOKJPSR	U\JO	sKMaQTdN̂	tKJR_VW	sMWM̂	UMeÒSN̂	MTR	NQeQ̀MK	KSu_QKSR	N_oeQWWM̀N̂	QT	dJJR	JKRSK	MTR	eMKLSR	V_KKSTẀp	WJ	KSVJKR	M̀̀	V\MTdSN	MTR	NS̀SVWQJTN	eMRS	R_KQTd	VJTNWK_VWQJTY	[\SNS	aQ̀̀	oS	MPMQ̀MòS	WJ	W\S	]KV\QWSVW	MTR	W\S	bJTWKMVWJK̂	MTR	aQ̀̀	oS	RS̀QPSKSR	WJ	W\S	raTSK	_OJT	VJeÒSWQJT	Jq	W\S	tKJvSVWYg	hijikw	[\S	bJTNWK_VWQJT	cMTMdSK	aQ̀̀	MNNQNW	W\S	]KV\QWSVW	QT	VJTR_VWQTd	QTNOSVWQJTN	WJ	RSWSKeQTS	W\S	RMWS	JK	RMWSN	Jq	U_oNWMTWQM̀	bJeÒSWQJT	MTR	W\S	RMWS	Jq	qQTM̀	VJeÒSWQJTx	QNN_S	bSKWQqQVMWSN	Jq	U_oNWMTWQM̀	bJeÒSWQJT	QT	VJTv_TVWQJT	aQW\	W\S	]KV\QWSVW	O_KN_MTW	WJ	USVWQJT	yYzx	MTR	KSVSQPS	MTR	qJKaMKR	WJ	W\S	raTSK	aKQWWST	aMKKMTWQSN	MTR	KS̀MWSR	RJV_eSTWN	KSu_QKSR	op	W\S	bJTWKMVW	MTR	MNNSeòSR	op	W\S	bJTWKMVWJK	O_KN_MTW	WJ	USVWQJT	yY{|Y	[\S	bJTNWK_VWQJT	cMTMdSK	aQ̀̀	qJKaMKR	WJ	W\S	]KV\QWSVW	M	qQTM̀	]OÒQVMWQJT	MTR	bSKWQqQVMWS	qJK	tMpeSTW	JK	qQTM̀	tKJvSVW	]OÒQVMWQJT	MTR	tKJvSVW	bSKWQqQVMWS	qJK	tMpeSTW	_OJT	W\S	bJTWKMVWJK}N	VJeÒQMTVS	aQW\	W\S	KSu_QKSeSTWN	Jq	W\S	bJTWKMVW	sJV_eSTWNY~���������	��������g	hijik�	[\S	]KV\QWSVW	aQ̀̀	QTWSKOKSW	MTR	RSVQRS	eMWWSKN	VJTVSKTQTd	OSKqJKeMTVS	Jq	W\S	bJTWKMVWJK	_TRSK̂	MTR	KSu_QKSeSTWN	Jq̂	W\S	bJTWKMVW	sJV_eSTWN	JT	aKQWWST	KSu_SNW	Jq	W\S	bJTNWK_VWQJT	cMTMdSK̂	raTSK̂	JK	bJTWKMVWJK	W\KJ_d\	W\S	bJTNWK_VWQJT	cMTMdSKY	[\S	]KV\QWSVW}N	KSNOJTNS	WJ	N_V\	KSu_SNWN	aQ̀̀	oS	eMRS	QT	aKQWQTd	aQW\QT	MTp	WQeS	Q̀eQWN	MdKSSR	_OJT	JK	JW\SKaQNS	aQW\	KSMNJTMòS	OKJeOWTSNNY	g	hijik�	�TWSKOKSWMWQJTN	MTR	RSVQNQJTN	Jq	W\S	]KV\QWSVW	aQ̀̀	oS	VJTNQNWSTW	aQW\	W\S	QTWSTW	Jq̂	MTR	KSMNJTMòp	QTqSKMòS	qKJê	W\S	bJTWKMVW	sJV_eSTWN	MTR	aQ̀̀	oS	QT	aKQWQTd	JK	QT	W\S	qJKe	Jq	RKMaQTdNY	I\ST	eMLQTd	N_V\	QTWSKOKSWMWQJTN	MTR	RSVQNQJTN̂	W\S	]KV\QWSVW	aQ̀̀	STRSMPJK	WJ	NSV_KS	qMQW\q_̀	OSKqJKeMTVS	op	oJW\	raTSK	MTR	bJTWKMVWJK̂	aQ̀̀	TJW	N\Ja	OMKWQM̀QWp	WJ	SQW\SK̂	MTR	aQ̀̀	TJW	oS	̀QMòS	qJK	KSN_̀WN	Jq	QTWSKOKSWMWQJTN	JK	RSVQNQJTN	NJ	KSTRSKSR	QT	dJJR	qMQW\Yg	hijij�	[\S	]KV\QWSVW}N	RSVQNQJTN	JT	eMWWSKN	KS̀MWQTd	WJ	MSNW\SWQV	SqqSVW	aQ̀̀	oS	qQTM̀	Qq	VJTNQNWSTW	aQW\	W\S	QTWSTW	S�OKSNNSR	QT	W\S	bJTWKMVW	sJV_eSTWNYg	hijijk	[\S	bJTNWK_VWQJT	cMTMdSK	aQ̀̀	KSVSQPS	MTR	KSPQSa	KSu_SNWN	qJK	QTqJKeMWQJT	qKJe	W\S	bJTWKMVWJK̂	MTR	qJKaMKR	SMV\	KSu_SNW	qJK	QTqJKeMWQJT	WJ	W\S	]KV\QWSVŴ	aQW\	W\S	bJTNWK_VWQJT	cMTMdSK}N	KSVJeeSTRMWQJTY	[\S	]KV\QWSVW	aQ̀̀	KSPQSa	MTR	KSNOJTR	QT	aKQWQTd̂	W\KJ_d\	W\S	bJTNWK_VWQJT	cMTMdSK̂	WJ	KSu_SNWN	qJK	QTqJKeMWQJT	MoJ_W	W\S	bJTWKMVW	sJV_eSTWNY	[\S	bJTNWK_VWQJT	cMTMdSK}N	KSVJeeSTRMWQJT	MTR	W\S	]KV\QWSVW}N	KSNOJTNS	WJ	SMV\	KSu_SNW	aQ̀̀	oS	eMRS	QT	aKQWQTd	aQW\QT	MTp	WQeS	̀QeQWN	MdKSSR	_OJT	JK	JW\SKaQNS	aQW\	KSMNJTMòS	OKJeOWTSNNY	�q	MOOKJOKQMWŜ	W\S	]KV\QWSVW	aQ̀̀	OKSOMKS	MTR	QNN_S	N_OÒSeSTWM̀	sKMaQTdN	MTR	UOSVQqQVMWQJTN	QT	KSNOJTNS	WJ	W\S	KSu_SNWN	qJK	QTqJKeMWQJTY�������	l			��������������g	lik	������ �¡�¢g	likik	]	U_oVJTWKMVWJK	QN	M	OSKNJT	JK	STWQWp	a\J	\MN	M	RQKSVW	VJTWKMVW	aQW\	W\S	bJTWKMVWJK	WJ	OSKqJKe	M	OJKWQJT	Jq	W\S	IJKL	MW	W\S	NQWSY	[\S	WSKe	£U_oVJTWKMVWJK£	QN	KSqSKKSR	WJ	W\KJ_d\J_W	W\S	bJTWKMVW	sJV_eSTWN	MN	Qq	NQTd_̀MK	QT	T_eoSK	MTR	eSMTN	M	U_oVJTWKMVWJK	JK	MT	M_W\JKQnSR	KSOKSNSTWMWQPS	Jq	W\S	U_oVJTWKMVWJKY	[\S	WSKe	£U_oVJTWKMVWJK£	RJSN	TJW	QTV̀_RS	JW\SK	bJTWKMVWJKN	JK	USOMKMWS	bJTWKMVWJKN	JK	W\S	N_oVJTWKMVWJKN	Jq	JW\SK	bJTWKMVWJKN	JK	USOMKMWS	bJTWKMVWJKNYg	likij	]	U_o¤N_oVJTWKMVWJK	QN	M	OSKNJT	JK	STWQWp	a\J	\MN	M	RQKSVW	JK	QTRQKSVW	VJTWKMVW	aQW\	M	U_oVJTWKMVWJK	WJ	OSKqJKe	M	OJKWQJT	Jq	W\S	IJKL	MW	W\S	NQWSY	[\S	WSKe	£U_o¤N_oVJTWKMVWJK£	QN	KSqSKKSR	WJ	W\KJ_d\J_W	W\S	bJTWKMVW	sJV_eSTWN	MN	Qq	NQTd_̀MK	QT	T_eoSK	MTR	eSMTN	M	U_o¤N_oVJTWKMVWJK	JK	MT	M_W\JKQnSR	KSOKSNSTWMWQPS	Jq	W\S	U_o¤N_oVJTWKMVWJKYg	lij	�¥¦§̈	¡�	�©ª«¡� §¦« ¢	¦�̈	� ¬�§	�¡� §¦« ¢	�¡§	¡§ �¡�¢	¡�	 ¬�	®¡§̄g	lijik	mT̀SNN	JW\SKaQNS	NWMWSR	QT	W\S	bJTWKMVW	sJV_eSTWN̂	W\S	bJTWKMVWJK̂	MN	NJJT	MN	OKMVWQVMòS	MqWSK	MaMKR	Jq	W\S	bJTWKMVŴ	o_W	TJ	̀MWSK	W\MT	qJ_KWSST	°{Z±	RMpN	OKQJK	WJ	W\S	NWMKW	Jq	VJTNWK_VWQJT̂	N\M̀̀	TJWQqp	q_KTQN\	QT	aKQWQTd	WJ	W\S	bJTNWK_VWQJT	cMTMdSK̂	qJK	KSPQSa	op	W\S	raTSK̂	bJTNWK_VWQJT	cMTMdSK	MTR	]KV\QWSVŴ	Jq	W\S	OSKNJTN	JK	STWQWQSN	OKJOJNSR	qJK	SMV\	OKQTVQOM̀	OJKWQJT	Jq	W\S	IJKL̂	QTV̀_RQTd	W\JNS	a\J	MKS	WJ	q_KTQN\	eMWSKQM̀N	JK	Su_QOeSTW	qMoKQVMWSR	WJ	M	NOSVQM̀	RSNQdTY	IQW\QT	{Z	RMpN	Jq	KSVSQOW	Jq	W\S	QTqJKeMWQJT̂	W\S	bJTNWK_VWQJT	cMTMdSK	eMp	TJWQqp	W\S	bJTWKMVWJK	a\SW\SK	W\S	raTSK̂	W\S	bJTNWK_VWQJT	cMTMdSK	JK	W\S	]KV\QWSVW	°{±	\MN	KSMNJTMòS	JovSVWQJT	WJ	MTp	N_V\	OKJOJNSR	
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IJKLMN	MK	JNOPOQ	MKR	STU	KJVWPKJL	XYYPOPMNXZ	OP[J	\MK	KJ]PĴ_	̀XPZWKJ	M\	OaJ	bMNLOKWcOPMN	dXNXeJK	OM	IKM]PYJ	NMOPcJ	P̂OaPN	OaJ	fghYXQ	IJKPMY	LaXZZ	cMNLOPOWOJ	NMOPcJ	M\	NM	KJXLMNXiZJ	MijJcOPMN_k	lmnmn	oaJ	bMNOKXcOMK	LaXZZ	NMO	cMNOKXcO	̂POa	X	IKMIMLJY	IJKLMN	MK	JNOPOQ	OM	̂aM[	OaJ	p̂ NJKR	bMNLOKWcOPMN	dXNXeJK	MK	qKcaPOJcO	aXL	[XYJ	KJXLMNXiZJ	XNY	OP[JZQ	MijJcOPMN_	oaJ	bMNOKXcOMK	LaXZZ	NMO	iJ	KJVWPKJY	OM	cMNOKXcO	̂POa	XNQMNJ	OM	âM[	OaJ	bMNOKXcOMK	aXL	[XYJ	KJXLMNXiZJ	MijJcOPMN_k	lmnmr	s\	OaJ	p̂ NJKR	bMNLOKWcOPMN	dXNXeJK	MK	qKcaPOJcO	aXL	KJXLMNXiZJ	MijJcOPMN	OM	X	IJKLMN	MK	JNOPOQ	IKMIMLJY	iQ	OaJ	bMNOKXcOMKR	OaJ	bMNOKXcOMK	LaXZZ	IKMIMLJ	XNMOaJK	OM	̂aM[	OaJ	p̂ NJKR	bMNLOKWcOPMN	dXNXeJK	MK	qKcaPOJcO	aXL	NM	KJXLMNXiZJ	MijJcOPMN_	s\	OaJ	IKMIMLJY	iWO	KJjJcOJY	tWicMNOKXcOMK	̂XL	KJXLMNXiZQ	cXIXiZJ	M\	IJK\MK[PNe	OaJ	uMKvR	OaJ	bMNOKXcO	tW[	XNY	bMNOKXcO	oP[J	LaXZZ	iJ	PNcKJXLJY	MK	YJcKJXLJY	iQ	OaJ	YP\\JKJNcJR	P\	XNQR	MccXLPMNJY	iQ	LWca	caXNeJR	XNY	XN	XIIKMIKPXOJ	baXNeJ	pKYJK	LaXZZ	iJ	PLLWJY	iJ\MKJ	cM[[JNcJ[JNO	M\	OaJ	LWiLOPOWOJ	tWicMNOKXcOMKwL	uMKv_	xM̂J]JKR	NM	PNcKJXLJ	PN	OaJ	bMNOKXcO	tW[	MK	bMNOKXcO	oP[J	LaXZZ	iJ	XZZM̂JY	\MK	LWca	caXNeJ	WNZJLL	OaJ	bMNOKXcOMK	aXL	XcOJY	IKM[IOZQ	XNY	KJLIMNLP]JZQ	PN	LWi[POOPNe	NX[JL	XL	KJVWPKJY_k	lmnmy	oaJ	bMNOKXcOMK	LaXZZ	NMO	LWiLOPOWOJ	X	tWicMNOKXcOMKR	IJKLMNR	MK	JNOPOQ	\MK	MNJ	IKJ]PMWLZQ	LJZJcOJY	P\	OaJ	p̂ NJKR	bMNLOKWcOPMN	dXNXeJK	MK	qKcaPOJcO	[XvJL	KJXLMNXiZJ	MijJcOPMN	OM	LWca	LWiLOPOWOPMN_k	lmr	z{|}~����}�{��	������~���Q	XIIKMIKPXOJ	̂KPOOJN	XeKJJ[JNOR	OaJ	bMNOKXcOMK	LaXZZ	KJVWPKJ	JXca	tWicMNOKXcOMKR	OM	OaJ	J�OJNO	M\	OaJ	uMKv	OM	iJ	IJK\MK[JY	iQ	OaJ	tWicMNOKXcOMKR	OM	iJ	iMWNY	OM	OaJ	bMNOKXcOMK	iQ	OJK[L	M\	OaJ	bMNOKXcO	�McW[JNOLR	XNY	OM	XLLW[J	OM̂XKY	OaJ	bMNOKXcOMK	XZZ	OaJ	MiZPeXOPMNL	XNY	KJLIMNLPiPZPOPJLR	PNcZWYPNeR	iWO	NMO	ZP[POJY	OMR	OaJ	KJLIMNLPiPZPOQ	\MK	LX\JOQ	M\	OaJ	tWicMNOKXcOMKwL	uMKvR	XNY	MiZPeXOPMNL	OM	YJ\JNY	XNY	PNYJ[NP\Q		OaJ	bMNOKXcOMKR	iQ	OaJLJ	bMNOKXcO	�McW[JNOLR	XLLW[JL	OM̂XKY	OaJ	p̂ NJKR	bMNLOKWcOPMN	dXNXeJK	XNY	qKcaPOJcO_	�Xca	LWicMNOKXcO	XeKJJ[JNO	LaXZZ	IKJLJK]J	XNY	IKMOJcO	OaJ	KPeaOL	M\	OaJ	p̂ NJKR	bMNLOKWcOPMN	dXNXeJK	XNY	qKcaPOJcO	WNYJK	OaJ	bMNOKXcO	�McW[JNOL	̂POa	KJLIJcO	OM	OaJ	uMKv	OM	iJ	IJK\MK[JY	iQ	OaJ	tWicMNOKXcOMK	LM	OaXO	LWicMNOKXcOPNe	OaJKJM\	̂PZZ	NMO	IKJjWYPcJ	LWca	KPeaOLR	XNY	LaXZZ	XZZM̂	OM	OaJ	tWicMNOKXcOMKR	WNZJLL	LIJcP\PcXZZQ	IKM]PYJY	MOaJK̂PLJ	PN	OaJ	LWicMNOKXcO	XeKJJ[JNOR	OaJ	iJNJ\PO	M\	XZZ	KPeaOLR	KJ[JYPJLR	XNY	KJYKJLL	XeXPNLO	OaJ	bMNOKXcOMK	OaXO	OaJ	bMNOKXcOMKR	iQ	OaJ	bMNOKXcO	�McW[JNOLR	aXL	XeXPNLO	OaJ	p̂ NJK_	uaJKJ	XIIKMIKPXOJR	OaJ	bMNOKXcOMK	LaXZZ	KJVWPKJ	JXca	tWicMNOKXcOMK	OM	JNOJK	PNOM	LP[PZXK	XeKJJ[JNOL	̂POa	tWihLWicMNOKXcOMKL_	oaJ	bMNOKXcOMK	LaXZZ	[XvJ	X]XPZXiZJ	OM	JXca	IKMIMLJY	tWicMNOKXcOMKR	IKPMK	OM	OaJ	J�JcWOPMN	M\	OaJ	LWicMNOKXcO	XeKJJ[JNOR	cMIPJL	M\	OaJ	bMNOKXcO	�McW[JNOL	OM	̂aPca	OaJ	tWicMNOKXcOMK	̂PZZ	iJ	iMWNYR	XNYR	WIMN	̂KPOOJN	KJVWJLO	M\	OaJ	tWicMNOKXcOMKR	PYJNOP\Q	OM	OaJ	tWicMNOKXcOMK	OJK[L	XNY	cMNYPOPMNL	M\	OaJ	IKMIMLJY	LWicMNOKXcO	XeKJJ[JNO	OaXO	[XQ	iJ	XO	]XKPXNcJ	̂POa	OaJ	bMNOKXcO	�McW[JNOL_	tWicMNOKXcOMKL	̂PZZ	LP[PZXKZQ	[XvJ	cMIPJL	M\	XIIZPcXiZJ	IMKOPMNL	M\	LWca	YMcW[JNOL	X]XPZXiZJ	OM	OaJPK	KJLIJcOP]J	IKMIMLJY	tWihLWicMNOKXcOMKL_	k	lmy	�~��������	����������	~�	z{|}~����}��k	lmym�	�Xca	LWicMNOKXcO	XeKJJ[JNO	\MK	X	IMKOPMN	M\	OaJ	uMKv	PL	XLLPeNJY	iQ	OaJ	bMNOKXcOMK	OM	OaJ	p̂ NJKR	IKM]PYJY	OaXOm� XLLPeN[JNO	PL	J\\JcOP]J	MNZQ	X\OJK	OJK[PNXOPMN	M\	OaJ	bMNOKXcO	iQ	OaJ	p̂ NJK	\MK	cXWLJ	IWKLWXNO	OM	tJcOPMN	fg_T	XNY	MNZQ	\MK	OaMLJ	LWicMNOKXcO	XeKJJ[JNOL	OaXO	OaJ	p̂ NJK	XccJIOL	iQ	NMOP\QPNe	OaJ	tWicMNOKXcOMK	XNY	bMNOKXcOMK�	XNYmn XLLPeN[JNO	PL	LWijJcO	OM	OaJ	IKPMK	KPeaOL	M\	OaJ	LWKJOQR	P\	XNQR	MiZPeXOJY	WNYJK	iMNY	KJZXOPNe	OM	OaJ	bMNOKXcO_uaJN	OaJ	p̂ NJK	XccJIOL	OaJ	XLLPeN[JNO	M\	X	LWicMNOKXcO	XeKJJ[JNOR	OaJ	p̂ NJK	XLLW[JL	OaJ	bMNOKXcOMKwL	KPeaOL	XNY	MiZPeXOPMNL	WNYJK	OaJ	LWicMNOKXcO_k	lmymn	�IMN	LWca	XLLPeN[JNOR	P\	OaJ	uMKv	aXL	iJJN	LWLIJNYJY	\MK	[MKJ	OaXN	��	YXQLR	OaJ	tWicMNOKXcOMKwL	cM[IJNLXOPMN	LaXZZ	iJ	JVWPOXiZQ	XYjWLOJY	\MK	PNcKJXLJL	PN	cMLO	KJLWZOPNe	\KM[	OaJ	LWLIJNLPMN_k	lmymr	�IMN	XLLPeN[JNO	OM	OaJ	p̂ NJK	WNYJK	OaPL	tJcOPMN	�_gR	OaJ	p̂ NJK	[XQ	\WKOaJK	XLLPeN	OaJ	LWicMNOKXcO	OM	X	LWccJLLMK	bMNOKXcOMK	MK	MOaJK	JNOPOQ_	s\	OaJ	p̂ NJK	XLLPeNL	OaJ	LWicMNOKXcO	OM	X	LWccJLLMK	bMNOKXcOMK	MK	MOaJK	JNOPOQR	OaJ	p̂ NJK	LaXZZ	NJ]JKOaJZJLL	KJ[XPN	ZJeXZZQ	KJLIMNLPiZJ	\MK	XZZ	M\	OaJ	LWccJLLMK	bMNOKXcOMKwL	MiZPeXOPMNL	WNYJK	OaJ	LWicMNOKXcO_	
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IJKLMNO	P			MQRSKJTMKLQR	UV	QWROJ	QJ	UV	SOXIJIKO	MQRKJIMKQJSY	PZ[	Q\]̂_̀a	Jbcde	ef	X̂_gf_h	Mf]ae_ijebf]	\bed	Q\]	kf_ĵa	l]m	ef	I\l_m	Qed̂_	Mf]e_ljeaY	PZ[Z[	nop	qrspt	tpuptvpu	wop	txyow	wz	{pt|zt}	~zsuwt�~wxzs	zt	z{pt�wxzsu	tp��wp�	wz	wop	�tz�p~w	rxwo	wop	qrspt�u	zrs	|zt~pu�	�s�	rxwo	�p{�t�wp	�zswt�~wztu	tpw�xsp�	�s�pt	�zs�xwxzsu	z|	wop	�zswt�~w	u��uw�swx����	ux}x��t	wz	wozup	z|	woxu	�zswt�~w�	xs~���xsy	wozup	{tzvxuxzsu	z|	wop	�zs�xwxzsu	z|	wop	�zswt�~w	tp��wp�	wz	xsu�t�s~p	�s�	r�xvpt	z|	u��tzy�wxzs�Y	PZ[Z�	�ops	wop	qrspt	{pt|zt}u	~zsuwt�~wxzs	zt	z{pt�wxzsu	rxwo	wop	qrspt�u	zrs	|zt~pu	zt	�p{�t�wp	�zswt�~wztu�	wop	qrspt	uo���	{tzvx�p	|zt	~zzt�xs�wxzs	z|	u�~o	|zt~pu	�s�	�p{�t�wp	�zswt�~wztu	rxwo	wop	�zt�	z|	wop	�zswt�~wzt�	roz	uo���	~zz{pt�wp	rxwo	wop}�Y	PZ[Z�	�s�puu	zwoptrxup	{tzvx�p�	xs	wop	�zswt�~w	�z~�}pswu�	rops	wop	qrspt	{pt|zt}u	~zsuwt�~wxzs	zt	z{pt�wxzsu	tp��wp�	wz	wop	�tz�p~w	rxwo	wop	qrspt�u	zrs	|zt~pu	zt	rxwo	�p{�t�wp	�zswt�~wztu�	wop	qrspt	zt	xwu	�p{�t�wp	�zswt�~wztu	uo���	o�vp	wop	u�}p	z��xy�wxzsu	�s�	txyowu	wo�w	wop	�zswt�~wzt	o�u	�s�pt	wop	�zs�xwxzsu	z|	wop	�zswt�~w�	xs~���xsy�	rxwoz�w	p�~���xsy	zwoptu�	wozup	uw�wp�	xs	�twx~�p	��	woxu	�twx~�p	��	�s�	�twx~�pu	���	���	�s�	���Y	PZ�	�ieil�	Ĵa�f]ab�b�be�Y	PZ�Z[	nop	�zswt�~wzt	uo���	�||zt�	wop	qrspt�u	zrs	|zt~pu�	�p{�t�wp	�zswt�~wztu�	�zsuwt�~wxzs	��s�ypt	�s�	zwopt	�zswt�~wztu	tp�uzs���p	z{{ztw�sxw�	|zt	xswtz��~wxzs	�s�	uwzt�yp	z|	wopxt	}�wptx��u	�s�	p��x{}psw	�s�	{pt|zt}�s~p	z|	wopxt	�~wxvxwxpu�	�s�	uo���	~zssp~w	�s�	~zzt�xs�wp	wop	�zswt�~wzt�u	~zsuwt�~wxzs	�s�	z{pt�wxzsu	rxwo	wopxtu	�u	tp��xtp�	��	wop	�zswt�~w	�z~�}pswu�Y	PZ�Z�	 |	{�tw	z|	wop	�zswt�~wzt�u	�zt�	�p{ps�u	|zt	{tz{pt	p�p~�wxzs	zt	tpu��wu	�{zs	~zsuwt�~wxzs	zt	z{pt�wxzsu	��	wop	qrspt�u	zrs	|zt~pu�	�p{�t�wp	�zswt�~wztu	zt	zwopt	�zswt�~wztu�	wop	�zswt�~wzt	uo����	{txzt	wz	{tz~pp�xsy	rxwo	wo�w	{ztwxzs	z|	wop	�zt��	{tz}{w��	szwx|�	wop	�zsuwt�~wxzs	��s�ypt	�s�	�t~oxwp~w	xs	rtxwxsy	�s�	xs	�pw�x�	z|	�{{�tpsw	�xu~tp{�s~xpu	zt	�p|p~wu	xs	wop	~zsuwt�~wxzs	zt	z{pt�wxzsu	��	wop	qrspt	zt	�p{�t�wp	�zswt�~wzt	zt	zwopt	�zswt�~wztu	wo�w	rz���	tps�pt	xw	�su�xw���p	|zt	{tz{pt	p�p~�wxzs	�s�	tpu��wu	z|	wop	�zswt�~wzt�u	�zt��	¡�x��tp	z|	wop	�zswt�~wzt	wz	szwx|�	wop	�zsuwt�~wxzs	��s�ypt	�s�	wop	�t~oxwp~w	z|	�{{�tpsw	�xu~tp{�s~xpu	zt	�p|p~wu	{txzt	wz	{tz~pp�xsy	rxwo	wop	�zt�	uo���	~zsuwxw�wp	�s	�~�szr�p�y}psw	wo�w	wop	qrspt�u	zt	�p{�t�wp	�zswt�~wzt�u	zt	zwopt	�zswt�~wztu�	~z}{�pwp�	zt	{�twx����	~z}{�pwp�	~zsuwt�~wxzs	xu	|xw	�s�	{tz{pt	wz	tp~pxvp	wop	�zswt�~wzt�u	�zt��	nop	�zswt�~wzt	uo���	szw	�p	tpu{zsux��p	|zt	�xu~tp{�s~xpu	zt	�p|p~wu	xs	wop	~zsuwt�~wxzs	zt	z{pt�wxzsu	��	wop	qrspt	zt	�p{�t�wp	�zswt�~wztu	zt	zwopt	�zswt�~wztu	wo�w	�tp	szw	�{{�tpsw�Y	PZ�Z�	nop	�zswt�~wzt	uo���	tpx}��tup	wop	qrspt	|zt	~zuwu	wop	qrspt	xs~�tu�	xs~���xsy	~zuwu	wo�w	�tp	{�����p	wz	�	�p{�t�wp	�zswt�~wztu	zt	wz	zwopt	�zswt�~wztu�	�p~��up	z|	wop	�zswt�~wzt�u	�p���u�	x}{tz{pt��	wx}p�	�~wxvxwxpu	zt	�p|p~wxvp	~zsuwt�~wxzs�	nop	qrspt	uo���	�p	tpu{zsux��p	wz	wop	�zswt�~wzt	|zt	~zuwu	wop	�zswt�~wzt	xs~�tu	�p~��up	z|	�p���u�	x}{tz{pt��	wx}p�	�~wxvxwxpu�	��}�yp	wz	wop	�zt�	zt	�p|p~wxvp	~zsuwt�~wxzs	��	wop	qrspt�u	zrs	|zt~pu�	�p{�t�wp	�zswt�~wztu�	zt	zwopt	�zswt�~wztu�Y	PZ�Z¢	nop	�zswt�~wzt	uo���	{tz}{w��	tp}p��	��}�yp	wo�w	wop	�zswt�~wzt	rtzsy|����	~��upu	wz	~z}{�pwp�	zt	{�twx����	~z}{�pwp�	~zsuwt�~wxzs�	zt	wz	{tz{ptw�	z|	wop	qrspt�	�p{�t�wp	�zswt�~wztu�	zt	zwopt	�zswt�~wztu	�u	{tzvx�p�	xs	�p~wxzs	�����£�Y	PZ�Z¤	nop	qrspt�	�p{�t�wp	�zswt�~wztu�	�s�	zwopt	�zswt�~wztu	uo���	o�vp	wop	u�}p	tpu{zsux�x�xwxpu	|zt	~�wwxsy	�s�	{�w~oxsy	�u	�tp	�pu~tx�p�	|zt	wop	�zswt�~wzt	xs	�p~wxzs	���¥�Y	PZ�	Q\]̂_̀a	Jbcde	ef	M�̂l]	T� |	�	�xu{�wp	�txupu	�}zsy	wop	�zswt�~wzt�	�p{�t�wp	�zswt�~wztu�	zwopt	�zswt�~wztu�	�s�	wop	qrspt	�u	wz	wop	tpu{zsux�x�xw�	�s�pt	wopxt	tpu{p~wxvp	~zswt�~wu	|zt	}�xsw�xsxsy	wop	{tp}xupu	�s�	u�ttz�s�xsy	�tp�	|tpp	|tz}	r�uwp	}�wptx��u	�s�	t���xuo�	wop	qrspt	}��	~�p�s	�{	�s�	wop	�zsuwt�~wxzs	��s�ypt�	rxwo	szwx~p	wz	wop	�t~oxwp~w�	rx��	���z~�wp	wop	~zuw	�}zsy	wozup	tpu{zsux��p�IJKLMNO	¦			M§IR̈OS	LR	K§O	WQJ©Y	¦Z[	̈ ]̂̂_l�Y	¦Z[Z[	�o�sypu	xs	wop	�zt�	}��	�p	�~~z}{�xuop�	�|wpt	p�p~�wxzs	z|	wop	�zswt�~w�	�s�	rxwoz�w	xsv��x��wxsy	wop	�zswt�~w�	��	�o�syp	qt�pt�	�zsuwt�~wxzs	�o�syp	�xtp~wxvp	zt	zt�pt	|zt	�	}xszt	~o�syp	xs	wop	�zt��	u���p~w	wz	wop	�x}xw�wxzsu	uw�wp�	xs	woxu	�twx~�p	ª	�s�	p�uproptp	xs	wop	�zswt�~w	�z~�}pswu�
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I	JKLKM	N	OPQRST	UVWTV	XPQYY	ZT	ZQXTW	[\]R	QSVTT̂TR_	Q̂]RS	_PT	Ù RTVa	O]RX_V[b_c]R	dQRQSTVa	NVbPc_Tb_	QRW	O]R_VQb_]Ve	N	O]RX_V[b_c]R	OPQRST	fcVTb_cgT	VTh[cVTX	QSVTT̂TR_	Zi	_PT	Ù RTVa	O]RX_V[b_c]R	dQRQSTV	QRW	NVbPc_Tb_	QRW	̂Qi	]V	̂Qi	R]_	ZT	QSVTTW	_]	Zi	_PT	O]R_VQb_]Ve	NR	]VWTV	j]V	Q	̂cR]V	bPQRST	cR	_PT	k]Vl	̂Qi	ZT	cXX[TW	Zi	_PT	NVbPc_Tb_	QY]RTeI	JKLKm	OPQRSTX	cR	_PT	k]Vl	XPQYY	ZT	\TVj]V̂TW	[RWTV	Q\\YcbQZYT	\V]gcXc]RX	]j	_PT	O]R_VQb_	f]b[̂ TR_Xe	nPT	O]R_VQb_]V	XPQYY	\V]bTTW	\V]̂ \_Yi	̀c_P	bPQRSTX	cR	_PT	k]Vla	[RYTXX	]_PTV̀cXT	\V]gcWTW	cR	_PT	OPQRST	UVWTVa	O]RX_V[b_c]R	OPQRST	fcVTb_cgTa	]V	]VWTV	j]V	Q	̂cR]V	bPQRST	cR	_PT	k]Vleo	p�q�r	nPT	b]̂ ZcRTW	]gTVPTQW	QRW	\V]jc_	sj]V	O]R_VQb_]Va	X[Zb]R_VQb_]VXa	X[\\YcTVXa	QRW	b]R_VQb_]VX	]j	Q	Y]̀TVt_cTVucRbY[WTW	cR	_PT	_]_QY	b]X_	_]	_PT	Ù RTV	j]V	Q	bPQRST	cR	_PT	k]Vl	XPQYY	ZT	QX	j]YY]̀XvKL	dQwĉ[̂ 	b]̂ ZcRTW	]gTVPTQW	QRW	\V]jc_a	xy	\TVbTR_	]j	_PT	b]X_eKM	O]X_	_]	̀PcbP	]gTVPTQW	QRW	\V]jc_	cX	_]	ZT	Q\\YcTW	XPQYY	ZT	WT_TV̂cRTW	cR	Qbb]VWQRbT	̀c_P	zTb_c]R{e|e}eKm	n]	jQbcYc_Q_T	bPTblcRS	]j	h[]_Q_c]RX	j]V	Tw_VQX	]V	bVTWc_Xa	QYY	\V]\]XQYX	XPQYY	ZT	Qbb]̂ \QRcTW	Zi	Qb]̂ \YT_T	c_T̂c~Q_c]R	]j	b]X_X	cRbY[WcRS	YQZ]Va	̂Q_TVcQYXa	VTR_QY	b]X_Xa	QRW	z[Zb]R_VQb_Xe	z[Zb]R_VQb_XXPQYY	ZT	c_T̂c~TW	QYX]eK�	nPT	QWWc_c]RQY	Z]RW	bPQVSTX	j]V	_PT	_]_QY	bPQRST	]VWTVa	_̀]	\TVbTR_	s��u	]j	_PT	b]X_	XPQYY	QYX]	Q\\Yi	_]	fTW[b_	OPQRST	]VWTVXe	I	JKM	������	������N	OPQRST	UVWTV	cX	Q	̀Vc__TR	cRX_V[̂ TR_	\VT\QVTW	Zi	_PT	NVbPc_Tb_	QRW	XcSRTW	Zi	_PT	Ù RTVa	O]RX_V[b_c]R	dQRQSTVaNVbPc_Tb_a	QRW	O]R_VQb_]Va	X_Q_cRS	_PTcV	QSVTT̂TR_	[\]R	QYY	]j	_PT	j]YY]̀cRSvKL nPT	bPQRST	cR	_PT	k]Vl�KM nPT	Q̂][R_	]j	_PT	QW�[X_̂TR_a	cj	QRia	cR	_PT	O]R_VQb_	z[̂ �	QRWKm nPT	Tw_TR_	]j	_PT	QW�[X_̂TR_a	cj	QRia	cR	_PT	O]R_VQb_	nĉTeI	JKm	������������	������	����������I	JKmKL	N	O]RX_V[b_c]R	OPQRST	fcVTb_cgT	cX	Q	̀Vc__TR	]VWTV	\VT\QVTW	Zi	_PT	NVbPc_Tb_	a	cR	b]]VWcRQ_c]R	̀c_P	_PT	O]RX_V[b_c]R	dQRQSTV	a	QRW	XcSRTW	Zi	_PT	Ù RTVa	O]RX_V[b_c]R	dQRQSTV	QRW	NVbPc_Tb_a	WcVTb_cRS	Q	bPQRST	cR	_PT	k]Vl	\Vc]V	_]	QSVTT̂TR_	]R	QW�[X_̂TR_a	cj	QRia	cR	_PT	O]R_VQb_	z[̂ 	]V	O]R_VQb_	nĉTa	]V	Z]_Pe	nPT	Ù RTV	̂Qi	Zi	O]RX_V[b_c]R	OPQRST	fcVTb_cgTa	̀c_P][_	cRgQYcWQ_cRS	_PT	O]R_VQb_a	]VWTV	bPQRSTX	cR	_PT	k]Vl	̀c_PcR	_PT	STRTVQY	Xb]\T	]j	_PT	O]R_VQb_	b]RXcX_cRS	]j	QWWc_c]RXa	WTYT_c]RXa	]V	]_PTV	VTgcXc]RXa	_PT	O]R_VQb_	z[̂ 	QRW	O]R_VQb_	nĉT	ZTcRS	QW�[X_TW	Qbb]VWcRSYieI	JKmKM	N	O]RX_V[b_c]R	OPQRST	fcVTb_cgT	XPQYY	ZT	[XTW	cR	_PT	QZXTRbT	]j	_]_QY	QSVTT̂TR_	]R	_PT	_TV̂X	]j	Q	OPQRST	UVWTVeI	JKmKm	�j	_PT	O]RX_V[b_c]R	OPQRST	fcVTb_cgT	\V]gcWTX	j]V	QR	QW�[X_̂TR_	_]	_PT	O]R_VQb_	z[̂ a	_PT	QW�[X_̂TR_	XPQYY	ZT	ZQXTW	]R	]RT	]j	_PT	j]YY]̀cRS	̂T_P]WXvKL d[_[QY	QbbT\_QRbT	]j	Q	Y[̂ \	X[̂ 	\V]\TVYi	c_T̂c~TW	QRW	X[\\]V_TW	Zi	X[jjcbcTR_	X[ZX_QR_cQ_cRS	WQ_Q	_]	\TV̂c_	TgQY[Q_c]R�KM �Rc_	\VcbTX	X_Q_TW	cR	_PT	O]R_VQb_	f]b[̂ TR_X	]V	X[ZXTh[TR_Yi	QSVTTW	[\]R�Km O]X_	_]	ZT	WT_TV̂cRTW	cR	Q	̂QRRTV	QSVTTW	[\]R	Zi	_PT	\QV_cTX	QRW	Q	̂[_[QYYi	QbbT\_QZYT	jcwTW	]V	\TVbTR_QST	jTT�	]VK� NX	\V]gcWTW	cR	zTb_c]R	{e|e}eI	JKmK�	�j	_PT	O]R_VQb_]V	W]TX	R]_	VTX\]RW	\V]̂ \_Yi	]V	WcXQSVTTX	̀c_P	_PT	̂T_P]W	j]V	QW�[X_̂TR_	cR	_PT	O]R_VQb_	z[̂ a	_PT	O]RX_V[b_c]R	dQRQSTV	XPQYY	WT_TV̂cRT	_PT	QW�[X_̂TR_	]R	_PT	ZQXcX	]j	VTQX]RQZYT	Tw\TRWc_[VTX	QRW	XQgcRSX	]j	_P]XT	\TVj]V̂cRS	_PT	k]Vl	Q__VcZ[_QZYT	_]	_PT	bPQRSTa	cRbY[WcRSa	cR	bQXT	]j	QR	cRbVTQXT	cR	_PT	O]R_VQb_	z[̂ a	QR	Q̂][R_	j]V	]gTVPTQW	QRW	\V]jc_	QX	XT_	j]V_P	cR	_PT	NSVTT̂TR_a	]V	cj	R]	X[bP	Q̂][R_	cX	XT_	j]V_P	cR	_PT	NSVTT̂TR_a	Q	VTQX]RQZYT	Q̂][R_e	�R	X[bP	bQXTa	QRW	QYX]	[RWTV	zTb_c]R	{e|e|e|a	_PT	O]R_VQb_]V	XPQYY	lTT\	QRW	\VTXTR_a	cR	X[bP	j]V̂	QX	_PT	O]RX_V[b_c]R	dQRQSTV	̂Qi	\VTXbVcZTa	QR	c_T̂c~TW	Qbb][R_cRS	_]ST_PTV	̀c_P	Q\\V]\VcQ_T	X[\\]V_cRS	WQ_Qe	�RYTXX	
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IJKLMNOPL	QMIROSLS	OT	JKL	UITJMVWJ	XIWYZLTJP[	WIPJP	\IM	JKL	QYMQIPLP	I\	JKOP	]LWJOIT	̂_̀_a	PKVbb	cL	bOZOJLS	JI	JKL	\IbbINOTdefg UIPJP	I\	bVcIM[	OTWbYSOTd	VQQbOWVcbL	QVhMIbb	JViLP[	\MOTdL	cLTL\OJP	MLjYOMLS	ch	VdMLLZLTJ	IM	WYPJIZ[	NIMkLMPl	WIZQLTPVJOIT	OTPYMVTWL[	VTS	IJKLM	LZQbIhLL	WIPJP	VQQMIRLS	ch	JKL	UITPJMYWJOIT	mVTVdLM	VTS	nMWKOJLWJofp UIPJP	I\	ZVJLMOVbP[	PYQQbOLP[	VTS	LjYOQZLTJ[	OTWbYSOTd	WIPJ	I\	JMVTPQIMJVJOIT[	NKLJKLM	OTWIMQIMVJLS	IM	WITPYZLSofq rLTJVb	WIPJP	I\	ZVWKOTLMh	VTS	LjYOQZLTJ[	LiWbYPORL	I\	KVTS	JIIbP	VTS	LjYOQZLTJ	TIMZVbbh	LTWYZcLMLS	JI	QLM\IMZ	JKL	NIMk[	NKLJKLM	MLTJLS	\MIZ	JKL	UITJMVWJIM	IM	IJKLMPo	VTSfs tTJLTJOITVbbh	IZOJJLS_fu UIPJP	I\	PYQLMROPOIT	VTS	\OLbS	I\\OWL	QLMPITTLb	SOMLWJbh	VJJMOcYJVcbL	JI	JKL	WKVTdL_vw	xRLMKLVS	VTS	QMI\OJ	ZVMkyYQ	PKVbb	OTWbYSL[	cYJ	TIJ	cL	bOZOJLS	JI[	JKL	\IbbINOTde				vz	KIZL	I\\OWL	LiQLTPLo				v{	\OLbS	I\\OWL	LiQLTPLo				v|	PYQLMROPOITo				v}	QMI~LWJ	ZVTVdLZLTJ	�	LPJOZVJOITo	VTS				v�	PZVbb	JIIbP	�	LjYOQZLTJ_�	�fqfu	t\	JKL	UITJMVWJIM	SOPVdMLLP	NOJK	JKL	VS~YPJZLTJ	OT	JKL	UITJMVWJ	�OZL[	JKL	UITJMVWJIM	ZVh	ZVkL	V	UbVOZ	OT	VWWIMSVTWL	NOJK	VQQbOWVcbL	QMIROPOITP	I\	nMJOWbL	��_�	�fqf�	�QIT	MLWLOQJ	I\	V	UITPJMYWJOIT	UKVTdL	XOMLWJORL[	JKL	UITJMVWJIM	PKVbb	QMIZQJbh	QMIWLLS	NOJK	JKL	WKVTdL	OT	JKL	�IMk	OTRIbRLS	VTS	VSROPL	JKL	UITPJMYWJOIT	mVTVdLM	I\	JKL	UITJMVWJIMlP	VdMLLZLTJ	IM	SOPVdMLLZLTJ	NOJK	JKL	ZLJKIS[	O\	VTh[	QMIROSLS	OT	JKL	UITPJMYWJOIT	UKVTdL	XOMLWJORL	\IM	SLJLMZOTOTd	JKL	QMIQIPLS	VS~YPJZLTJ	OT	JKL	UITJMVWJ	]YZ	IM	UITJMVWJ	�OZL_�	�fqf�	n	UITPJMYWJOIT	UKVTdL	XOMLWJORL	POdTLS	ch	JKL	UITJMVWJIM	OTSOWVJLP	JKL	UITJMVWJIMlP	VdMLLZLTJ	JKLMLNOJK[	OTWbYSOTd	VS~YPJZLTJ	OT	UITJMVWJ	]YZ	VTS	UITJMVWJ	�OZL	IM	JKL	ZLJKIS	\IM	SLJLMZOTOTd	JKLZ_	]YWK	VdMLLZLTJ	PKVbb	cL	L\\LWJORL	OZZLSOVJLbh	VTS	PKVbb	cL	MLWIMSLS	VP	V	UKVTdL	xMSLM_�	�fqf�	�KL	VZIYTJ	I\	WMLSOJ	JI	cL	VbbINLS	ch	JKL	UITJMVWJIM	JI	JKL	xNTLM	\IM	V	SLbLJOIT	IM	WKVTdL	JKVJ	MLPYbJP	OT	V	TLJ	SLWMLVPL	OT	JKL	UITJMVWJ	]YZ	PKVbb	cL	VWJYVb	TLJ	WIPJ	VP	WIT\OMZLS	ch	JKL	UITPJMYWJOIT	mVTVdLM	VTS	nMWKOJLWJ_	�KLT	cIJK	VSSOJOITP	VTS	WMLSOJP	WIRLMOTd	MLbVJLS	�IMk	IM	PYcPJOJYJOITP	VML	OTRIbRLS	OT	V	WKVTdL[	JKL	VbbINVTWL	\IM	IRLMKLVS	VTS	QMI\OJ	PKVbb	cL	\OdYMLS	IT	JKL	cVPOP	I\	TLJ	OTWMLVPL[	O\	VTh[	NOJK	MLPQLWJ	JI	JKVJ	WKVTdL_�	�fqf�	�LTSOTd	\OTVb	SLJLMZOTVJOIT	I\	JKL	JIJVb	WIPJ	I\	V	UITPJMYWJOIT	UKVTdL	XOMLWJORL	JI	JKL	xNTLM[	JKL	UITJMVWJIM	ZVh	MLjYLPJ	QVhZLTJ	\IM	�IMk	WIZQbLJLS	YTSLM	JKL	UITPJMYWJOIT	UKVTdL	XOMLWJORL	OT	nQQbOWVJOITP	\IM	�VhZLTJ_	�KL	UITPJMYWJOIT	mVTVdLM	VTS	nMWKOJLWJ	NObb	ZVkL	VT	OTJLMOZ	SLJLMZOTVJOIT	\IM	QYMQIPLP	I\	ZITJKbh	WLMJO\OWVJOIT	\IM	QVhZLTJ	\IM	JKIPL	WIPJP	VTS	WLMJO\h	\IM	QVhZLTJ	JKL	VZIYTJ	JKVJ	JKL	UITPJMYWJOIT	mVTVdLM	VTS	nMWKOJLWJ	SLJLMZOTL	JI	cL	MLVPITVcbh	~YPJO\OLS_	�KL	OTJLMOZ	SLJLMZOTVJOIT	I\	WIPJ	PKVbb	VS~YPJ	JKL	UITJMVWJ	]YZ	IT	JKL	PVZL	cVPOP	VP	V	UKVTdL	xMSLM[	PYc~LWJ	JI	JKL	MOdKJ	I\	LOJKLM	QVMJh	JI	SOPVdMLL	VTS	VPPLMJ	V	UbVOZ	OT	VWWIMSVTWL	NOJK	nMJOWbL	��_�	�fqfg�	�KLT	JKL	xNTLM	VTS	UITJMVWJIM	VdMLL	NOJK	V	SLJLMZOTVJOIT	ZVSL	ch	JKL	UITPJMYWJOIT	mVTVdLM	VTS	nMWKOJLWJ	WITWLMTOTd	JKL	VS~YPJZLTJP	OT	JKL	UITJMVWJ	]YZ	VTS	UITJMVWJ	�OZL[	IM	IJKLMNOPL	MLVWK	VdMLLZLTJ	YQIT	JKL	VS~YPJZLTJP[	PYWK	VdMLLZLTJ	PKVbb	cL	L\\LWJORL	OZZLSOVJLbh	VTS	JKL	UITPJMYWJOIT	mVTVdLM	PKVbb	QMLQVML	V	UKVTdL	xMSLM_	UKVTdL	xMSLMP	ZVh	cL	OPPYLS	\IM	Vbb	IM	VTh	QVMJ	I\	V	UITPJMYWJOIT	UKVTdL	XOMLWJORL_�	�fs	�����	�������	��	���	�����KL	nMWKOJLWJ	ZVh	IMSLM	ZOTIM	WKVTdLP	OT	JKL	�IMk	JKVJ	VML	WITPOPJLTJ	NOJK	JKL	OTJLTJ	I\	JKL	UITJMVWJ	XIWYZLTJP	VTS	SI	TIJ	OTRIbRL	VT	VS~YPJZLTJ	OT	JKL	UITJMVWJ	]YZ	IM	VT	LiJLTPOIT	I\	JKL	UITJMVWJ	�OZL_	�KL	nMWKOJLWJlP	IMSLM	\IM	ZOTIM	WKVTdLP	PKVbb	cL	OT	NMOJOTd_	t\	JKL	UITJMVWJIM	cLbOLRLP	JKVJ	JKL	QMIQIPLS	ZOTIM	WKVTdL	OT	JKL	�IMk	NObb	V\\LWJ	JKL	UITJMVWJ	]YZ	IM	UITJMVWJ	�OZL[	JKL	UITJMVWJIM	PKVbb	TIJO\h	JKL	UITPJMYWJOIT	mVTVdLM	VTS	PKVbb	TIJ	QMIWLLS	JI	OZQbLZLTJ	JKL	WKVTdL	OT	JKL	�IMk_	t\	JKL	UITJMVWJIM	QLM\IMZP	JKL	�IMk	PLJ	\IMJK	OT	JKL	nMWKOJLWJlP	IMSLM	\IM	V	ZOTIM	WKVTdL	NOJKIYJ	QMOIM	TIJOWL	JI	JKL	UITPJMYWJOIT	mVTVdLM	JKVJ	PYWK	WKVTdL	NObb	V\\LWJ	JKL	UITJMVWJ	]YZ	IM	UITJMVWJ	�OZL[	JKL	UITJMVWJIM	NVORLP	VTh	VS~YPJZLTJ	JI	JKL	UITJMVWJ	]YZ	IM	LiJLTPOIT	I\	JKL	UITJMVWJ	�OZL_
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HIJKLMN	O			JKPNQ	ORS	TUVWXWYWZX[Q	ORSRS	\]̂_̀̀	abc_def̀_	gdahfi_ij	ka]bdlmb	nfo_	f̀	bc_	g_dfai	ap	bfo_j	f]m̂qif]r	lqbcadfs_i	litq̀bo_]b̀j	l̂̂abb_i	f]	bc_	ka]bdlmb	uamqo_]b̀	pad	vqẁbl]bfl̂	kaoĝ_bfa]	ap	bc_	xadyzQ	ORSR{	nc_	ilb_	ap	maoo_]m_o_]b	ap	bc_	xady	f̀	bc_	ilb_	_̀blŵf̀c_i	f]	bc_	|rd__o_]bzQ	ORSR}	nc_	ilb_	ap	vqẁbl]bfl̂	kaoĝ_bfa]	f̀	bc_	ilb_	m_dbfpf_i	w~	bc_	|dmcfb_mb	f]	lmmadil]m_	efbc	v_mbfa]	�z�zQ	ORSR�	nc_	b_do	�il~�	l̀	q̀_i	f]	bc_	ka]bdlmb	uamqo_]b̀	̀cl̂̂	o_l]	ml̂_]ild	il~	q]̂_̀̀	abc_def̀_	̀g_mfpfml̂̂~	i_pf]_izQ	OR{	��Z��U[[	�X�	LZ���UYWZXQ	OR{RS	nfo_	̂fofb̀	̀blb_i	f]	bc_	ka]bdlmb	uamqo_]b̀	ld_	ap	bc_	_̀̀_]m_	ap	bc_	ka]bdlmbz	�~	_�_mqbf]r	bc_	|rd__o_]bj	bc_	ka]bdlmbad	ma]pfdò	bclb	bc_	ka]bdlmb	nfo_	f̀	l	d_l̀a]lŵ_	g_dfai	pad	g_dpadof]r	bc_	xadyzQ	OR{R{	nc_	ka]bdlmbad	̀cl̂̂	]ab	y]aef]r̂~j	_�m_gb	w~	lrd__o_]b	ad	f]̀bdqmbfa]	ap	bc_	�e]_d	f]	edfbf]rj	maoo_]m_	bc_	xady	gdfad	ba	bc_	_pp_mbfh_	ilb_	ap	f]̀qdl]m_	d_�qfd_i	ba	w_	pqd]f̀c_i	w~	bc_	ka]bdlmbad	l]i	�e]_dz	nc_	ilb_	ap	maoo_]m_o_]b	ap	bc_	xady	̀cl̂̂	]ab	w_	mcl]r_i	w~	bc_	_pp_mbfh_	ilb_	ap	̀qmc	f]̀qdl]m_zQ	OR{R}	nc_	ka]bdlmbad	̀cl̂̂	gdam__i	_�g_ifbfaq̀~̂	efbc	li_�qlb_	padm_̀	l]i	̀cl̂̂	lmcf_h_	vqẁbl]bfl̂	kaoĝ_bfa]	efbcf]	bc_	ka]bdlmb	nfo_zQ	OR}	TU���[	�X�	N�YUX[WZX[	ZV	JW�UQ	OR}RS	�p	bc_	ka]bdlmbad	f̀	i_̂l~_i	lb	l]~	bfo_	f]	bc_	maoo_]m_o_]b	ad	gdard_̀̀	ap	bc_	xady	w~	���	l]	lmb	ad	]_r̂_mb	ap	bc_	�e]_dj	|dmcfb_mbj	ka]̀bdqmbfa]	�l]lr_dj	ad	l]	_oĝa~__	ap	l]~	ap	bc_oj	ad	ap	bc_	�e]_d�̀	ae]	padm_̀j	v_gldlb_	ka]bdlmbad̀j	ad	abc_d	ka]bdlmbad̀�	���	w~	mcl]r_̀	adi_d_i	f]	bc_	xady�	���	w~	̂lwad	if̀gqb_̀j	pfd_j	q]q̀ql̂	i_̂l~	f]	i_̂fh_df_̀j	q]lhafilŵ_	ml̀ql̂bf_̀j	lih_d̀_	e_lbc_d	ma]ifbfa]̀	iamqo_]b_i	f]	lmmadil]m_	efbc	v_mbfa]	��z�z�z�j	ad	abc_d	mlq̀_̀	w_~a]i	bc_	ka]bdlmbad�̀	ma]bdâ�	���	w~	i_̂l~	lqbcadfs_i	w~	bc_	�e]_d	g_]if]r	o_iflbfa]	l]i	wf]if]r	if̀gqb_	d_̀âqbfa]�	ad	���	w~	abc_d	mlq̀_̀	bclb	bc_	ka]bdlmbad	l̀̀_db̀	l]i	bc_	|dmcfb_mbj	wl̀_i	a]	bc_	d_maoo_]ilbfa]	ap	bc_	ka]̀bdqmbfa]	�l]lr_dj	i_b_dof]_̀	tq̀bfp~	i_̂l~j	bc_]	bc_	ka]bdlmb	nfo_	̀cl̂̂	w_	_�b_]i_i	pad	q̀mc	d_l̀a]lŵ_	bfo_	l̀	bc_	|dmcfb_mb	ol~	i_b_dof]_zQ	OR}R{	k̂lfò	d_̂lbf]r	ba	bfo_	̀cl̂̂	w_	oli_	f]	lmmadil]m_	efbc	lgĝfmlŵ_	gdahf̀fa]̀	ap	|dbfm̂_	��zQ	OR}R}	nc_	�e]_d	̀cl̂̂	]ab	w_	̂flŵ_	ba	bc_	ka]bdlmbad	l]i�ad	l]~	̀qwma]bdlmbad	pad	m̂lfò	ad	ilolr_̀	ap	l]~	]lbqd_	mlq̀_i	w~	ad	ldf̀f]r	aqb	ap	i_̂l~̀z		nc_	̀â_	d_o_i~	lrlf]̀b	bc_	�e]_d	pad	i_̂l~̀	̀cl̂̂	w_	bc_	l̂̂ael]m_	ap	liifbfa]l̂	bfo_	pad	maoĝ_bfa]	ap	bc_	xadyj	bc_	loaq]b	ap	ecfmc	̀cl̂̂	w_	̀qwt_mb	ba	bc_	m̂lfò	gdam_iqd_	̀_b	padbc	c_d_f]z		��m_gb	ba	bc_	_�b_]bj	fp	l]~j	_�gd_̀̀ ~̂	gdacfwfb_i	w~	̂lej	bc_	ka]bdlmbad	_�gd_̀̀ ~̂	lrd__̀	]ab	ba	oly_	l]i	c_d_w~	elfh_̀	l]~	m̂lfo	pad	ilolr_̀	pad	i_̂l~j	f]m̂qif]rj	wqb	]ab	̂fofb_i	baj	bcà_	d_̀q̂bf]r	pdao	f]md_l̀_i	̂lwad	ad	olb_dfl̂	màb̀�	ifd_mbfa]̀	rfh_]	ad	]ab	rfh_]	w~	bc_	�e]_dj	ka]̀bdqmbfa]	�l]lr_d	ad	|dmcfb_mbj	f]m̂qif]r	̀mc_iq̂f]r	l]i	maadif]lbfa]	ap	bc_	xady�	bc_	|dmcfb_mb�̀	gd_gldlbfa]	ap	idlef]r̀	l]i	̀g_mfpfmlbfa]̀	ad	d_hf_e	ap	̀cag	idlef]r̀	l]i	d_�q_̀b̀	pad	f]̀bdqmbfa]�̀��	adj	a]	lmmaq]b	ap	l]~	i_̂l~j	aẁbdqmbfa]	ad	cf]idl]m_	pad	l]~	mlq̀_	eclb̀a_h_d	w~	bc_	�e]_dj	ka]̀bdqmbfa]	�l]lr_dj	|dmcfb_mbj	ad	l]~	abc_d	ma]bdlmbad	a]	bc_	gdat_mbj	ec_bc_d	ad	]ab	pad_̀__lŵ_	ad	l]bfmfglb_iz		nc_	ka]bdlmbad	lrd__̀	bclb	fb̀	̀â_	dfrcb	l]i	d_o_i~	bc_d_pad	̀cl̂̂	w_	l]	_�b_]̀fa]	ap	bfo_j	fp	lggdagdflb_z		� 	�¡	¢£¤¥¦¡�§¢̈ 	 ¥¦ 	©ª	£ª©¢ ¦«¬	«¢ª®¢«¬	£¦¬	̄¢	ª̄  ¦�©¢̈ 	̄¬	 ¥¢	ª© «¦ ª«	°ª«	̈¢±¦¬	¦²¦�©¡ 	 ¥¢	ª³©¢«́	ª©¡ «µ �ª©	£¦©¦²¢«́	ª«	¦«¥� ¢ 	̄¦¡¢̈ 	ª©	¦©¬	«¢¦¡ª©	¦©̈ 	 ¥¦ 	 ¥¢	ª© «¦ ª«¶¡	¡ª±¢	«¢£¢̈ ¬́	�°	¦¤¤«ª¤«�¦ ¢́	�¡	¦̈ �̈ �ª©¦±	 �£¢·�HIJKLMN	̧			�H¹PNºJ»	HºT	L¼P�MNJK¼ºQ	̧RS	LZXY��½Y	»¾�Q	̧RSRS	nc_	ka]bdlmb	vqo	f̀	̀blb_i	f]	bc_	|rd__o_]b	l]ij	f]m̂qif]r	lqbcadfs_i	litq̀bo_]b̀j	f̀	bc_	babl̂	loaq]b	gl~lŵ_	w~	bc_	�e]_d	ba	bc_	ka]bdlmbad	pad	g_dpadol]m_	ap	bc_	xady	q]i_d	bc_	ka]bdlmb	uamqo_]b̀z
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I	JKLKM	NO	PQRS	TURVWX	YUW	XSYSWZ	RQ	S[W	\]QSUYVS	̂]VP_WQSX	]U	XP̀XWaPWQSbc	YdUWWZ	PT]Qe	YQZ	RO	aPYQSRSRWX	]URdRQYbbc	V]QSW_TbYSWZ	YUW	_YSWURYbbc	V[YQdWZ	X]	S[YS	YTTbRVYSR]Q	]O	XPV[	PQRS	TURVWX	S]	S[W	YVSPYb	aPYQSRSRWX	VYPXWX	XP̀XSYQSRYb	RQWaPRSc	S]	S[W	fgQWU	]U	\]QSUYVS]Ue	S[W	YTTbRVỲbW	PQRS	TURVWX	X[Ybb	̀W	WaPRSỲbc	YZhPXSWZiI	JKM	jklmnopm	qr	stpomuvS[W	\]QSUYVS]U	X[Ybb	XP̀_RS	Y	XV[WZPbW	]O	wYbPWX	S]	S[W	\]QXSUPVSR]Q	xYQYdWUe	̀WO]UW	S[W	ORUXS	yTTbRVYSR]Q	O]U	zYc_WQSe	Ybb]VYSRQd	S[W	WQSRUW	\]QSUYVS	{P_	S]	S[W	wYUR]PX	T]USR]QX	]O	S[W	|]U}i	v[W	XV[WZPbW	]O	wYbPWX	X[Ybb	̀W	TUWTYUWZ	RQ	S[W	O]U_e	YQZ	XPTT]USWZ	̀c	S[W	ZYSY	S]	XP̀XSYQSRYSW	RSX	YVVPUYVce	UWaPRUWZ	̀c	S[W	\]QXSUPVSR]Q	xYQYdWU	YQZ	S[W	yUV[RSWVSi	v[RX	XV[WZPbWe	PQbWXX	]̀hWVSWZ	S]	̀c	S[W	\]QXSUPVSR]Q	xYQYdWU	]U	yUV[RSWVSe	X[Ybb	̀W	PXWZ	YX	Y	̀YXRX	O]U	UWwRWgRQd	S[W	\]QSUYVS]U~X	yTTbRVYSR]QX	O]U	zYc_WQSi	v[W	\]QXSUPVSR]Q	xYQYdWU	X[Ybb	O]UgYUZ	S]	S[W	yUV[RSWVS	S[W	\]QSUYVS]U~X	XV[WZPbW	]O	wYbPWXi	yQc	V[YQdWX	S]	S[W	XV[WZPbW	]O	wYbPWX	X[Ybb	̀W	XP̀_RSSWZ	S]	S[W	\]QXSUPVSR]Q	xYQYdWU	YQZ	XPTT]USWZ	̀c	XPV[	ZYSY	S]	XP̀XSYQSRYSW	RSX	YVVPUYVc	YX	S[W	\]QXSUPVSR]Q	xYQYdWU	YQZ	S[W	yUV[RSWVS	_Yc	UWaPRUWe	YQZ	PQbWXX	]̀hWVSWZ	S]	̀c	S[W	\]QXSUPVSR]Q	xYQYdWU	]U	S[W	yUV[RSWVSe	X[Ybb	̀W	PXWZ	YX	Y	̀YXRX	O]U	UWwRWgRQd	S[W	\]QSUYVS]U~X	XP̀XWaPWQS	yTTbRVYSR]QX	O]U	zYc_WQSiI	JK�	���p�kt��q�u	rq�	�t��m��I	JK�KL	yS	bWYXS	OROSWWQ	ZYcX	̀WO]UW	S[W	ZYSW	WXSỲbRX[WZ	O]U	WYV[	TU]dUWXX	TYc_WQSe	S[W	\]QSUYVS]U	X[Ybb	XP̀_RS	S]	S[W	\]QXSUPVSR]Q	xYQYdWU	YQ	RSW_R�WZ	yTTbRVYSR]Q	O]U	zYc_WQS	TUWTYUWZ	RQ	YVV]UZYQVW	gRS[	S[W	XV[WZPbW	]O	wYbPWXe	RO	UWaPRUWZ	PQZWU	{WVSR]Q	�i�e	O]U	V]_TbWSWZ	T]USR]QX	]O	S[W	|]U}i	v[W	YTTbRVYSR]Q	X[Ybb	̀W	Q]SYUR�WZe	RO	UWaPRUWZe	YQZ	XPTT]USWZ	̀c	Ybb	ZYSY	XP̀XSYQSRYSRQd	S[W	\]QSUYVS]U~X	URd[S	S]	TYc_WQS	S[YS	S[W	fgQWUe	\]QXSUPVSR]Q	xYQYdWU	]U	yUV[RSWVS	UWaPRUWe	XPV[	YX	V]TRWX	]O	UWaPRXRSR]QXe	YQZ	UWbWYXWX	]O	gYRwWUX	]O	bRWQ	OU]_	{P̀V]QSUYVS]UX	YQZ	XPTTbRWUXe	YQZ	X[Ybb	UWObWVS	UWSYRQYdW	RO	TU]wRZWZ	O]U	RQ	S[W	\]QSUYVS	̂]VP_WQSXiI	JK�KLKL	yX	TU]wRZWZ	RQ	{WVSR]Q	�i�i�e	XPV[	YTTbRVYSR]QX	_Yc	RQVbPZW	UWaPWXSX	O]U	TYc_WQS	]Q	YVV]PQS	]O	V[YQdWX	RQ	S[W	|]U}	S[YS	[YwW	̀WWQ	TU]TWUbc	YPS[]UR�WZ	̀c	\]QXSUPVSR]Q	\[YQdW	̂RUWVSRwWXe	]U	̀c	RQSWUR_	ZWSWU_RQYSR]QX	]O	S[W	\]QXSUPVSR]Q	xYQYdWU	YQZ	yUV[RSWVSe	̀PS	Q]S	cWS	RQVbPZWZ	RQ	\[YQdW	fUZWUXiI	JK�KLKM	yTTbRVYSR]QX	O]U	zYc_WQS	X[Ybb	Q]S	RQVbPZW	UWaPWXSX	O]U	TYc_WQS	O]U	T]USR]QX	]O	S[W	|]U}	O]U	g[RV[	S[W	\]QSUYVS]U	Z]WX	Q]S	RQSWQZ	S]	TYc	Y	{P̀V]QSUYVS]U	]U	XPTTbRWUe	PQbWXX	XPV[	|]U}	[YX	̀WWQ	TWUO]U_WZ	̀c	]S[WUX	g[]_	S[W	\]QSUYVS]U	RQSWQZX	S]	TYciI	JK�KLK�	�QSRb	{P̀XSYQSRYb	\]_TbWSR]Qe	S[W	fgQWU	X[Ybb	TYc	QRQWSc�ORwW	TWUVWQS	�����	]O	S[W	Y_]PQS	ZPW	S]	S[W	\]QSUYVS]U	]Q	YVV]PQS	]O	TU]dUWXX	TYc_WQSXiI	JK�KLK�	|[WQ	S[W	g]U}	]U	_Yh]U	T]USR]QX	S[WUW]O	YX	V]QSW_TbYSWZ	̀c	S[W	SWU_X	]O	S[W	\]QSUYVS	YUW	XP̀XSYQSRYbbc	V]_TbWSWe	S[W	\]QSUYVS]U	X[Ybb	XP̀_RS	S]	S[W	\]QXSUPVSR]Q	xYQYdWU	YQZ	yUV[RSWVS	Y	UWaPRXRSR]Q	O]U	TYc_WQS	]O	S[W	UW_YRQRQd	Y_]PQS	]O	S[W	\]QSUYVS	̀YbYQVWi		�T]Q	UWVWRTS	]O	XPV[	UWaPRXRSR]Qe	S[W	fgQWU	X[Ybb	YTTU]wW	YQZ	TU]_TSbc	TYc	S[W	UW_YRQRQd	Y_]PQS	]O	S[W	\]QSUYVS	bWXX	Sg]	SR_WX	S[W	wYbPW	]O	YQc	UW_YRQRQd	RSW_X	S]	̀W	V]_TbWSWZ	YQZ	YQ	Y_]PQS	QWVWXXYUc	S]	XYSRXOc	YQc	VbYR_Xe	bRWQX	]U	hPZd_WQSX	YdYRQXS	S[W	\]QSUYVS]Ue	g[RV[	[YwW	Q]S	̀WWQ	XPRSỲbc	ZRXV[YUdWZe	YX	ZWSWU_RQWZ	̀c	S[W	yUV[RSWVS	RQ	V]QhPQVSR]Q	gRS[	S[W	\]QXSUPVSR]Q	xYQYdWUi		yQc	VbYR_Xe	bRWQX	]U	hPZd_WQSX	UWOWUUWZ	S]	RQ	S[RX	VbYPXW	X[Ybb	TWUSYRQ	S]	S[W	zU]hWVS	YQZ	X[Ybb	̀W	ORbWZ	RQ	YVV]UZYQVW	gRS[	S[W	SWU_X	]O	S[W	\]QSUYVSe	YQZ	YTTbRVỲbW	bYgXiI	JK�KM	�QbWXX	]S[WUgRXW	TU]wRZWZ	RQ	S[W	\]QSUYVS	̂]VP_WQSXe	TYc_WQSX	X[Ybb	̀W	_YZW	]Q	YVV]PQS	]O	_YSWURYbX	YQZ	WaPRT_WQS	ZWbRwWUWZ	YQZ	XPRSỲbc	XS]UWZ	YS	S[W	XRSW	O]U	XP̀XWaPWQS	RQV]UT]UYSR]Q	RQ	S[W	|]U}i	NO	YTTU]wWZ	RQ	YZwYQVW	c̀	S[W	fgQWUe	TYc_WQS	_Yc	XR_RbYUbc	̀W	_YZW	O]U	_YSWURYbX	YQZ	WaPRT_WQS	XPRSỲbc	XS]UWZ	]OO	S[W	XRSW	YS	Y	b]VYSR]Q	YdUWWZ	PT]Q	RQ	gURSRQdi	zYc_WQS	O]U	_YSWURYbX	YQZ	WaPRT_WQS	XS]UWZ	]Q	]U	]OO	S[W	XRSW	X[Ybb	̀W	V]QZRSR]QWZ	PT]Q	V]_TbRYQVW	̀c	S[W	\]QSUYVS]U	gRS[	TU]VWZPUWX	XYSRXOYVS]Uc	S]	S[W	fgQWU	S]	WXSỲbRX[	S[W	fgQWU~X	SRSbW	S]	XPV[	_YSWURYbX	YQZ	WaPRT_WQS	]U	]S[WUgRXW	TU]SWVS	S[W	fgQWU~X	RQSWUWXSe	YQZ	X[Ybb	RQVbPZW	S[W	V]XSX	]O	YTTbRVỲbW	RQXPUYQVWe	XS]UYdWe	YQZ	SUYQXT]USYSR]Q	S]	S[W	XRSWe	O]U	XPV[	_YSWURYbX	YQZ	WaPRT_WQS	XS]UWZ	]OO	S[W	XRSWi	v[W	fgQWU	X[Ybb	[YwW	S[W	URd[Se	YS	YQc	SR_W	]Q	UWYX]QỲbW	Q]SRVW	S]	RQXTWVS	_YSWURYbX	YQZ	WaPRT_WQS	g[RV[	[YwW	̀WWQ	XS]UWZ	]OO	S[W	XRSW	RQ	YVV]UZYQVW	gRS[	S[RX	TYUYdUYT[iI	JK�KMKL	zU]]O	]O	RQXPUYQVW	O]U	RSW_X	XS]UWZ	]OO	XRSW	YQZ	V]TRWX	]O	RQw]RVWX	YUW	S]	̀W	TU]wRZWZ	gRS[	yTTbRVYSR]QX	O]U	zYc_WQS	UWaPWXSRQd	TYc_WQS	O]U	XS]UWZ	_YSWURYbXi
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I	JKLKL	MNO	PQRSTUVSQT	WUTTURSX	SNUS	SYSZO	SQ	UZZ	[QT\	VQ]OTÔ	_̀	UR	abbZYVUSYQR	cQT	dÙeORS	WYZZ	bUXX	SQ	SNO	fWROT	RQ	ZUSOT	SNUR	SNO	SYeO	Qc	bÙeORSg	MNO	PQRSTUVSQT	chTSNOT	WUTTURSX	SNUS	hbQR	Xh_eYSSUZ	Qc	UR	abbZYVUSYQR	cQT	dÙeORS	UZZ	[QT\	cQT	WNYVN	POTSYcYVUSOX	cQT	dÙeORS	NU]O	_OOR	bTO]YQhXZ̀	YXXhÔ	UR̂	bÙeORSX	TOVOY]Ô	cTQe	SNO	fWROT	XNUZZi	SQ	SNO	_OXS	Qc	SNO	PQRSTUVSQTjX	\RQWZÔkOi	YRcQTeUSYQRi	UR̂	_OZYOci	_O	cTOO	UR̂	VZOUT	Qc	ZYORXi	VZUYeXi	XOVhTYS̀	YRSOTOXSXi	QT	ORVhe_TURVOXi	YR	cU]QT	Qc	SNO	PQRSTUVSQTi	lh_VQRSTUVSQTXi	XhbbZYOTXi	QT	QSNOT	bOTXQRX	QT	ORSYSYOX	SNUS	bTQ]ŶÔ	ZU_QTi	eUSOTYUZX	UR̂	OmhYbeORS	TOZUSYRk	SQ	SNO	[QT\gI	JKn	opqrstsuvrpw	txq	yvz{p|rI	JKnK}	[NOTO	SNOTO	YX	QRZ̀	QRO	PQRSTUVSQTi	SNO	PQRXSThVSYQR	~URUkOT	WYZZi	WYSNYR	XO]OR	̂ÙX	UcSOT	SNO	PQRXSThVSYQR	~URUkOTjX	TOVOYbS	Qc	SNO	PQRSTUVSQTjX	abbZYVUSYQR	cQT	dÙeORSi	TO]YOW	SNO	abbZYVUSYQRi	VOTSYc̀	SNO	UeQhRS	SNO	PQRXSThVSYQR	~URUkOT	̂OSOTeYROX	YX	̂hO	SNO	PQRSTUVSQTi	UR̂	cQTWUT̂	SNO	PQRSTUVSQTjX	abbZYVUSYQR	UR̂	POTSYcYVUSO	cQT	dÙeORS	SQ	SNO	aTVNYSOVSg	[YSNYR	XO]OR	̂ÙX	UcSOT	SNO	aTVNYSOVS	TOVOY]OX	SNO	PQRSTUVSQTjX	abbZYVUSYQR	cQT	dÙeORS	cTQe	SNO	PQRXSThVSYQR	~URUkOTi	SNO	aTVNYSOVS	WYZZ	OYSNOT	���	YXXhO	SQ	SNO	fWROT	U	POTSYcYVUSO	cQT	dÙeORSi	YR	SNO	chZZ	UeQhRS	Qc	SNO	abbZYVUSYQR	cQT	dÙeORSi	WYSN	U	VQb̀	SQ	SNO	PQRXSThVSYQR	~URUkOT�	QT	���	YXXhO	SQ	SNO	fWROT	U	POTSYcYVUSO	cQT	dÙeORS	cQT	XhVN	UeQhRS	UX	SNO	aTVNYSOVS	̂OSOTeYROX	YX	bTQbOTZ̀	̂hOi	UR̂	RQSYc̀	SNO	PQRXSThVSYQR	~URUkOT	UR̂	fWROT	Qc	SNO	aTVNYSOVSjX	TOUXQRX	cQT	WYSNNQẐYRk	VOTSYcYVUSYQR	YR	bUTS	UX	bTQ]ŶÔ	YR	lOVSYQR	�g�g��	QT	���	WYSNNQẐ	VOTSYcYVUSYQR	Qc	SNO	ORSYTO	abbZYVUSYQR	cQT	dÙeORSi	UR̂	RQSYc̀	SNO	PQRXSThVSYQR	~URUkOT	UR̂	fWROT	Qc	SNO	aTVNYSOVSjX	TOUXQR	cQT	WYSNNQẐYRk	VOTSYcYVUSYQR	YR	WNQZO	UX	bTQ]ŶÔ	YR	lOVSYQR	�g�g�g	MNO	PQRXSThVSYQR	~URUkOT	WYZZ	bTQebSZ̀	cQTWUT̂	SQ	SNO	PQRSTUVSQT	SNO	aTVNYSOVSjX	RQSYVO	Qc	WYSNNQẐYRk	VOTSYcYVUSYQRgI	JKnK�	[NOTO	SNOTO	YX	eQTO	SNUR	QRO	PQRSTUVSQT	bOTcQTeYRk	bQTSYQRX	Qc	SNO	dTQ�OVSi	SNO	PQRXSThVSYQR	~URUkOT	WYZZi	WYSNYR	XO]OR	̂ÙX	UcSOT	SNO	PQRXSThVSYQR	~URUkOT	TOVOY]OX	UZZ	Qc	SNO	PQRSTUVSQTXj	abbZYVUSYQRX	cQT	dÙeORS�	���	TO]YOW	SNO	abbZYVUSYQRX	UR̂	VOTSYc̀	SNO	UeQhRS	SNO	PQRXSThVSYQR	~URUkOT	̂OSOTeYROX	YX	̂hO	OUVN	Qc	SNO	PQRSTUVSQTX�	���	bTObUTO	U	lheeUT̀	Qc	PQRSTUVSQTXj	abbZYVUSYQRX	cQT	dÙeORS	_̀	VQe_YRYRk	YRcQTeUSYQR	cTQe	OUVN	PQRSTUVSQTjX	UbbZYVUSYQR	WYSN	YRcQTeUSYQR	cTQe	XYeYZUT	UbbZYVUSYQRX	cQT	bTQkTOXX	bÙeORSX	cTQe	SNO	QSNOT	PQRSTUVSQTX�	���	bTObUTO	U	dTQ�OVS	abbZYVUSYQR	UR̂	POTSYcYVUSO	cQT	dÙeORS�	���	VOTSYc̀	SNO	UeQhRS	SNO	PQRXSThVSYQR	~URUkOT	̂OSOTeYROX	YX	̂hO	UZZ	PQRSTUVSQTX�	UR̂	���	cQTWUT̂	SNO	lheeUT̀	Qc	PQRSTUVSQTXj	abbZYVUSYQRX	cQT	dÙeORS	UR̂	dTQ�OVS	abbZYVUSYQR	UR̂	POTSYcYVUSO	cQT	dÙeORS	SQ	SNO	aTVNYSOVSgI	JKnK�K}	[YSNYR	XO]OR	̂ÙX	UcSOT	SNO	aTVNYSOVS	TOVOY]OX	SNO	dTQ�OVS	abbZYVUSYQR	UR̂	dTQ�OVS	POTSYcYVUSO	cQT	dÙeORS	UR̂	SNO	lheeUT̀	Qc	PQRSTUVSQTXj	abbZYVUSYQRX	cQT	dÙeORS	cTQe	SNO	PQRXSThVSYQR	~URUkOTi	SNO	aTVNYSOVS	WYZZ	OYSNOT	���	YXXhO	SQ	SNO	fWROT	U	dTQ�OVS	POTSYcYVUSO	cQT	dÙeORSi	WYSN	U	VQb̀	SQ	SNO	PQRXSThVSYQR	~URUkOT�	QT	���	YXXhO	SQ	SNO	fWROT	U	dTQ�OVS	POTSYcYVUSO	cQT	dÙeORS	cQT	XhVN	UeQhRS	UX	SNO	aTVNYSOVS	̂OSOTeYROX	YX	bTQbOTZ̀	̂hOi	UR̂	RQSYc̀	SNO	PQRXSThVSYQR	~URUkOT	UR̂	fWROT	Qc	SNO	aTVNYSOVSjX	TOUXQRX	cQT	WYSNNQẐYRk	VOTSYcYVUSYQR	YR	bUTS	UX	bTQ]ŶÔ	YR	lOVSYQR	�g�g��	QT	���	WYSNNQẐ	VOTSYcYVUSYQR	Qc	SNO	ORSYTO	dTQ�OVS	abbZYVUSYQR	cQT	dÙeORSi	UR̂	RQSYc̀	SNO	PQRXSThVSYQR	~URUkOT	UR̂	fWROT	Qc	SNO	aTVNYSOVSjX	TOUXQR	cQT	WYSNNQẐYRk	VOTSYcYVUSYQR	YR	WNQZO	UX	bTQ]ŶÔ	YR	lOVSYQR	�g�g�g	MNO	PQRXSThVSYQR	~URUkOT	WYZZ	bTQebSZ̀	cQTWUT̂	SNO	aTVNYSOVSjX	RQSYVO	Qc	WYSNNQẐYRk	VOTSYcYVUSYQR	SQ	SNO	PQRSTUVSQTXgI	JKnKL	MNO	PQRXSThVSYQR	~URUkOTjX	VOTSYcYVUSYQR	Qc	UR	abbZYVUSYQR	cQT	dÙeORS	QTi	YR	SNO	VUXO	Qc	eQTO	SNUR	QRO	PQRSTUVSQTi	U	dTQ�OVS	abbZYVUSYQR	UR̂	POTSYcYVUSO	cQT	dÙeORSi	XNUZZ	_O	_UXÔ	hbQR	SNO	PQRXSThVSYQR	~URUkOTjX	O]UZhUSYQR	Qc	SNO	[QT\	UR̂	SNO	̂USU	YR	SNO	abbZYVUSYQR	QT	abbZYVUSYQRX	cQT	dÙeORSg	MNO	PQRXSThVSYQR	~URUkOTjX	VOTSYcYVUSYQR	WYZZ	VQRXSYShSO	U	TObTOXORSUSYQR	SNUSi	SQ	SNO	_OXS	Qc	SNO	PQRXSThVSYQR	~URUkOTjX	\RQWZÔkOi	YRcQTeUSYQRi	UR̂	_OZYOci	SNO	[QT\	NUX	bTQkTOXXÔ	SQ	SNO	bQYRS	YR̂YVUSÔi	SNO	mhUZYS̀	Qc	SNO	[QT\	YX	YR	UVVQT̂URVO	WYSN	SNO	PQRSTUVS	�QVheORSXi	UR̂	SNUS	SNO	PQRSTUVSQT	YXi	QT	PQRSTUVSQTX	UTOi	ORSYSZÔ	SQ	bÙeORS	YR	SNO	UeQhRS	VOTSYcYÔgI	JKnKn	MNO	aTVNYSOVSjX	YXXhURVO	Qc	U	POTSYcYVUSO	cQT	dÙeORS	QTi	YR	SNO	VUXO	Qc	eQTO	SNUR	QRO	PQRSTUVSQTi	dTQ�OVS	abbZYVUSYQR	UR̂	POTSYcYVUSO	cQT	dÙeORSi	XNUZZ	_O	_UXÔ	hbQR	SNO	aTVNYSOVSjX	O]UZhUSYQR	Qc	SNO	[QT\i	SNO	TOVQeeOR̂USYQR	Qc	SNO	PQRXSThVSYQR	~URUkOTi	UR̂	̂USU	YR	SNO	abbZYVUSYQR	cQT	dÙeORS	QT	dTQ�OVS	abbZYVUSYQR	cQT	dÙeORSg	MNO	aTVNYSOVSjX	VOTSYcYVUSYQR	WYZZ	VQRXSYShSO	U	TObTOXORSUSYQR	SNUSi	SQ	SNO	_OXS	Qc	SNO	aTVNYSOVSjX	\RQWZÔkOi	YRcQTeUSYQRi	UR̂	_OZYOci	SNO	[QT\	NUX	bTQkTOXXÔ	SQ	SNO	bQYRS	YR̂YVUSÔi	SNO	mhUZYS̀	Qc	SNO	[QT\	YX	YR	UVVQT̂URVO	WYSN	SNO	PQRSTUVS	�QVheORSXi	UR̂	SNUS	SNO	PQRSTUVSQT	YXi	QT	PQRSTUVSQTX	UTOi	ORSYSZÔ	SQ	bÙeORS	YR	SNO	UeQhRS	VOTSYcYÔgI	JKnK�	MNO	TObTOXORSUSYQRX	eÛO	bhTXhURS	SQ	lOVSYQRX	�g�g�	UR̂	�g�g�	UTO	Xh_�OVS	SQ	UR	O]UZhUSYQR	Qc	SNO	[QT\	cQT	VQRcQTeURVO	WYSN	SNO	PQRSTUVS	�QVheORSX	hbQR	lh_XSURSYUZ	PQebZOSYQRi	SQ	TOXhZSX	Qc	Xh_XOmhORS	SOXSX	UR̂	YRXbOVSYQRXi	SQ	VQTTOVSYQR	Qc	eYRQT	̂O]YUSYQRX	cTQe	SNO	PQRSTUVS	�QVheORSX	bTYQT	SQ	VQebZOSYQRi	UR̂	SQ	XbOVYcYV	mhUZYcYVUSYQRX	O�bTOXXÔ	_̀	SNO	PQRXSThVSYQR	~URUkOT	QT	aTVNYSOVSg
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I	JKLKM	NOP	QRRSTUVP	WX	T	YPZ[QXQVT[P	XWZ	\T]̂ PU[	WZ	T	\ZW_PV[	YPZ[QXQVT[P	XWZ	\T]̂ PU[	̀Qaa	UW[	bP	T	ZPcZPRPU[T[QWU	[OT[	[OP	YWUR[ZSV[QWU	dTUTePZ	WZ	fZVOQ[PV[	OTR	ghi	̂TjP	PkOTSR[QlP	WZ	VWU[QUSWSR	WUmRQ[P	QURcPV[QWUR	[W	VOPVn	[OP	oSTaQ[]	WZ	oSTU[Q[]	WX	[OP	pWZnq	gri	ZPlQP̀Pj	VWUR[ZSV[QWU	̂PTURs	̂P[OWjRs	[PVOUQoSPRs	RPoSPUVPRs	WZ	cZWVPjSZPRq	gti	ZPlQP̀Pj	VWcQPR	WX	ZPoSQRQ[QWUR	ZPVPQlPj	XZŴ 	uSbVWU[ZTV[WZR	TUj	RSccaQPZR	TUj	W[OPZ	jT[T	ZPoSPR[Pj	b]	[OP	v̀ UPZ	[W	RSbR[TU[QT[P	[OP	YWU[ZTV[WZwR	ZQeO[	[W	cT]̂ PU[q	WZ	gxi	̂TjP	PkT̂QUT[QWU	[W	TRVPZ[TQU	OẀ	WZ	XWZ	̀OT[	cSZcWRP	[OP	YWU[ZTV[WZ	OTR	SRPj	̂WUP]	cZPlQWSRa]	cTQj	WU	TVVWSU[	WX	[OP	YWU[ZTV[	uŜ yI	JKz	{|}~�~���	��	�~������	�|��~�~}��~��I	JKzK�	NOP	YWUR[ZSV[QWU	dTUTePZ	WZ	fZVOQ[PV[	̂T]	̀Q[OOWaj	T	YPZ[QXQVT[P	XWZ	\T]̂ PU[	WZ	\ZW_PV[	YPZ[QXQVT[P	XWZ	\T]̂ PU[	QU	̀OWaP	WZ	QU	cTZ[s	[W	[OP	Pk[PU[	ZPTRWUTba]	UPVPRRTZ]	[W	cZW[PV[	[OP	v̀ UPZs	QX	QU	[OP	YWUR[ZSV[QWU	dTUTePZwR	WZ	fZVOQ[PV[wR	WcQUQWU	[OP	ZPcZPRPU[T[QWUR	[W	[OP	v̀ UPZ	ZPoSQZPj	b]	uPV[QWU	�yxyt	TUj	�yxyx	VTUUW[	bP	̂TjPy	�X	[OP	YWUR[ZSV[QWU	dTUTePZ	WZ	fZVOQ[PV[	QR	SUTbaP	[W	VPZ[QX]	cT]̂ PU[	QU	[OP	T̂WSU[	WX	[OP	fccaQVT[QWUs	[OP	YWUR[ZSV[QWU	dTUTePZ	̀Qaa	UW[QX]	[OP	YWU[ZTV[WZ	TUj	v̀ UPZ	TR	cZWlQjPj	QU	uPV[QWU	�yxyh	TUj	�yxyry	�X	[OP	YWU[ZTV[WZs	YWUR[ZSV[QWU	dTUTePZ	TUj	fZVOQ[PV[	VTUUW[	TeZPP	WU	T	ZPlQRPj	T̂WSU[s	[OP	fZVOQ[PV[	̀Qaa	cZŴ c[a]	QRRSP	T	YPZ[QXQVT[P	XWZ	\T]̂ PU[	WZ	T	\ZW_PV[	YPZ[QXQVT[P	XWZ	\T]̂ PU[	XWZ	[OP	T̂WSU[	XWZ	̀OQVO	[OP	fZVOQ[PV[	QR	TbaP	[W	̂TnP	RSVO	ZPcZPRPU[T[QWUR	[W	[OP	v̀ UPZy	NOP	YWUR[ZSV[QWU	dTUTePZ	WZ	fZVOQ[PV[	̂T]	TaRW	̀Q[OOWaj	T	YPZ[QXQVT[P	XWZ	\T]̂ PU[	WZs	bPVTSRP	WX	RSbRPoSPU[a]	jQRVWlPZPj	PlQjPUVPs	̂T]	USaaQX]	[OP	̀OWaP	WZ	T	cTZ[	WX	T	YPZ[QXQVT[P	XWZ	\T]̂ PU[	WZ	\ZW_PV[	YPZ[QXQVT[P	XWZ	\T]̂ PU[	cZPlQWSRa]	QRRSPjs	[W	RSVO	Pk[PU[	TR	̂T]	bP	UPVPRRTZ]	QU	[OP	YWUR[ZSV[QWU	dTUTePZwR	WZ	fZVOQ[PV[wR	WcQUQWU	[W	cZW[PV[	[OP	v̀ UPZ	XZŴ 	aWRR	XWZ	̀OQVO	[OP	YWU[ZTV[WZ	QR	ZPRcWURQbaPs	QUVaSjQUe	aWRR	ZPRSa[QUe	XZŴ 	[OP	TV[R	TUj	Ŵ QRRQWUR	jPRVZQbPj	QU	uPV[QWU	tytyr	bPVTSRP	WXK� jPXPV[QlP	pWZn	UW[	ZP̂PjQPjqK� [OQZj	cTZ[]	VaTQ̂R	XQaPj	WZ	ZPTRWUTbaP	PlQjPUVP	QUjQVT[QUe	cZWbTbaP	XQaQUe	WX	RSVO	VaTQ̂Rs	SUaPRR	RPVSZQ[]	TVVPc[TbaP	[W	[OP	v̀ UPZ	QR	cZWlQjPj	b]	[OP	YWU[ZTV[WZqK� XTQaSZP	WX	[OP	YWU[ZTV[WZ	[W	̂TnP	cT]̂ PU[R	cZWcPZa]	[W	uSbVWU[ZTV[WZR	WZ	RSccaQPZR	XWZ	aTbWZs	̂T[PZQTaR	WZ	PoSQĉ PU[qKL ZPTRWUTbaP	PlQjPUVP	[OT[	[OP	pWZn	VTUUW[	bP	VŴ caP[Pj	XWZ	[OP	SUcTQj	bTaTUVP	WX	[OP	YWU[ZTV[	uŜ qKz jT̂TeP	[W	[OP	v̀ UPZ	WZ	T	uPcTZT[P	YWU[ZTV[WZ	WZ	W[OPZ	YWU[ZTV[WZqKM ZPTRWUTbaP	PlQjPUVP	[OT[	[OP	pWZn	̀Qaa	UW[	bP	VŴ caP[Pj	̀Q[OQU	[OP	YWU[ZTV[	NQ̂Ps	TUj	[OT[	[OP	SUcTQj	bTaTUVP	̀WSaj	UW[	bP	TjPoST[P	[W	VWlPZ	TV[STa	WZ	aQoSQjT[Pj	jT̂TePR	XWZ	[OP	TU[QVQcT[Pj	jPaT]q	K� ZPcPT[Pj	XTQaSZP	[W	VTZZ]	WS[	[OP	pWZn	QU	TVVWZjTUVP	̀Q[O	[OP	YWU[ZTV[	�WVŜ PU[Rq	WZK�							XTQaSZP	WX	YWU[ZTV[WZ	[W	cZWlQjP	PkPVS[Pj	RSccaP̂PU[TZ]	bQj	XWẐRs	cPZXWẐTUVP	TUj	cT]̂ PU[	bWUjR	WZ	T	VSZZPU[	YPZ[QXQVT[P	WX	�URSZTUVPyI	JKzK�	pOPU	PQ[OPZ	cTZ[]	jQRcS[PR	[OP	fZVOQ[PV[wR	jPVQRQWU	ZPeTZjQUe	T	YPZ[QXQVT[P	XWZ	\T]̂ PU[	SUjPZ	uPV[QWU	�y�yhs	QU	ÒWaP	WZ	QU	cTZ[s	[OT[	cTZ[]	̂T]	RSb̂ Q[	T	YaTQ̂	QU	TVVWZjTUVP	̀Q[O	fZ[QVaP	h�yI	JKzK�	pOPU	[OP	ZPTRWUR	XWZ	̀Q[OOWajQUe	VPZ[QXQVT[QWU	TZP	ZP̂WlPjs	VPZ[QXQVT[QWU	̀Qaa	bP	̂TjP	XWZ	T̂WSU[R	cZPlQWSRa]	Q̀[OOPajyI	JKzKL	�X	[OP	fZVOQ[PV[	WZ	YWUR[ZSV[QWU	dTUTePZ	̀Q[OOWajR	VPZ[QXQVT[QWU	XWZ	cT]̂ PU[	SUjPZ	uPV[QWU	�y�yhs	[OP	v̀ UPZ	T̂]s	T[	Q[R	RWaP	Wc[QWUs	QRRSP	_WQU[	VOPVnR	[W	[OP	YWU[ZTV[WZ	TUj	[W	TU]	uSbVWU[ZTV[WZ	WZ	RSccaQPZ	[W	̀OŴ 	[OP	YWU[ZTV[WZ	XTQaPj	[W	̂TnP	cT]̂ PU[	XWZ	pWZn	cZWcPZa]	cPZXWẐPj	WZ	̂T[PZQTa	WZ	PoSQĉ PU[	RSQ[Tba]	jPaQlPZPjy	�X	[OP	v̀ UPZ	̂TnPR	cT]̂ PU[R	b]	_WQU[	VOPVns	[OP	v̀ UPZ	ROTaa	UW[QX]	[OP	fZVOQ[PV[	TUj	[OP	YWUR[ZSV[QWU	dTUTePZs	TUj	bW[O	Q̀aa	ZPXaPV[	RSVO	cT]̂ PU[	WU	[OP	UPk[	YPZ[QXQVT[P	XWZ	\T]̂ PU[yI	JKM	�����|��	����|���I	JKMK�	fX[PZ	[OP	fZVOQ[PV[	OTR	QRRSPj	T	YPZ[QXQVT[P	XWZ	\T]̂ PU[	WZ	\ZW_PV[	YPZ[QXQVT[P	XWZ	\T]̂ PU[s	[OP	v̀ UPZ	ROTaa	T̂nP	cT]̂ PU[	QU	[OP	̂TUUPZ	TUj	̀Q[OQU	[OP	[Q̂P	cZWlQjPj	QU	[OP	YWU[ZTV[	�WVŜ PU[Rs	TUj	ROTaa	RW	UW[QX]	[OP	YWUR[ZSV[QWU	dTUTePZ	TUj	fZVOQ[PV[yI	JKMK�	NOP	YWU[ZTV[WZ	ROTaa	cT]	PTVO	uSbVWU[ZTV[WZs	UW	aT[PZ	[OTU	RPlPU	jT]R	TX[PZ	ZPVPQc[	WX	cT]̂ PU[	XZŴ 	[OP	v̀ UPZs	[OP	T̂WSU[	[W	̀OQVO	[OP	uSbVWU[ZTV[WZ	QR	PU[Q[aPjs	ZPXaPV[QUe	cPZVPU[TePR	TV[STaa]	ZP[TQUPj	XZŴ 	cT]̂ PU[R	[W	[OP	YWU[ZTV[WZ	WU	TVVWSU[	WX	[OP	uSbVWU[ZTV[WZwR	cWZ[QWU	WX	[OP	pWZny	NOP	YWU[ZTV[WZ	ROTaas	b]	TccZWcZQT[P	TeZPP̂PU[	Q̀[O	PTVO	uSbVWU[ZTV[WZs	ZPoSQZP	PTVO	uSbVWU[ZTV[WZ	[W	̂TnP	cT]̂ PU[R	[W	uSbmRSbVWU[ZTV[WZR	QU	T	RQ̂QaTZ	̂TUUPZy
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I	JKLKM	NOP	QRSTUVWXUYRS	Z[S[\PV	]Ŷ̂_	RS	VP̀WPTU_	aWVSYTO	UR	[	bWcXRSUV[XURV_	Ya	dV[XUYX[ĉP_	YSaRVe[UYRS	VP\[VfYS\	dPVXPSU[\PT	Ra	XRed̂PUYRS	RV	[eRWSUT	[dd̂YPf	aRV	cg	UOP	QRSUV[XURV	[Sf	[XUYRS	U[hPS	UOPVPRS	cg	UOP	i]SPV_	QRSTUVWXUYRS	Z[S[\PV	[Sf	jVXOYUPXU	RS	[XXRWSU	Ra	dRVUYRST	Ra	UOP	kRVh	fRSP	cg	TWXO	bWcXRSUV[XURVlI	JKLKm	NOP	i]SPV	O[T	UOP	VY\OU	UR	VP̀WPTU	]VYUUPS	PnYfPSXP	aVRe	UOP	QRSUV[XURV	UO[U	UOP	QRSUV[XURV	O[T	dVRdPV̂g	d[Yf	bWcXRSUV[XURVT	[Sf	TWdd̂YPVT	[eRWSUT	d[Yf	cg	UOP	i]SPV	UR	UOP	QRSUV[XURV	aRV	TWcXRSUV[XUPf	kRVhl	oa	UOP	QRSUV[XURV	a[ŶT	UR	aWVSYTO	TWXO	PnYfPSXP	]YUOYS	TPnPS	f[gT_	UOP	i]SPV	TO[̂̂	O[nP	UOP	VY\OU	UR	XRSU[XU	bWcXRSUV[XURVT	[Sf	TWdd̂YPVT	UR	[TXPVU[YS	]OPUOPV	UOPg	O[nP	cPPS	dVRdPV̂g	d[Yfl	pPYUOPV	UOP	i]SPV_	QRSTUVWXUYRS	Z[S[\PV	SRV	jVXOYUPXU	TO[̂̂	O[nP	[S	RĉY\[UYRS	UR	d[g_	RV	UR	TPP	UR	UOP	d[gePSU	Ra	eRSPg	UR_	[	bWcXRSUV[XURV	RV	TWdd̂YPV_	PqXPdU	[T	e[g	RUOPV]YTP	cP	VP̀WYVPf	cg	̂[]lI	JKLKr	NOP	QRSUV[XURVsT	d[gePSUT	UR	TWdd̂YPVT	TO[̂̂	cP	UVP[UPf	YS	[	e[SSPV	TYeŶ[V	UR	UO[U	dVRnYfPf	YS	bPXUYRST	tlulv_	tlulw	[Sf	tlulxlI	JKLKL	j	QPVUYaYX[UP	aRV	y[gePSU_	[	dVR\VPTT	d[gePSU_	RV	d[VUY[̂	RV	PSUYVP	WTP	RV	RXXWd[SXg	Ra	UOP	yVRzPXU	cg	UOP	i]SPV	TO[̂̂	SRU	XRSTUYUWUP	[XXPdU[SXP	Ra	kRVh	SRU	YS	[XXRVf[SXP	]YUO	UOP	QRSUV[XU	{RXWePSUTlI	JKLK|	}ŜPTT	UOP	QRSUV[XURV	dVRnYfPT	UOP	i]SPV	]YUO	[	d[gePSU	cRSf	YS	UOP	aŴ̂	dPS[̂	TWe	Ra	UOP	QRSUV[XU	bWe_	d[gePSUT	VPXPYnPf	cg	UOP	QRSUV[XURV	aRV	kRVh	dVRdPV̂g	dPVaRVePf	cg	bWcXRSUV[XURVT	RV	dVRnYfPf	cg	TWdd̂YPVT	TO[̂̂	cP	OP̂f	cg	UOP	QRSUV[XURV	aRV	UORTP	bWcXRSUV[XURVT	RV	TWdd̂YPVT	]OR	dPVaRVePf	kRVh	RV	aWVSYTOPf	e[UPVY[̂T_	RV	cRUO_	WSfPV	XRSUV[XU	]YUO	UOP	QRSUV[XURV	aRV	]OYXO	d[gePSU	][T	e[fP	cg	UOP	i]SPVl	pRUOYS\	XRSU[YSPf	OPVPYS	TO[̂̂	VP̀WYVP	eRSPg	UR	cP	d̂[XPf	YS	[	TPd[V[UP	[XXRWSU	[Sf	SRU	XReeYS\̂Pf	]YUO	eRSPg	Ra	UOP	QRSUV[XURV_	XVP[UP	[Sg	aYfWXY[Vg	Ŷ[cŶYUg	RV	URVU	̂Y[cŶYUg	RS	UOP	d[VU	Ra	UOP	QRSUV[XURV	aRV	cVP[XO	Ra	UVWTU_	RV	PSUYÛP	[Sg	dPVTRS	RV	PSUYUg	UR	[S	[][Vf	Ra	dWSYUYnP	f[e[\PT	[\[YSTU	UOP	QRSUV[XURV	aRV	cVP[XO	Ra	UOP	VP̀WYVPePSUT	Ra	UOYT	dVRnYTYRSlI	JKLK~	yVRnYfPf	UOP	i]SPV	O[T	aŴaŶ̂Pf	YUT	d[gePSU	RĉY\[UYRST	WSfPV	UOP	QRSUV[XU	{RXWePSUT_	UOP	QRSUV[XURV	TO[̂̂	fPaPSf	[Sf	YSfPeSYag	UOP	i]SPV	aVRe	[̂̂	̂RTT_	̂Y[cŶYUg_	f[e[\P	RV	PqdPSTP_	YSX̂WfYS\	VP[TRS[ĉP	[UURVSPgsT	aPPT	[Sf	ŶUY\[UYRS	PqdPSTPT_	[VYTYS\	RWU	Ra	[Sg	̂YPS	X̂[Ye	RV	RUOPV	X̂[Ye	aRV	d[gePSU	cg	[Sg	bWcXRSUV[XURV	RV	TWdd̂YPV	Ra	[Sg	UYPVl	}dRS	VPXPYdU	Ra	SRUYXP	Ra	[	̂YPS	X̂[Ye	RV	RUOPV	X̂[Ye	aRV	d[gePSU_	UOP	i]SPV	TO[̂̂	SRUYag	UOP	QRSUV[XURVl	oa	[ddVRnPf	cg	UOP	[dd̂YX[ĉP	XRWVU_	]OPS	VP̀WYVPf_	UOP	QRSUV[XURV	e[g	TWcTUYUWUP	[	TWVPUg	cRSf	aRV	UOP	dVRdPVUg	[\[YSTU	]OYXO	UOP	̂YPS	RV	RUOPV	X̂[Ye	aRV	d[gePSU	O[T	cPPS	[TTPVUPflI	JK|	�������������	�������KI	JK~	�����������	����������I	JK~K�	bWcTU[SUY[̂	QRed̂PUYRS	YT	UOP	TU[\P	YS	UOP	dVR\VPTT	Ra	UOP	kRVh	]OPS	UOP	kRVh	RV	fPTY\S[UPf	dRVUYRS	UOPVPRa	YT	TWaaYXYPSÛg	XRed̂PUP	YS	[XXRVf[SXP	]YUO	UOP	QRSUV[XU	{RXWePSUT	TR	UOP	i]SPV	X[S	RXXWdg	RV	WUŶY�P	UOP	kRVh	aRV	YUT	YSUPSfPf	WTPl�	�������	pR	̂[UPV	UO[S	�x	f[gT	dVYRV	UR	UOP	QRSUV[XU�TXOPfŴPf	f[UP	Ra	bWcTU[SUY[̂	QRed̂PUYRS_	UOP	QRSUV[XURV	TO[̂̂YTTWP	[	̂PUUPV	UR	UOP	jVXOYUPXU	[Sf	QRSTUVWXUYRS	Z[S[\PV	XRSaYVeYS\	UOPYV	]RVh	YT	RS	TXOPfŴP	aRV	bWcTU[SUY[̂QRed̂PUYRS	cg	UOP	XRSUV[XU	TdPXYaYPf	f[UPl	pR	̂[UPV	UO[S	TPnPS	f[gT	[aUPV	QRSUV[XU�TXOPfŴPf	f[UP	Ra	bWcTU[SUY[̂QRed̂PUYRS	�YSX̂WfYS\	[WUORVY�Pf	[fzWTUePSUT�_	UOP	jVXOYUPXU	]Ŷ̂	e[hP	[S	YSTdPXUYRS	UR	fPUPVeYSP	]OPUOPV	UOPkRVh	RV	fPTY\S[UPf	dRVUYRS	UOPVPRa	YT	TWcTU[SUY[̂̂g	XRed̂PUPl	jcTPSU	UOP	XRSUV[XURV	̂PUUPV	XRSaYVeYS\	VP[fYSPTT	Ra]RVh_	UOP	jVXOYUPXU	e[g	P̂PXU	UR	dRTUdRSP	UOP	TWcTU[SUY[̂	XRed̂PUYRS	YSTdPXUYRSl	oa	UOP	jVXOYUPXUsT	YSTdPXUYRSfYTX̂RTPT	[Sg	YUPe	]OYXO	YT	SRU	TWaaYXYPSÛg	XRed̂PUP	YS	[XXRVf[SXP	]YUO	UOP	QRSUV[XU	{RXWePSUT	TR	UO[U	UOP	i]SPVX[S	RXXWdg	RV	WUŶY�P	UOP	kRVh	RV	fPTY\S[UPf	dRVUYRS	UOPVPRa	aRV	YUT	YSUPSfPf	WTP_	UOP	QRSUV[XURV	TO[̂̂_	cPaRVPYTTW[SXP	Ra	QPVUYaYX[UP	Ra	bWcTU[SUY[̂	QRed̂PUYRS_	XRed̂PUP	RV	XRVVPXU	TWXO	YUPe	WdRS	SRUYaYX[UYRS	cg	UOP	jVXOYUPXUloS	TWXO	X[TP_	UOP	QRSUV[XURV	TO[̂̂	UOPS	TWceYU	[	VP̀WPTU	aRV	[SRUOPV	YSTdPXUYRS	cg	UOP	jVXOYUPXU	UR	fPUPVeYSP	UOP[XUW[̂	f[UP	Ra	bWcTU[SUY[̂	QRed̂PUYRSl�	�������	NOP	jVXOYUPXU	]Ŷ̂	dPVaRVe	SR	eRVP	UO[S	RSP	YSTdPXUYRS	UR	fPUPVeYSP	]OPUOPV	UOP	kRVh	RV	[	fPTY\S[UPfdRVUYRS	UOPVPRa	O[T	[UU[YSPf	bWcTU[SUY[̂	QRed̂PUYRS	YS	[XXRVf[SXP	]YUO	UOP	QRSUV[XU	{RXWePSUTl	NOP	i]SPV	TO[̂̂	cP	PSUYÛPf	UR	VPYecWVTPePSU	aVRe	UOP	QRSUV[XURV	aRV	[eRWSUT	d[Yf	UR	UOP	jVXOYUPXU	aRV	[Sg	[ffYUYRS[̂	YSTdPXUYRSTlI	JK~K�	kOPS	UOP	QRSUV[XURV	XRSTYfPVT	UO[U	UOP	kRVh_	RV	[	dRVUYRS	UOPVPRa	]OYXO	UOP	i]SPV	[\VPPT	UR	[XXPdU	TPd[V[UP̂g_	YT	TWcTU[SUY[̂̂g	XRed̂PUP_	UOP	QRSUV[XURV	TO[̂̂	SRUYag	UOP	QRSTUVWXUYRS	Z[S[\PV_	[Sf	UOP	QRSUV[XURV	[Sf	
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IJKLMNOPMQJK	RSKSTUN	LVSWW	XJQKMWY	ZNUZSNU	SK[	LO\]QM	MJ	MVU	̂NPVQMUPM	S	PJ]ZNUVUKLQ_U	WQLM	J̀	QMU]L	MJ	\U	PJ]ZWUMU[	JN	PJNNUPMU[	ZNQJN	MJ	̀QKSW	ZSY]UKMa	bSQWONU	MJ	QKPWO[U	SK	QMU]	JK	LOPV	WQLM	[JUL	KJM	SWMUN	MVU	NULZJKLQ\QWQMY	J̀	MVU	IJKMNSPMJN	MJ	PJ]ZWUMU	SWW	cJNd	QK	SPPJN[SKPU	eQMV	MVU	IJKMNSPM	fJPO]UKMLag	hijik	lZJK	NUPUQZM	J̀	MVU	IJKMNSPMJNmL	ZOKPVWQLMn	MVU	̂NPVQMUPMn	SLLQLMU[	\Y	MVU	IJKLMNOPMQJK	RSKSTUNn	eQWW	]SdU	SK	QKLZUPMQJK	MJ	[UMUN]QKU	eVUMVUN	MVU	cJNd	JN	[ULQTKSMU[	ZJNMQJK	MVUNUJ̀	QL	LO\LMSKMQSWWY	PJ]ZWUMUa	ò	MVU	̂NPVQMUPMmL	QKLZUPMQJK	[QLPWJLUL	SKY	QMU]n	eVUMVUN	JN	KJM	QKPWO[U[	JK	MVU	IJKMNSPMJNmL	ZOKPVWQLMn	eVQPV	QL	KJM	LÒ̀QPQUKMWY	PJ]ZWUMU	QK	SPPJN[SKPU	eQMV	MVU	IJKMNSPM	fJPO]UKML	LJ	MVSM	MVU	peKUN	PSK	JPPOZY	JN	OMQWQqU	MVU	cJNd	JN	[ULQTKSMU[	ZJNMQJK	MVUNUJ̀	̀JN	QML	QKMUK[U[	OLUn	MVU	IJKMNSPMJN	LVSWWn	\ÙJNU	QLLOSKPU	J̀	MVU	IUNMQ̀QPSMU	J̀	rO\LMSKMQSW	IJ]ZWUMQJKn	PJ]ZWUMU	JN	PJNNUPM	LOPV	QMU]	OZJK	KJMQ̀QPSMQJK	\Y	MVU	̂NPVQMUPMa	oK	LOPV	PSLUn	MVU	IJKMNSPMJN	LVSWW	MVUK	LO\]QM	S	NUsOULM	̀JN	SKJMVUN	QKLZUPMQJK	\Y	MVU	̂NPVQMUPMn	SLLQLMU[	\Y	MVU	IJKLMNOPMQJK	RSKSTUNn	MJ	[UMUN]QKU	rO\LMSKMQSW	IJ]ZWUMQJKag	hijit	cVUK	MVU	̂NPVQMUPMn	SLLQLMU[	\Y	MVU	IJKLMNOPMQJK	RSKSTUNn	[UMUN]QKUL	MVSM	MVU	cJNd	J̀	SWW	J̀	MVU	IJKMNSPMJNLn	JN	[ULQTKSMU[	ZJNMQJK	MVUNUJ̀n	QL	LO\LMSKMQSWWY	PJ]ZWUMUn	MVU	IJKLMNOPMQJK	RSKSTUN	eQWW	ZNUZSNUn	SK[	MVU	IJKLMNOPMQJK	RSKSTUN	SK[	̂NPVQMUPM	LVSWW	UuUPOMUn	S	IUNMQ̀QPSMU	J̀	rO\LMSKMQSW	IJ]ZWUMQJK	MVSM	LVSWW	ULMS\WQLV	MVU	[SMU	J̀	rO\LMSKMQSW	IJ]ZWUMQJKv	ULMS\WQLV	NULZJKLQ\QWQMQUL	J̀	MVU	peKUN	SK[	IJKMNSPMJN	̀JN	LUPONQMYn	]SQKMUKSKPUn	VUSMn	OMQWQMQULn	[S]STU	MJ	MVU	cJNd	SK[	QKLONSKPUv	SK[	̀Qu	MVU	MQ]U	eQMVQK	eVQPV	MVU	IJKMNSPMJN	LVSWW	̀QKQLV	SWW	QMU]L	JK	MVU	WQLM	SPPJ]ZSKYQKT	MVU	IUNMQ̀QPSMUa	cSNNSKMQUL	NUsOQNU[	\Y	MVU	IJKMNSPM	fJPO]UKML	LVSWW	PJ]]UKPU	JK	MVU	[SMU	J̀	rO\LMSKMQSW	IJ]ZWUMQJK	J̀	MVU	cJNd	JN	[ULQTKSMU[	ZJNMQJK	MVUNUJ̀	OKWULL	JMVUNeQLU	ZNJ_Q[U[	QK	MVU	IUNMQ̀QPSMU	J̀	rO\LMSKMQSW	IJ]ZWUMQJKag	hijiw	xVU	IUNMQ̀QPSMU	J̀	rO\LMSKMQSW	IJ]ZWUMQJK	LVSWW	\U	LO\]QMMU[	MJ	MVU	peKUN	SK[	IJKMNSPMJN	̀JN	MVUQN	eNQMMUK	SPPUZMSKPU	J̀	NULZJKLQ\QWQMQUL	SLLQTKU[	MJ	MVU]	QK	MVU	IUNMQ̀QPSMUa	lZJK	LOPV	SPPUZMSKPUn	SK[	PJKLUKM	J̀	LONUMY	Q̀	SKYn	MVU	peKUN	LVSWW	]SdU	ZSY]UKM	J̀	NUMSQKSTU	SZZWYQKT	MJ	MVU	cJNd	JN	[ULQTKSMU[	ZJNMQJK	MVUNUJ̀a	rOPV	ZSY]UKM	LVSWW	\U	S[XOLMU[	̀JN	cJNd	MVSM	QL	QKPJ]ZWUMU	JN	KJM	QK	SPPJN[SKPU	eQMV	MVU	NUsOQNU]UKML	J̀	MVU	IJKMNSPM	fJPO]UKMLag	hijiy	oK	MVU	U_UKM	MVU	IJKMNSPMJN	[JUL	KJM	SPVQU_U	̀QKSW	PJ]ZWUMQJK	eQMVQK	LQuMY	z{|}	[SYL	S̀MUN	MVU	[SMU	J̀	rO\LMSKMQSW	IJ]ZWUMQJKn	SWWJeQKT	̀JN	SKY	SZZNJ_U[	UuMUKLQJKL	J̀	MVU	IJKMNSPM	MQ]Un	IJKMNSPMJN	LVSWW	KJM	\U	UKMQMWU[	MJ	SKY	̀ONMVUN	ZSY]UKM	SK[	IJKMNSPMJN	STNUUL	MVSM	LOPV	̀SQWONU	MJ	PJ]ZWUMU	MVU	eJNd	eQMVQK	MVU	MQ]U	LUM	̀JNMV	S\J_U	LVSWW	PJKLMQMOMU	S	eSQ_UN	J̀	SWW	PWSQ]L	\Y	MVU	IJKMNSPMJN	MJ	SKY	]JKUY	MVSM	]SY	\U	[OUa	xVQL	ZNJ_QLQJK	LVSWW	KJM	JZUNSMU	SL	S	eSQ_UN	\Y	MVU	peKUN	J̀	SKY	PWSQ]L	JN	NU]U[QUL	J̀	SKY	KSMONU	STSQKLM	MVU	IJKMNSPMJN	SNQLQKT	JOM	J̀	MVU	IJKMNSPMag	hih	~������	���������	��	���g	hihi�	xVU	peKUN	]SY	JPPOZY	JN	OLU	SKY	PJ]ZWUMU[	JN	ZSNMQSWWY	PJ]ZWUMU[	ZJNMQJK	J̀	MVU	cJNd	SM	SKY	LMSTU	eVUK	LOPV	ZJNMQJK	QL	[ULQTKSMU[	\Y	LUZSNSMU	STNUU]UKM	eQMV	MVU	IJKMNSPMJNn	ZNJ_Q[U[	LOPV	JPPOZSKPY	JN	OLU	QL	PJKLUKMU[	MJ	\Y	MVU	QKLONUN	SK[	SOMVJNQqU[	\Y	ZO\WQP	SOMVJNQMQUL	VS_QKT	XONQL[QPMQJK	J_UN	MVU	�NJXUPMa	rOPV	ZSNMQSW	JPPOZSKPY	JN	OLU	]SY	PJ]]UKPU	eVUMVUN	JN	KJM	MVU	ZJNMQJK	QL	LO\LMSKMQSWWY	PJ]ZWUMUn	ZNJ_Q[U[	MVU	peKUN	SK[	IJKMNSPMJN	VS_U	SPPUZMU[	QK	eNQMQKT	MVU	NULZJKLQ\QWQMQUL	SLLQTKU[	MJ	USPV	J̀	MVU]	̀JN	ZSY]UKMLn	NUMSQKSTU	Q̀	SKYn	LUPONQMYn	]SQKMUKSKPUn	VUSMn	OMQWQMQULn	[S]STU	MJ	MVU	cJNd	SK[	QKLONSKPUn	SK[	VS_U	STNUU[	QK	eNQMQKT	PJKPUNKQKT	MVU	ZUNQJ[	̀JN	PJNNUPMQJK	J̀	MVU	cJNd	SK[	PJ]]UKPU]UKM	J̀	eSNNSKMQUL	NUsOQNU[	\Y	MVU	IJKMNSPM	fJPO]UKMLa	cVUK	MVU	IJKMNSPMJN	PJKLQ[UNL	S	ZJNMQJK	LO\LMSKMQSWWY	PJ]ZWUMUn	MVU	IJKMNSPMJN	SK[	IJKLMNOPMQJK	RSKSTUN	LVSWW	XJQKMWY	ZNUZSNU	SK[	LO\]QM	S	WQLM	MJ	MVU	N̂PVQMUPM	SL	ZNJ_Q[U[	OK[UN	rUPMQJK	�a�a�a	IJKLUKM	J̀	MVU	IJKMNSPMJN	MJ	ZSNMQSW	JPPOZSKPY	JN	OLU	LVSWW	KJM	\U	OKNUSLJKS\WY	eQMVVUW[a	xVU	LMSTU	J̀	MVU	ZNJTNULL	J̀	MVU	cJNd	LVSWW	\U	[UMUN]QKU[	\Y	eNQMMUK	STNUU]UKM	\UMeUUK	MVU	peKUN	SK[	IJKMNSPMJN	JNn	Q̀	KJ	STNUU]UKM	QL	NUSPVU[n	\Y	[UPQLQJK	J̀	MVU	̂NPVQMUPM	S̀MUN	PJKLOWMSMQJK	eQMV	MVU	IJKLMNOPMQJK	RSKSTUNag	hihi�	o]]U[QSMUWY	ZNQJN	MJ	LOPV	ZSNMQSW	JPPOZSKPY	JN	OLUn	MVU	peKUNn	IJKLMNOPMQJK	RSKSTUNn	IJKMNSPMJNn	SK[	N̂PVQMUPM	LVSWW	XJQKMWY	QKLZUPM	MVU	SNUS	MJ	\U	JPPOZQU[	JN	ZJNMQJK	J̀	MVU	cJNd	MJ	\U	OLU[	QK	JN[UN	MJ	[UMUN]QKU	SK[	NUPJN[	MVU	PJK[QMQJK	J̀	MVU	cJNdag	hihik	lKWULL	JMVUNeQLU	STNUU[	OZJKn	ZSNMQSW	JPPOZSKPY	JN	OLU	J̀	S	ZJNMQJK	JN	ZJNMQJKL	J̀	MVU	cJNd	LVSWW	KJM	PJKLMQMOMU	SPPUZMSKPU	J̀	cJNd	KJM	PJ]ZWYQKT	eQMV	MVU	NUsOQNU]UKML	J̀	MVU	IJKMNSPM	fJPO]UKMLag	hi��	�����	����������	���	�����	~������g	hi��i�	lZJK	PJ]ZWUMQJK	J̀	MVU	cJNdn	MVU	IJKMNSPMJN	LVSWW	̀JNeSN[	MJ	MVU	IJKLMNOPMQJK	RSKSTUN	S	KJMQPU	MVSM	MVU	cJNd	QL	NUS[Y	̀JN	̀QKSW	QKLZUPMQJK	SK[	SPPUZMSKPUn	SK[	LVSWW	SWLJ	̀JNeSN[	MJ	MVU	IJKLMNOPMQJK	RSKSTUN	S	̀QKSW	
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IJKLMNOLJMPQ	RSSTUONLUJK	VJM	WNXYZKL[	\SJK	MZOZUSL]	L̂Z	IJKQLM_OLUJK	̀NKNaZM	Q̂NTT	SZMVJMY	NK	UKQSZOLUJK	LJ	OJKVUMY	L̂Z	OJYSTZLUJK	JV	bJMc	JV	L̂Z	IJKLMNOLJM[	d̂Z	IJKQLM_OLUJK	̀NKNaZM	Q̂NTT	YNcZ	MZOJYYZKeNLUJKQ	LJ	L̂Z	RMÔULZOL	f̂ZK	L̂Z	bJMc	JV	NTT	JV	L̂Z	IJKLMNOLJMQ	UQ	MZNeX	VJM	VUKNT	UKQSZOLUJK]	NKe	Q̂NTT	L̂ZK	VJMfNMe	L̂Z	IJKLMNOLJMQP	KJLUOZQ	NKe	RSSTUONLUJK	VJM	WNXYZKL	JM	WMJgZOL	RSSTUONLUJK	VJM	WNXYZKL]	LJ	L̂Z	RMÔULZOL]	f̂J	fUTT	SMJYSLTX	YNcZ	Q_Ô	UKQSZOLUJK[	b ẐK	L̂Z	RMÔULZOL	VUKeQ	L̂Z	bJMc	NOOZSLNhTZ	_KeZM	L̂Z	IJKLMNOL	iJO_YZKLQ	NKe	L̂Z	IJKLMNOL	V_TTX	SZMVJMYZe]	L̂Z	IJKQLM_OLUJK	̀NKNaZM	NKe	RMÔULZOL	fUTT	SMJYSLTX	UQQ_Z	N	VUKNT	IZMLUVUONLZ	VJM	WNXYZKL	JM	WMJgZOL	IZMLUVUONLZ	VJM	WNXYZKL	QLNLUKa	L̂NL	LJ	L̂Z	hZQL	JV	L̂ZUM	cKJfTZeaZ]	UKVJMYNLUJK	NKe	hZTUZV]	NKe	JK	L̂Z	hNQUQ	JV	L̂ZUM	JKjQULZ	kUQULQ	NKe	UKQSZOLUJKQ]	L̂Z	bJMc	̂NQ	hZZK	OJYSTZLZe	UK	NOOJMeNKOZ	fUL̂	L̂Z	IJKLMNOL	iJO_YZKLQ	NKe	L̂NL	L̂Z	ZKLUMZ	hNTNKOZ	VJ_Ke	LJ	hZ	e_Z	L̂Z	IJKLMNOLJM	NKe	KJLZe	UK	L̂Z	VUKNT	IZMLUVUONLZ	UQ	e_Z	NKe	SNXNhTZ[	d̂Z	IJKQLM_OLUJK	`NKNaZMPQ	NKe	RMÔULZOLPQ	VUKNT	IZMLUVUONLZ	VJM	WNXYZKL	JM	WMJgZOL	IZMLUVUONLZ	VJM	WNXYZKL	fUTT	OJKQLUL_LZ	N	V_ML̂ZM	MZSMZQZKLNLUJK	L̂NL	OJKeULUJKQ	TUQLZe	UK	lZOLUJK	m[no[p	NQ	SMZOZeZKL	LJ	L̂Z	IJKLMNOLJMPQ	hZUKa	ZKLULTZe	LJ	VUKNT	SNXYZKL	N̂kZ	hZZK	V_TVUTTZe[q	rstusv	wZUL̂ZM	VUKNT	SNXYZKL	KJM	NKX	MZYNUKUKa	MZLNUKZe	SZMOZKLNaZ	Q̂NTT	hZOJYZ	e_Z	_KLUT	L̂Z	IJKLMNOLJM	Q_hYULQ	LJ	L̂Z	RMÔULZOL	L̂MJ_â	L̂Z	IJKQLM_OLUJK	̀NKNaZM	xny	NK	NVVUeNkUL	L̂NL	SNXMJTTQ]	hUTTQ	VJM	YNLZMUNTQ	NKe	Zz_USYZKL]	NKe	JL̂ZM	UKeZhLZeKZQQ	OJKKZOLZe	fUL̂	L̂Z	bJMc	VJM	f̂UÔ	L̂Z	{fKZM	JM	L̂Z	{fKZMPQ	SMJSZMLX	YUâL	hZ	MZQSJKQUhTZ	JM	ZKO_YhZMZe	xTZQQ	NYJ_KLQ	fUL̂̂ ZTe	hX	{fKZMy	̂NkZ	hZZK	SNUe	JM	JL̂ZMfUQZ	QNLUQVUZe]	xpy	N	OZMLUVUONLZ	ZkUeZKOUKa	L̂NL	UKQ_MNKOZ	MZz_UMZe	hX	L̂Z	IJKLMNOL	iJO_YZKLQ	LJ	MZYNUK	UK	VJMOZ	NVLZM	VUKNT	SNXYZKL	UQ	O_MMZKLTX	UK	ZVVZOL]	x|y	N	fMULLZK	QLNLZYZKL	L̂NL	L̂Z	IJKLMNOLJM	cKJfQ	JV	KJ	MZNQJK	L̂NL	L̂Z	UKQ_MNKOZ	fUTT	KJL	hZ	MZKZfNhTZ	LJ	OJkZM	L̂Z	SZMUJe	MZz_UMZe	hX	L̂Z	IJKLMNOL	iJO_YZKLQ]	x}y	OJKQZKL	JV	Q_MZLX]	UV	NKX]	LJ	VUKNT	SNXYZKL	x~y	eJO_YZKLNLUJK	JV	NKX	QSZOUNT	fNMMNKLUZQ]	Q_Ô	NQ	YNK_VNOL_MZMQP	fNMMNKLUZQ	JM	QSZOUVUO	l_hOJKLMNOLJM	fNMMNKLUZQ]	NKe	x�y]	UV	MZz_UMZe	hX	L̂Z	{fKZM]	JL̂ZM	eNLN	ZQLNhTUQ̂UKa	SNXYZKL	JM	QNLUQVNOLUJK	JV	JhTUaNLUJKQ]	Q_Ô	NQ	MZOZUSLQ	NKe	MZTZNQZQ	NKe	fNUkZMQ	JV	TUZKQ]	OTNUYQ]	QZO_MULX	UKLZMZQLQ]	JM	ZKO_YhMNKOZQ	NMUQUKa	J_L	JV	L̂Z	IJKLMNOL]	LJ	L̂Z	Z�LZKL	NKe	UK	Q_Ô	VJMY	NQ	YNX	hZ	eZQUaKNLZe	hX	L̂Z	{fKZM[	�V	N	l_hOJKLMNOLJM	MZV_QZQ	LJ	V_MKUQ̂	N	MZTZNQZ	JM	fNUkZM	MZz_UMZe	hX	L̂Z	{fKZM]	L̂Z	IJKLMNOLJM	YNX	V_MKUQ̂	N	hJKe	QNLUQVNOLJMX	LJ	L̂Z	{fKZM	LJ	UKeZYKUVX	L̂Z	{fKZM	NaNUKQL	Q_Ô	TUZK]	OTNUY]	QZO_MULX	UKLZMZQL]	JM	ZKO_YhMNKOZ[	�V	N	TUZK]	OTNUY]	QZO_MULX	UKLZMZQL]	JM	ZKO_YhMNKOZ	MZYNUKQ	_KQNLUQVUZe	NVLZM	SNXYZKLQ	NMZ	YNeZ]	L̂Z	IJKLMNOLJM	Q̂NTT	MZV_Ke	LJ	L̂Z	{fKZM	NTT	YJKZX	L̂NL	L̂Z	{fKZM	YNX	hZ	OJYSZTTZe	LJ	SNX	UK	eUQÔNMaUKa	L̂Z	TUZK]	OTNUY]	QZO_MULX	UKLZMZQL]	JM	ZKO_YhMNKOZ]	UKOT_eUKa	NTT	OJQLQ	NKe	MZNQJKNhTZ	NLLJMKZXQP	VZZQ[q	rstus�	�V]	NVLZM	l_hQLNKLUNT	IJYSTZLUJK	JV	L̂Z	bJMc]	VUKNT	OJYSTZLUJK	L̂ZMZJV	UQ	YNLZMUNTTX	eZTNXZe	L̂MJ_â	KJ	VN_TL	JV	L̂Z	IJKLMNOLJM	JM	hX	UQQ_NKOZ	JV	ÎNKaZ	{MeZMQ	NVVZOLUKa	VUKNT	OJYSTZLUJK]	NKe	L̂Z	IJKQLM_OLUJK	̀NKNaZM	NKe	RMÔULZOL	QJ	OJKVUMY]	L̂Z	{fKZM	Q̂NTT]	_SJK	NSSTUONLUJK	hX	L̂Z	IJKLMNOLJM	NKe	OZMLUVUONLUJK	hX	L̂Z	IJKQLM_OLUJK	̀NKNaZM	NKe	RMÔULZOL]	NKe	fUL̂J_L	LZMYUKNLUKa	L̂Z	IJKLMNOL]	YNcZ	SNXYZKL	JV	L̂Z	hNTNKOZ	e_Z	VJM	L̂NL	SJMLUJK	JV	L̂Z	bJMc	V_TTX	OJYSTZLZe]	OJMMZOLZe]	NKe	NOOZSLZe[	�V	L̂Z	MZYNUKUKa	hNTNKOZ	VJM	bJMc	KJL	V_TTX	OJYSTZLZe	JM	OJMMZOLZe	UQ	TZQQ	L̂NK	MZLNUKNaZ	QLUS_TNLZe	UK	L̂Z	IJKLMNOL	iJO_YZKLQ]	NKe	UV	hJKeQ	̂NkZ	hZZK	V_MKUQ̂Ze]	L̂Z	fMULLZK	OJKQZKL	JV	L̂Z	Q_MZLX	LJ	SNXYZKL	JV	L̂Z	hNTNKOZ	e_Z	VJM	L̂NL	SJMLUJK	JV	L̂Z	bJMc	V_TTX	OJYSTZLZe	NKe	NOOZSLZe	Q̂NTT	hZ	Q_hYULLZe	hX	L̂Z	IJKLMNOLJM	LJ	L̂Z	RMÔULZOL	L̂MJ_â	L̂Z	IJKQLM_OLUJK	̀NKNaZM	SMUJM	LJ	OZMLUVUONLUJK	JV	Q_Ô	SNXYZKL[	l_Ô	SNXYZKL	Q̂NTT	hZ	YNeZ	_KeZM	LZMYQ	NKe	OJKeULUJKQ	aJkZMKUKa	VUKNT	SNXYZKL]	Z�OZSL	L̂NL	UL	Q̂NTT	KJL	OJKQLUL_LZ	N	fNUkZM	JV	ITNUYQ[q	rstus�	d̂Z	YNcUKa	JV	VUKNT	SNXYZKL	Q̂NTT	OJKQLUL_LZ	N	fNUkZM	JV	ITNUYQ	hX	L̂Z	{fKZM	Z�OZSL	L̂JQZ	NMUQUKa	VMJYst TUZKQ]	ITNUYQ]	QZO_MULX	UKLZMZQLQ]	JM	ZKO_YhMNKOZQ	NMUQUKa	J_L	JV	L̂Z	IJKLMNOL	NKe	_KQZLLTZe�sv VNUT_MZ	JV	L̂Z	bJMc	LJ	OJYSTX	fUL̂	L̂Z	MZz_UMZYZKLQ	JV	L̂Z	IJKLMNOL	iJO_YZKLQ�s� LZMYQ	JV	QSZOUNT	fNMMNKLUZQ	MZz_UMZe	hX	L̂Z	IJKLMNOL	iJO_YZKLQ�	JMs� N_eULQ	SZMVJMYZe	hX	L̂Z	{fKZM]	UV	SZMYULLZe	hX	L̂Z	IJKLMNOL	iJO_YZKLQ]	NVLZM	VUKNT	SNXYZKL[q	rstus�	ROOZSLNKOZ	JV	VUKNT	SNXYZKL	hX	L̂Z	IJKLMNOLJM]	N	l_hOJKLMNOLJM]	JM	N	Q_SSTUZM]	Q̂NTT	OJKQLUL_LZ	N	fNUkZM	JV	OTNUYQ	hX	L̂NL	SNXZZ	Z�OZSL	L̂JQZ	SMZkUJ_QTX	YNeZ	UK	fMULUKa	NKe	UeZKLUVUZe	hX	L̂NL	SNXZZ	NQ	_KQZLLTZe	NL	L̂Z	LUYZ	JV	VUKNT	RSSTUONLUJK	VJM	WNXYZKL[�	������	�V	L̂Z	IJKLMNOLJM	UQ	MZQSJKQUhTZ	VJM	eZTNXQ	UK	L̂Z	VUKNT	OJYSTZLUJK	NKe	OTJQZJ_L	hZXJKe	L̂Z	OJKLMNOL	QSZOUVUZeLUYZ]	L̂Z	{fKZM	Q̂NTT	hZ	ZKLULTZe	LJ	MZUYh_MQZYZKL	VMJY	L̂Z	IJKLMNOLJM	VJM	NYJ_KLQ	SNUe	hX	L̂Z	{fKZM	LJ	Q_hQZz_ZKLTXZ�LZKe	L̂Z	�TZOLMJKUO	l_hYULLNT	lXQLZY	xl_hYULLNT	��ÔNKaZy[
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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	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	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�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�	jkl	mnopqrspnq	tkruu	x|wul|lop{	lqlsp{	ro}	|rxoprxo{	rt	ql�~xql}	v�	l�xtpxoz	sno}xpxnot	ro}	wlqynq|rosl	ny	pkl	mnopqrsp{	qlrtnorvul	trylz~rq}t	ynq	trylp�	ro}	wqnplspxno{	xosu~}xoz	wntpxoz	}rozlq	txzot	ro}	npklq	�rqoxozt	rzrxotp	kr�rq}t�	wqn|~uzrpxoz	trylp�	qlz~urpxnot�	ro}	onpxy�xoz	pkl	n�olqt	ro}	~tlqt	ny	r}�rslop	txplt	ro}	~pxuxpxlt	ny	pkl	trylz~rq}t�Y	PQZ�Z�	�klo	~tl	nq	tpnqrzl	ny	l�wuntx�lt	nq	npklq	kr�rq}n~t	|rplqxrut	nq	l�~xw|lop	nq	~o~t~ru	|lpkn}t	rql	olslttrq�	ynq	l�ls~pxno	ny	pkl	�nq�{	pkl	mnopqrspnq	tkruu	l�lqsxtl	~p|ntp	srql	ro}	srqq�	no	t~sk	rspx�xpxlt	~o}lq	t~wlq�xtxno	ny	wqnwlqu�	�~ruxyxl}	wlqtnoolu�Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	wqn|wpu�	ql|l}�	}r|rzl	ro}	untt	�npklq	pkro	}r|rzl	nq	untt	xot~ql}	~o}lq	wqnwlqp�	xot~qrosl	ql�~xql}	v�	pkl	mnopqrsp	�ns~|lopt�	pn	wqnwlqp�	qlylqql}	pn	xo	�lspxnot	��������{	��������	ro}	��������	sr~tl}	xo	�knul	nq	xo	wrqp	v�	pkl	mnopqrspnq{	r	�~vsnopqrspnq{	r	�~v�t~vsnopqrspnq{	nq	ro�nol	}xqlspu�	nq	xo}xqlspu�	l|wun�l}	v�	ro�	ny	pkl|{	nq	v�	ro�nol	ynq	�kntl	rspt	pkl�	|r�	vl	uxrvul	ro}	ynq	�kxsk	pkl	mnopqrspnq	xt	qltwnotxvul	~o}lq	�lspxnot	��������{	��������	ro}	���������	jkl	mnopqrspnq	|r�	|r�l	r	murx|	ynq	pkl	sntp	pn	ql|l}�	pkl	}r|rzl	nq	untt	pn	pkl	l�plop	t~sk	}r|rzl	nq	untt	xt	rppqxv~prvul	pn	rspt	nq	n|xttxnot	ny	pkl	��olq{	mnotpq~spxno	�rorzlq	nq	�qskxplsp	nq	ro�nol	}xqlspu�	nq	xo}xqlspu�	l|wun�l}	v�	ro�	ny	pkl|{	nq	v�	ro�nol	ynq	�kntl	rspt	ro�	ny	pkl|	|r�	vl	uxrvul{	ro}	onp	rppqxv~prvul	pn	pkl	yr~up	nq	olzuxzlosl	ny	pkl	mnopqrspnq�	jkl	ynqlznxoz	nvuxzrpxnot	ny	pkl	mnopqrspnq	rql	xo	r}}xpxno	pn	pkl	mnopqrspnq�t	nvuxzrpxnot	~o}lq	�lspxno	�����Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	}ltxzorpl	r	qltwnotxvul	|l|vlq	ny	pkl	mnopqrspnq�t	nqzrox�rpxno	rp	pkl	txpl	�kntl	}~p�	tkruu	vl	pkl	wql�lopxno	ny	rssx}lopt�	jkxt	wlqtno	tkruu	vl	pkl	mnopqrspnq�t	t~wlqxoplo}lop	~oultt	npklq�xtl	}ltxzorpl}	v�	pkl	mnopqrspnq	xo	�qxpxoz	pn	pkl	��olq{	mnotpq~spxno	�rorzlq	ro}	�qskxplsp�Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	onp	wlq|xp	ro�	wrqp	ny	pkl	snotpq~spxno	nq	txpl	pn	vl	unr}l}	tn	rt	pn	sr~tl	}r|rzl	nq	sqlrpl	ro	~otryl	sno}xpxno�Y	PQZ�Z 	Le¡b̀_	d̀	W[i[h]	̂d	R]̀fde	d̀	R̀d�]̀̂_¢y	lxpklq	wrqp�	t~yylqt	xo�~q�	nq	}r|rzl	pn	wlqtno	nq	wqnwlqp�	vlsr~tl	ny	ro	rsp	nq	n|xttxno	ny	pkl	npklq	wrqp�{	nq	ny	npklqt	ynq	�kntl	rspt	t~sk	wrqp�	xt	ulzruu�	qltwnotxvul{	�qxpplo	onpxsl	ny	pkl	xo�~q�	nq	}r|rzl{	�klpklq	nq	onp	xot~ql}{	tkruu	vl	zx�lo	pn	pkl	npklq	wrqp�	�xpkxo	r	qlrtnorvul	px|l	onp	l�sll}xoz	��	}r�t	ryplq	}xtsn�lq��	jkl	onpxsl	tkruu	wqn�x}l	t~yyxsxlop	}lprxu	pn	lorvul	pkl	npklq	wrqp�	pn	xo�ltpxzrpl	pkl	|rpplq�
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I	JKLM	NOPOQRSTU	VOWXQYOZUI	JKLMLJ	[\]	̂_̀abcda_b	ef	b]fg_̀fehi]	j_b	d_kgiec̀d]	lea\	c̀m	b]noeb]k]̀af	èdiop]p	è	a\]	̂_̀abcda	q_dok]̀af	b]rcbpèr	\cscbp_of	kca]becif	_b	fohfac̀d]ft	uj	a\]	̂_̀abcda_b	]̀d_òa]bf	c	\cscbp_of	kca]beci	_b	fohfac̀d]	̀_a	cppb]ff]p	è	a\]	̂_̀abcda	q_dok]̀af	c̀p	ej	b]cf_̀chi]	gb]dcoae_̀f	leii	h]	ècp]noca]	a_	gb]v]̀a	j_b]f]]chi]	h_peim	èwobm	_b	p]ca\	a_	g]bf_̀f	b]foiaèr	jb_k	c	kca]beci	_b	fohfac̀d]x	èdiopèr	hoa	̀_a	iekea]p	a_	cfh]fa_f	_b	g_imd\i_bèca]p	heg\]̀mi	yẑ{|x	]̀d_òa]b]p	_̀	a\]	fea]	hm	a\]	̂_̀abcda_bx	a\]	̂_̀abcda_b	f\ciix	og_̀	b]d_r̀esèr	a\]	d_̀peae_̀x	ekk]peca]im	fa_g	}_b~	è	a\]	cjj]da]p	cb]c	c̀p	̀_aejm	a\]	�l̀]bx	̂_̀fabodae_̀	�c̀cr]b	c̀p	�bd\ea]da	_j	a\]	d_̀peae_̀tI	JKLML�	�g_̀	b]d]ega	_j	a\]	̂_̀abcda_b�f	lbeaa]̀	̀_aed]x	a\]	�l̀]b	f\cii	_hacè	a\]	f]bved]f	_j	c	ied]̀f]p	ich_bca_bm	a_	v]bejm	a\]	gb]f]̀d]	_b	chf]̀d]	_j	a\]	kca]beci	_b	fohfac̀d]	b]g_ba]p	hm	a\]	̂_̀abcda_b	c̀px	è	a\]	]v]̀a	fod\	kca]beci	_b	fohfac̀d]	ef	j_òp	a_	h]	gb]f]̀ax	a_	dcof]	ea	a_	h]	b]̀p]b]p	\cbki]fft	�̀i]ff	_a\]blef]	b]noeb]p	hm	a\]	̂_̀abcda	q_dok]̀afx	a\]	�l̀]b	f\cii	job̀ef\	è	lbeaèr	a_	a\]	̂_̀abcda_bx	̂_̀fabodae_̀	�c̀cr]b	c̀p	�bd\ea]da	a\]	̀ck]f	c̀p	nociejedcae_̀f	_j	g]bf_̀f	_b	]̀aeae]f	l\_	cb]	a_	g]bj_bk	a]faf	v]bejmèr	a\]	gb]f]̀d]	_b	chf]̀d]	_j	a\]	kca]beci	_b	fohfac̀d]	_b	l\_	cb]	a_	g]bj_bk	a\]	acf~	_j	b]k_vci	_b	fcj]	d_̀acèk]̀a	_j	a\]	kca]beci	_b	fohfac̀d]t	[\]	̂_̀abcda_bx	a\]	_̂̀fabodae_̀	�c̀cr]b	c̀p	a\]	�bd\ea]da	leii	gb_kgaim	b]gim	a_	a\]	�l̀]b	è	lbeaèr	facaèr	l\]a\]b	_b	̀_a	c̀m	_j	a\]k	\cf	b]cf_̀chi]	_hw]dae_̀	a_	a\]	g]bf_̀f	_b	]̀aeae]f	gb_g_f]p	hm	a\]	�l̀]bt	uj	a\]	̂_̀abcda_bx	̂_̀fabodae_̀	�c̀cr]b	_b	�bd\ea]da	\cf	c̀	_hw]dae_̀	a_	c	g]bf_̀	_b	]̀aeam	gb_g_f]p	hm	a\]	�l̀]bx	a\]	�l̀]b	f\cii	gb_g_f]	c̀_a\]b	a_	l\_k	a\]	_̂̀abcda_bx	a\]	̂_̀fabodae_̀	�c̀cr]b	c̀p	a\]	�bd\ea]da	\cv]	̀_	b]cf_̀chi]	_hw]dae_̀t	}\]̀	a\]	kca]beci	_b	fohfac̀d]	\cf	h]]̀	b]̀p]b]p	\cbki]ffx	}_b~	è	a\]	cjj]da]p	cb]c	f\cii	b]fok]	og_̀	lbeaa]̀	crb]]k]̀a	_j	a\]	�l̀]b	c̀p	̂_̀abcda_bt	{m	̂\c̀r]	�bp]bx	a\]	̂_̀abcda	[ek]	f\cii	h]	]�a]̀p]p	cggb_gbeca]im	c̀p	a\]	̂_̀abcda	�ok	f\cii	h]	èdb]cf]p	hm	a\]	ck_òa	_j	a\]	̂_̀abcda_b�f	b]cf_̀chi]	cppeae_̀ci	d_faf	_j	f\oap_l̀x	p]icmx	c̀p	facba�ogtI	JKLMLM	ùa]̀ae_̀ciim	_keaa]ptI	JKLML�	[\]	�l̀]b	f\cii	̀_a	h]	b]fg_̀fehi]	òp]b	a\ef	�]dae_̀	��t�	j_b	\cscbp_of	kca]becif	_b	fohfac̀d]f	a\]	_̂̀abcda_b	hbèrf	a_	a\]	fea]	òi]ff	fod\	kca]becif	_b	fohfac̀d]f	cb]	b]noeb]p	hm	a\]	̂_̀abcda	q_dok]̀aft	[\]	�l̀]b	f\cii	h]	b]fg_̀fehi]	j_b	\cscbp_of	kca]becif	_b	fohfac̀d]f	b]noeb]p	hm	a\]	̂_̀abcda	q_dok]̀afx	]�d]ga	a_	a\]	]�a]̀a	_j	a\]	̂_̀abcda_b�f	jcoia	_b	̀]rier]̀d]	è	a\]	of]	c̀p	\c̀pièr	_j	fod\	kca]becif	_b	fohfac̀d]ftI	JKLML�	[\]	̂_̀abcda_b	f\cii	b]ekhobf]	a\]	�l̀]b	j_b	a\]	d_fa	c̀p	]�g]̀f]	a\]	�l̀]b	èdobf	y�|	j_b	b]k]pecae_̀	_j	\cscbp_of	kca]becif	_b	fohfac̀d]f	a\]	̂_̀abcda_b	hbèrf	a_	a\]	fea]	c̀p	̀]rier]̀aim	\c̀pi]fx	_b	y�|	l\]b]	a\]	_̂̀abcda_b	jceif	a_	g]bj_bk	eaf	_hiercae_̀f	òp]b	�]dae_̀	��t�t�x	]�d]ga	a_	a\]	]�a]̀a	a\ca	a\]	d_fa	c̀p	]�g]̀f]	cb]	po]	a_	a\]	�l̀]b�f	jcoia	_b	̀]rier]̀d]t����������	��������I	JKL�	��XQ�X��YXUù	c̀	]k]br]̀dm	cjj]daèr	fcj]am	_j	g]bf_̀f	_b	gb_g]bamx	a\]	̂_̀abcda_b	f\cii	cdax	ca	a\]	̂_̀abcda_b�f	pefdb]ae_̀x	a_	gb]v]̀a	a\b]ca]̀]p	pckcr]x	èwobmx	_b	i_fft	�ppeae_̀ci	d_kg]̀fcae_̀	_b	]�a]̀fe_̀	_j	aek]	dicek]p	hm	a\]	̂_̀abcda_b	_̀	cdd_òa	_j	c̀	]k]br]̀dm	f\cii	h]	p]a]bkè]p	cf	gb_vep]p	è	�baedi]	��	c̀p	�baedi]	 t¡¢£¤¥¦�	JJ			¤§̈©¢¡§¥�	¡§ª	«¬§ª̈I	JJLJ	¥S�WQO�WSQU	¤�UTQO��X	O�R	«S�RUI	JJLJLJ	[\]	̂_̀abcda_b	f\cii	gobd\cf]	c̀p	kcèacè	èfobc̀d]	_j	a\]	amg]f	c̀p	iekeaf	_j	iecheieamx	d_̀acèèr	a\]	]̀p_bf]k]̀afx	c̀p	fohw]da	a_	a\]	a]bkf	c̀p	d_̀peae_̀fx	cf	p]fdbeh]p	è	a\]	�rb]]k]̀a	_b	]if]l\]b]	è	a\]	̂_̀abcda	q_dok]̀aft	[\]	̂_̀abcda_b	f\cii	gobd\cf]	c̀p	kcèacè	a\]	b]noeb]p	èfobc̀d]	jb_k	c̀	èfobc̀d]	d_kgc̀m	_b	èfobc̀d]	d_kgc̀e]f	icljoiim	coa\_bes]p	a_	effo]	èfobc̀d]	è	a\]	wobefpedae_̀	l\]b]	a\]	zb_w]da	ef	i_dca]pt	[\]	�l̀]bx	̂_̀fabodae_̀	�c̀cr]b	c̀p	̂_̀fabodae_̀	�c̀cr]b�f	d_̀foiac̀afx	c̀p	a\]	�bd\ea]da	c̀p	�bd\ea]da�f	d_̀foiac̀afx	f\cii	h]	̀ck]p	cf	cppeae_̀ci	èfob]pf	òp]b	a\]	̂_̀abcda_b�f	d_kk]bdeci	r]̀]bci	iecheieam	g_iedm	_b	cf	_a\]blef]	p]fdbeh]p	è	a\]	̂_̀abcda	q_dok]̀aftLJ îcekf	òp]b	l_b~]bf�	d_kg]̀fcae_̀x	pefcheieam	h]̀]jea	c̀p	_a\]b	fekeicb	]kgi_m]]	h]̀]jea	cdaf	a\ca	cb]	cggiedchi]	a_	a\]	}_b~	a_	h]	g]bj_bk]px	èdiopèr	gbevca]	]̀aeae]f	g]bj_bkèr	}_b~	ca	a\]	fea]	c̀p	]�]kga	jb_k	a\]	d_v]bcr]	_̀	cdd_òa	_j	a\]	̀okh]b	_j	]kgi_m]]f	_b	_ddogcae_̀x	fod\	]̀aeae]f	f\cii	kcèacè	v_iòacbm	d_kg]̀fcae_̀	d_v]bcr]	ca	a\]	fck]	iekeaf	fg]deje]p	j_b	kc̀pca_bm	d_v]bcr]	j_b	a\]	pobcae_̀	_j	a\]	zb_w]da®
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IJ KLMNOP	QRS	TMOMUVP	WVXMYPV	RQ	WRTNLZ	N[\YSZ]	RXXŶM_NR[ML	PNX̀[VPP	RS	TNPVMPV]	RS	TVM_a	RQ	_aV	KR[_SMX_RSbP	VÔ LRZVVP	RS	̂VSPR[P	RS	V[_N_NVP	VcXLYTVT	WZ	P_M_Y_V	QSRO	_aV	SVdYNSVOV[_P	RQ	KLMYPV	eefefefe]	WY_	SVdYNSVT	WZ	_aV	KLMYPVgIh KLMNOP	QRS	TMOMUVP	WVXMYPV	RQ	WRTNLZ	N[\YSZ]	RXXŶM_NR[ML	PNX̀[VPP	RS	TNPVMPV]	RS	TVM_a	RQ	M[Z	̂VSPR[	R_aVS	_aM[	_aV	KR[_SMX_RSbP	VÔ LRZVVPgIi KLMNOP	QRS	TMOMUVP	N[PYSVT	WZ	YPYML	̂VSPR[ML	N[\YSZ	LNMWNLN_Z	XRjVSMUVg	kaNXa	MSV	PYP_MN[VT	lem	WZ	M	V̂SPR[	MP	M	SVPYL_	RQ	M[	RQQV[PV	TNSVX_LZ	RS	N[TNSVX_LZ	SVLM_VT	_R	VÔ LRZOV[_	RQ	PYXa	̂VSPR[	WZ	_aV	KR[_SMX_RS]	RS	lnm	WZ	M[R_aVS	̂VSPR[gIo KLMNOP	QRS	TMOMUVP]	R_aVS	_aM[	_R	_aV	pRS̀	N_PVLQ]	WVXMYPV	RQ	N[\YSZ	_R	RS	TVP_SYX_NR[	RQ	_M[UNWLV	ŜR̂VS_Z]	N[XLYTN[U	LRPP	RQ	YPV	SVPYL_N[U	_aVSVQSROgIq KLMNOP	QRS	TMOMUVP	WVXMYPV	RQ	WRTNLZ	N[\YSZ]	TVM_a	RQ	M	̂VSPR[	RS	̂SR̂VS_Z	TMOMUV	MSNPN[U	RY_	RQ	Rk[VSPaN̂]	OMN[_V[M[XV	RS	YPV	RQ	M	OR_RS	jVaNXLVgIr KLMNOP	QRS	WRTNLZ	N[\YSZ	RS	̂SR̂VS_Z	TMOMUV	MSNPN[U	RY_	RQ	XRÔ LV_VT	R̂VSM_NR[Pg	Is KLMNOP	N[jRLjN[U	XR[_SMX_YML	LNMWNLN_Z	N[PYSM[XV	M̂ L̂NXMWLV	_R	_aV	KR[_SMX_RSbP	RWLNUM_NR[P	Y[TVS	tVX_NR[	ufevfw	xxIxIJ	yaV	KR[_SMX_RS	PaMLL	̂SRjNTV	PYSV_Z	WR[TP	RQ	_aV	_ẐVP]	QRS	PYXa	̂V[ML	PYOP]	M[T	PYW\VX_	_R	PYXa	_VSOP	M[T	XR[TN_NR[P	MP	SVdYNSVT	WZ	_aV	KR[_SMX_	zRXYOV[_Pf	yaV	KR[_SMX_RS	PaMLL	̂YSXaMPV	M[T	OMN[_MN[	_aV	SVdYNSVT	WR[TP	QSRO	M	XRÔ M[Z	RS	XRÔ M[NVP	LMkQYLLZ	MY_aRSN{VT	_R	NPPYV	PYSV_Z	WR[TP	N[	_aV	\YSNPTNX_NR[	kaVSV	_aV	|SR\VX_	NP	LRXM_VTfw	xxIxIh	}̂R[	_aV	SVdYVP_	RQ	M[Z	̂VSPR[	RS	V[_N_Z	M̂ V̂MSN[U	_R	WV	M	̂R_V[_NML	WV[VQNXNMSZ	RQ	WR[TP	XRjVSN[U	̂MZOV[_	RQ	RWLNUM_NR[P	MSNPN[U	Y[TVS	_aV	KR[_SMX_]	_aV	KR[_SMX_RS	PaMLL	̂SRÔ _LZ	QYS[NPa	M	XR̂Z	RQ	_aV	WR[TP	RS	PaMLL	MY_aRSN{V	M	XR̂Z	_R	WV	QYS[NPaVTfw	xxIxIi	~��	������	��	���������	��	���	���������	��������	�����	�����	��	��	��������Ix ����������	�������	���������	�����������	��	���������	���	����	������x��������	����	�����������x��������	��������	 	¡���������¢	��£����J��������	�������	¡¢¢��¢���	¤��	¤��£���¥���������J��������	��������¥���¤�����	�¤��������	¡¢¢��¢����x������	¦���	§���¢�	��¢��	����������x�����	̈������	���������I ~��	���	������¢�	�����	�������	�	�������	¡¢¢��¢���	������	����	�������¡¢¢��¢���	�����	�¤¤��	��¤�������	��	����	¤��£���I�I ���	������¢�	�����	��	�������	��	�©�	����������	����	��	��	�x	x�ªh	��	�	����������	����	¤�������¢	����������	������¢�	���	�����	�����	���������	������¢	����	¤��������	�¤���������	����¤������	������������	¤�������«���¤�����	�¤���������	���	¤�������	���	����������¢	��£���I�I ������	¡��������	���	�����	������������	�����¬�	�¤������������	���	��������	¤������	��������	��	������	�����	��	��������	��	����������	��������	�����	����������	�������	����������	����¢	�©�	¡���������	�������������������	��	J�	x�	xx	so	��	��	J�x�	�x�¥ªh�	���	��	J�	h	r	�x�¥�x�	����J�hh	�x�¥�x�	���	��J�hr	�x�¥�x�	��	��	�����������	¤�������¢����������	������¢�	��	���	����������	��������I	~���	���������	���	�������������	��������	�����	��	�	�����	��	���	������¢�	¤�������	���	���	������������	�������������I	��	�����	�¤¤��	��	�������	���	���«�����������¢���������	������	���	�����	���������	��	����«����������	��������¢	���®̄®°±²³́µ̄�	����������	���	��	¤�������	���	���	����������	�������I�I ¡�������	��	����	�����������	��	���������	�����	��	�	��¤�	��	���	�����������������	�����������	�������	��	�I�	�����I�I ¶·̧¹º»¼¹·º	½¾»¿¿	À»Á̧¹»Á̧	¶·ÀÀÂº¼Á»¿	ÃÂ̧Âº»¿	ÄÁ»ÅÁ¿Á¹Æ	¼·ÇÂº»ÈÂ	É·º	Á¹½Â¿ÉM[T	MLL	MTTN_NR[ML	N[PYSVTP	QRS	_aV	TYSM_NR[	RQ	_aV	̂SR\VX_	M[T	OMN[_MN[KRÔ LV_VT	Ê̂VSM_NR[P	XRjVSMUV	QRS	N_PVLQ	M[T	VMXa	MTTN_NR[ML	N[PYSVTQRS	LVMP_	u	ZVMSP	MQ_VS	XRÔ LV_NR[	RQ	_aV	pRS̀fIJ ËY_ROR_NjV	ÌNMWNLN_Z
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IJ KLMNOPMM	QLRS	TNUVNWNRX	YNRZ	WN[NRM	S\	UR	WPUMR	]̂_̀̀ _̀̀̀ 	̀PUaZ	UaaNbPOR	\Sc	VSbNWX	NOdLcX	UObeSc	fcSfPcRX	bU[UgPJhJ KLMNOPMM	QLRS	aSiPcUgP	[LMR	NOaWLbP	aSiPcUgP	\Sc	WNUVNWNRX	UcNMNOg	SLR	S\	UWW	SYOPb_		WPUMPb_	ZNcPb	UOb	OSOjSYOPb	ULRS[SVNWPMJkl mYOPc	UOb	SRZPc	fUcRNPM	cPnLNcPb	VX	RZP	mYOPc_	MZUWW	VP	NOaWLbPb	UM	UbbNRNSOUW	NOMLcPb	SO	RZP	ULRS	fSWNaX	SO	U	fcN[UcX	UOb	OSOjaSORcNVLRNOg	VUMNMJop qS[[PcaNUW	r[VcPWWUIl r[VcPWWU	WN[NRM	[LMR	VP	UR	WPUMR	U	[NON[L[	S\	]s_̀̀ _̀̀̀ 	̀Sc	UiUNWUVWP	fSWNaX	WN[NRM	N\	fSWNaX	WN[NRM	UcP	ZNgZPcJhl r[VcPWWU	aSiPcUgP	[LMR	NOaWLbP	UM	UbbNRNSOUW	NOMLcPbM	UWW	PORNRNPM	RZUR	UcP	UbbNRNSOUW		NOMLcPbM	UWW	PORNRNPM	RZUR	UcP	UbbNRNSOUW	NOMLcPbM	SO	RZP	qS[[PcaNUWtPOPcUW	TNUVNWNRX	uSWNaXJkl r[VcPWWU	aSiPcUgP	\Sc	MLaZ	UbbNRNSOUW	NOMLcPbM	MZUWW	UffWX	UM	fcN[UcX	UOb	OSOjaSORcNVLRNOg	VP\ScP	UOX	SRZPc	NOMLcUOaP	Sc	MPW\jNOMLcUOaP_	NOaWLbNOg	SRZPc	RZUO	RZPqS[[PcaNUW	tPOPcUW	TNUVNWNRX_	QLRS	TNUVNWNRX	UOb	v[fWSXPcMTNUVNWNRX	aSiPcUgPM	[UNORUNOPb	VX	RZP	qSORcUaRScJwl QRRUaZPb	RS	PUaZ	aPcRN\NaURP	S\	NOMLcUOaP	MZUWW	VP	U	aSfX	S\	RZP	QbbNRNSOUWxOMLcPb	vObScMP[POR	UbbcPMMPb	NO	VJy	UOb	aJy	UVSiPJoz {Sc|PcM	qS[fPOMURNSO	UOb	v[fWSXPcM	TNUVNWNRXIl v[fWSXPcM	TNUVNWNRX	xOMLcUOaP	WN[NRM	S\	UR	WPUMR	]s̀ _̀̀̀ _̀	PUaZ	UaaNbPOR_]s̀ _̀̀̀ 	̀\Sc	VSbNWX	NOdLcX	VX	UaaNbPOR	UOb	]s̀ _̀̀̀ 	̀PUaZ	P[fWSXPP	\Sc	NOdLcX	VX	bNMPUMPJh} {ZPcP	UffWNaUVWP_	rJ~J	TSOgMZScP	UOb	�UcVScYSc|PcM	qS[fPOMURNSO	QaR	vObScMP[POR	MZUWW	VP	URRUaZPb	RS	RZP	fSWNaXJk} {ZPcP	UffWNaUVWP_	RZP	�UcNRN[P	qSiPcUgP	vObScMP[POR	MZUWW	VP	URRUaZPb	RS	RZP	fSWNaXJo� vOiNcSO[PORUW	x[fUNc[POR	TNUVNWNRX	�uSWWLRNSO	xOMLcUOaPy	�vxTyIl qSORcUaRScM	NOiSWiPb	YNRZ	RZP	cP[SiUW	UObeSc	UVURP[POR	S\	fSWWLRUORM	�NOaWLbNOg	VLR	OSR	WN[NRPb	RS	UMVPMRSM	UVURP[POR	aSORcUaRScM_	WPUb	UVURP[POR	aSORcUaRScM_	cSS\NOg	aSORcUaRScM_	RUO|	cP[SiUW	aSORcUaRScMy	UcP	cPnLNcPb	RS	[UNORUNO	U	[NON[L[	S\	]̂_̀̀ _̀̀̀ 	̀vxT	aSiPcUgPJh} mYOPc	UOb	UWW	SRZPc	fUcRNPM	cPnLNcPb	VX	RZP	mYOPc_	MZUWW	VP	NOaWLbPb	UM	UbbNRNSOUW	NOMLcPbSO	RZP	vxT	fSWNaX	SO	U	fcN[UcX	UOb	OSOjaSORcNVLRNOg	VUMNMJo� mYOPcM	qSORcUaRScM	ucSRPaRNiP	TNUVNWNRX	xOMLcUOaP�		Q	MPfUcURP	fSWNaX	S\	NOMLcUOaP	OU[NOg	RZP	mYOPc_	QcaZNRPaR	UOb	RZP	qSOMRcLaRNSO	�UOUgPc	UM	RZP	NOMLcPbMJ		�ZP	ScNgNOUW	fSWNaX	MZUWW	VP	MLV[NRRPb	\Sc	cPRPORNSO	VX	mYOPcJ		Q	aSfX	MZUWW	VP	MPOR	RS	RZP	QcaZNRPaR	RZcSLgZ	RZP	mYOPc�M	�PfcPMPORURNiPJ		~UNb	MPfUcURP	fSWNaX	MZUWW	VP	NO	RZP	U[SLORM	S\	mOP	�NWWNSO	�SWWUcM	�]̂_̀̀ _̀̀̀ ỳ	fPc	SaaLccPOaP_	UOb	NO	RZP	UggcPgURP	S\	RYS	[NWWNSO	bSWWUcM	�]�_̀̀ _̀̀̀ ỳ	\Sc	VSbNWX	NOdLcX	UOb	fcSfPcRX	bU[UgP	UOb	MZUWW	fcSiNbP	aSiPcUgP	\Sc	RZP	mYOPc_	QcaZNRPaR	UOb	mYOPc�M	�PfcPMPORURNiP_	RZPNc	UgPORM_	S\\NaPcM	UOb	P[fWSXPPM_	YNRZ	cPMfPaR	RS	MUNb	YSc|J		~UNb	fSWNaX	MZUWW	fcSiNbP	RZUR	RZP	aSiPcUgP	U\\ScbPb	RZPcPVX	MZUWW	VP	fcN[UcX	aSiPcUgP	RS	RZP	\LWW	WN[NRM	S\	WNUVNWNRX	MRURPb	NO	RZP	bPaWUcURNSOM_	UOb	N\	MUNb	mYOPc_	QcaZNRPaR	Sc	mYOPc�M	�PfcPMPORURNiP_	RZPNc	S\\NaPcM	UOb	P[fWSXPPM	ZUiP	SRZPc	NOMLcUOaP	UgUNOMR	RZP	WSMM	aSiPcPb	VX	MUNb	fSWNaX_	RZUR	SRZPc	NOMLcUOaP	MZUWW	VP	P�aPMM	NOMLcUOaP	SOWXJ		�ZNM	aSiPcUgP	MZUWW	WUMR	\Sc	RZP	bLcURNSO	S\	RZP	aSORcUaRJo� ucNSc	RS	aS[[POaNOg	RZP	{Sc|_	RZP	mYOPc	MZUWW	MLffWX	RZP	qSORcUaRSc	UOb	mYOPc�M	�PfcPMPORURNiP	YNRZ	U	aPcRN\NaURP	S\	NOMLcUOaP	fcSiNbNOg	PiNbPOaP	S\	NOMLcUOaP	aSiPcUgP	\Sc	RZPqSORcUaRSc	\Sc	KLNWbPc�M	�NM|exOMRUWWURNSO	�WSURPc	�QWW	�NM|�	NOMLcUOaP	MZUWW	fcSRPaR	RZPqSORcUaRSc_	RZP	qSORcUaRSc�M	~LVaSORcUaRScM_	RZP	QcaZNRPaR	UOb	RZP	mYOPc�M	�PfcPMPORURNiP	\cS[WSMMPM	cPMLWRNOg	\cS[_	VLR	OSR	WN[NRPb	RS_	OURLcUW	bNMUMRPcM_	\NcP_	P�RPObPb	aSiPcUgP	fPcNWM_	iUObUWNM[_	[UWNaNSLM	[NMaZNP\	Sc	aSWWUfMP	bLcNOg	RZP	aSLcMP	S\	aSOMRcLaRNSOJ	�ZP	U[SLOR	S\	MLaZ	NOMLcUOaP	MZUWW	VP	OSR	WPMM	UR	UOX	RN[P	RZUO	RZP	RSRUW	iUWLP	S\	RZP	{Sc|	NO	fWUaP_	SO	MNRP_	NO	RcUOMNR	Sc	NO	MRScUgP	S\\	MNRP	UOb	RZP	WSMM	LObPc	MLaZ	fSWNaNPM	MZUWW	VP	[UbP	fUXUVWP	RS	RZP	mYOPc	UObeSc	RZP	qSORcUaRSc	Sc	SRZPc	NOMLcPbM_	UM	RZPNc	cPMfPaRNiP	NORPcPMR	[UX	UffPUcJ	�ZP	fSWNaX	MZUWW	aSiPc	UWW	fcSfPcRX	RS	VP	LMPb	NO_	Sc	NOaNbPORUW	RS_	RZP	\UVcNaURNSO	UObeSc	PcPaRNSO	UObeSc	aS[fWPRNSO	S\	RZP	fcSdPaRJ	xR	MZUWW	NOaWLbP	UWW	[URPcNUWM_	[UaZNOPcX_	PnLNf[POR	UOb	MLffWNPM	NORPObPb	RS	VPaS[P	fUcR	S\	MLaZ	fcSfPcRX	UOb	\UWMP	YSc|_	RP[fScUcX	RcPMRWPM	UOb	MN[NWUc	MRcLaRLcPMJ	xR	MZUWW	OSR	NOaWLbP	RSSWM_	qSORcUaRSc�M	PnLNf[POR	UOb	UOX	SRZPc	fcSfPcRX	OSR	U	fUcR	Sc	bPMRNOPb	RS	VPaS[P	fUcR	S\	RZP	
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HIJKLMNO	PQL	RSTLI	UQJVWX	YL	ZX[\ULX	J]	NQL	ẐJVTN_	\]	ZT̀_	J]	Z	XLXVMN\YWL	ẐJVTN	LaMLLX	bc_ddd_dddO	PQL	eJTNIZMNJI	UQZWW	HIJ[\XL	NQL	RSTLI	VHJT	ILfVLUN	S\NQ	MJH\LU	J]	ZT̀	J]	NQL	\TUVIZTML	HJW\M\LU	ILfV\ILX	NJ	YL	̂Z\TNZ\TLX	HVIUVZTN	NJ	NQ\U	gIN\MWLOhi PQL	ẐJVTN	J]	\TUVIZTML	MJTNZ\TLX	\T	NQL	Z]JIL̂LTN\JTLX	\TUVIZTML	MJ[LIZjLU	UQZWW	TJN	YL	MJTUNIVLX	NJ	YL	Z	W\̂\NZN\JT	J]	NQL	W\ZY\W\Ǹ	JT	NQL	HZIN	J]	NQL	eJTNIZMNJI	JI	ZT̀	J]	\NU	UVYMJTNIZMNJIUOhk gN	NQL	RSTLIlU	ILfVLUN_	NQL	eJTNIZMNJI	UQZWW	HIJ[\XL	Z	MJH̀	J]	NQL	XLMWZIZN\JT	HZjL	J]	NQL	W\ZY\W\Ǹ	ZTX	V̂ YILWWZmLaMLUU	HJW\M\LU	S\NQ	Z	W\UN	J]	LTXJIUL̂LTNU	ZTX	]JÎUO	PQLIL	S\WW	YL	TJ	MJ[LIZjL	ILUNI\MN\JTU	ZTXmJI	LaMWVU\JTU	\T[JW[\Tj	NQL	nLS	oJIp	qNZNL	rZYJI	rZS	UNZNVNLU	JI	jIZ[\Ǹ	ILWZNLX	\TKVI\LUOhst g	]VWẀ	MĴ HWLNLX	nLS	oJIp	eJTUNIVMN\JT	eLIN\]\MZNL	J]	r\ZY\W\Ǹ	uTUVIZTML	gXXLTXV̂ 	vgeRwx	ycc	zd{|m{c}	̂VUN	YL	\TMWVXLX	S\NQ	NQL	MLIN\]\MZNLU	J]	\TUVIZTMLO		~JI	ZT̀	�oLU�	ZTUSLIU	JT	uNL̂U	�	NQIJVjQ	r	JT	NQ\U	~JÎ�	ZXX\N\JTZW	XLNZ\WU	̂VUN	YL	HIJ[\XLX	\T	SI\N\TjO	�JW\M̀	LaMWVU\JTU	̂Z̀	TJN	YL	ZMMLHNLXO�	sshsh�	������	��	������������	��	����������	��	������������	��������	���������h	�\NQ\T	NQILL	v�}	YVU\TLUU	XZ̀U	J]	NQL	XZNL	NQL	eJTNIZMNJI	YLMĴ LU	ZSZIL	J]	ZT	\̂HLTX\Tj	JI	ZMNVZW	MZTMLWWZN\JT	JI	LaH\IZN\JT	J]	ZT̀	\TUVIZTML	ILfV\ILX	Ỳ	NQL	eJTNIZMN	xJMV̂ LTNU_	NQL	eJTNIZMNJI	UQZWW	HIJ[\XL	TJN\ML	X\ILMNẀ	NJ	NQL	RSTLI_	ZTX	ULHZIZNLẀ	NJ	NQL	eJTUNIVMN\JT	�ZTZjLI_	J]	UVMQ	\̂HLTX\Tj	JI	ZMNVZW	MZTMLWWZN\JT	JI	LaH\IZN\JTO	�HJT	ILML\HN	J]	TJN\ML	]IĴ 	NQL	eJTNIZMNJI_	NQL	RSTLI	UQZWW_	VTWLUU	NQL	WZHUL	\T	MJ[LIZjL	ZI\ULU	]IĴ 	ZT	ZMN	JI	Ĵ \UU\JT	J]	NQL	RSTLI_	QZ[L	NQL	I\jQN	NJ	UNJH	NQL	�JIp	VTN\W	NQL	WZHUL	\T	MJ[LIZjL	QZU	YLLT	MVILX	Ỳ	NQL	HIJMVIL̂LTN	J]	ILHWZML̂LTN	MJ[LIZjL	Ỳ	NQL	eJTNIZMNJIO	PQL	]VIT\UQ\Tj	J]	TJN\ML	Ỳ	NQL	eJTNIZMNJI	UQZWW	TJN	ILW\L[L	NQL	eJTNIZMNJI	J]	ZT̀	MJTNIZMNVZW	JYW\jZN\JT	NJ	HIJ[\XL	ZT̀	ILfV\ILX	MJ[LIZjLO�	ssh�	 ¡�����	����������	ssh�hs	PQL	RSTLI	UQZWW	HVIMQZUL	ZTX	̂Z\TNZ\T	\TUVIZTML	J]	NQL	ǸHLU	ZTX	W\̂\NU	J]	W\ZY\W\Ǹ_	MJTNZ\T\Tj	NQL	LTXJIUL̂LTNU_	ZTX	UVYKLMN	NJ	NQL	NLÎU	ZTX	MJTX\N\JTU_	ZU	XLUMI\YLX	\T	NQL	gjILL̂LTN	JI	LWULSQLIL	\T	NQL	eJTNIZMN	xJMV̂ LTNUO	PQL	RSTLI	UQZWW	HVIMQZUL	ZTX	̂Z\TNZ\T	NQL	ILfV\ILX	\TUVIZTML	]IĴ 	ZT	\TUVIZTML	MĴ HZT̀	JI	\TUVIZTML	MĴ HZT\LU	WZS]VWẀ	ZVNQJI\¢LX	NJ	\UUVL	\TUVIZTML	\T	NQL	KVI\UX\MN\JT	SQLIL	NQL	�IJKLMN	\U	WJMZNLXO�	ssh�h�	£������	��	¤���¥���	��������	¤������¦	���������h	u]	NQL	RSTLI	]Z\WU	NJ	HVIMQZUL	ZTX	̂Z\TNZ\T	NQL	ILfV\ILX	HIJHLIǸ	\TUVIZTML_	S\NQ	ZWW	J]	NQL	MJ[LIZjLU	ZTX	\T	NQL	ẐJVTNU	XLUMI\YLX	\T	NQL	gjILL̂LTN	JI	LWULSQLIL	\T	NQL	eJTNIZMN	xJMV̂ LTNU_	NQL	RSTLI	UQZWW	\T]JÎ	YJNQ	NQL	eJTNIZMNJI	ZTX	NQL	eJTUNIVMN\JT	�ZTZjLI_	ULHZIZNLẀ	ZTX	\T	SI\N\Tj_	HI\JI	NJ	MĴ L̂TML̂LTN	J]	NQL	�JIpO	�HJT	ILML\HN	J]	TJN\ML	]IĴ 	NQL	RSTLI_	NQL	eJTNIZMNJI	̂Z̀	XLWZ̀	MĴ L̂TML̂LTN	J]	NQL	�JIp	ZTX	̂Z̀	JYNZ\T	\TUVIZTML	NQZN	S\WW	HIJNLMN	NQL	\TNLILUNU	J]	NQL	eJTNIZMNJI_	qVYMJTNIZMNJIU_	ZTX	qVY§qVYMJTNIZMNJIU	\T	NQL	�JIpO	�QLT	NQL	]Z\WVIL	NJ	HIJ[\XL	MJ[LIZjL	QZU	YLLT	MVILX	JI	ILUJW[LX_	NQL	eJTNIZMN	qV̂ 	ZTX	eJTNIZMN	P\̂L	UQZWW	YL	LfV\NZYẀ	ZXKVUNLXO	uT	NQL	L[LTN	NQL	RSTLI	]Z\WU	NJ	HIJMVIL	MJ[LIZjL_	NQL	RSTLI	SZ\[LU	ZWW	I\jQNU	ZjZ\TUN	NQL	eJTNIZMNJI_	qVYMJTNIZMNJIU_	ZTX	qVY§UVYMJTNIZMNJIU	NJ	NQL	LaNLTN	NQL	WJUU	NJ	NQL	RSTLI	SJVWX	QZ[L	YLLT	MJ[LILX	Ỳ	NQL	\TUVIZTML	NJ	QZ[L	YLLT	HIJMVILX	Ỳ	NQL	RSTLIO	PQL	MJUN	J]	NQL	\TUVIZTML	UQZWW	YL	MQZIjLX	NJ	NQL	RSTLI	Ỳ	Z	eQZTjL	RIXLIO	u]	NQL	RSTLI	XJLU	TJN	HIJ[\XL	SI\NNLT	TJN\ML_	ZTX	NQL	eJTNIZMNJI	\U	XẐZjLX	Ỳ	NQL	]Z\WVIL	JI	TLjWLMN	J]	NQL	RSTLI	NJ	HVIMQZUL	JI	̂Z\TNZ\T	NQL	ILfV\ILX	\TUVIZTML_	NQL	RSTLI	UQZWW	IL\̂YVIUL	NQL	eJTNIZMNJI	]JI	ZWW	ILZUJTZYWL	MJUNU	ZTX	XẐZjLU	ZNNI\YVNZYWL	NQLILNJO�	ssh�ḧ	������	��	������������	��	����������	��	 ¡�����	��������	¤������¦	���������h	�\NQ\T	NQILL	v�}	YVU\TLUU	XZ̀U	J]	NQL	XZNL	NQL	RSTLI	YLMĴ LU	ZSZIL	J]	ZT	\̂HLTX\Tj	JI	ZMNVZW	MZTMLWWZN\JT	JI	LaH\IZN\JT	J]	ZT̀	HIJHLIǸ	\TUVIZTML	ILfV\ILX	Ỳ	NQL	eJTNIZMN	xJMV̂ LTNU_	NQL	RSTLI	UQZWW	HIJ[\XL	TJN\ML	X\ILMNẀ	NJ	NQL	eJTNIZMNJI_	ZTX	ULHZIZNLẀ	NJ	NQL	eJTUNIVMN\JT	�ZTZjLI_	J]	UVMQ	\̂HLTX\Tj	JI	ZMNVZW	MZTMLWWZN\JT	JI	LaH\IZN\JTO	�TWLUU	NQL	WZHUL	\T	MJ[LIZjL	ZI\ULU	]IĴ 	ZT	ZMN	JI	Ĵ \UU\JT	J]	NQL	eJTNIZMNJI©	v{}	NQL	eJTNIZMNJI_	VHJT	ILML\HN	J]	TJN\ML	]IĴ 	NQL	RSTLI_	UQZWW	QZ[L	NQL	I\jQN	NJ	UNJH	NQL	�JIp	VTN\W	NQL	WZHUL	\T	MJ[LIZjL	QZU	YLLT	MVILX	Ỳ	NQL	HIJMVIL̂LTN	J]	ILHWZML̂LTN	MJ[LIZjL	Ỳ	L\NQLI	NQL	RSTLI	JI	NQL	eJTNIZMNJIª	vz}	NQL	eJTNIZMN	P\̂L	ZTX	eJTNIZMN	qV̂ 	UQZWW	YL	LfV\NZYẀ	ZXKVUNLXª	ZTX	v�}	NQL	RSTLI	SZ\[LU	ZWW	I\jQNU	ZjZ\TUN	NQL	eJTNIZMNJI_	qVYMJTNIZMNJIU_	ZTX	qVY§UVYMJTNIZMNJIU	NJ	NQL	LaNLTN	ZT̀	WJUU	NJ	NQL	RSTLI	SJVWX	QZ[L	YLLT	MJ[LILX	Ỳ	NQL	\TUVIZTML	QZX	\N	TJN	LaH\ILX	JI	YLLT	MZTMLWWLXO	u]	NQL	eJTNIZMNJI	HVIMQZULU	ILHWZML̂LTN	MJ[LIZjL_	NQL	MJUN	J]	NQL	\TUVIZTML	UQZWW	YL	MQZIjLX	NJ	NQL	RSTLI	Ỳ	ZT	ZHHIJHI\ZNL	eQZTjL	RIXLIO	PQL	]VIT\UQ\Tj	J]	TJN\ML	Ỳ	NQL	RSTLI	UQZWW	TJN	ILW\L[L	NQL	RSTLI	J]	ZT̀	MJTNIZMNVZW	JYW\jZN\JT	NJ	HIJ[\XL	ILfV\ILX	\TUVIZTMLO�	ssḧ	«��¬���	��	�®��̄������	ssḧhs	PQL	RSTLI	ZTX	eJTNIZMNJI	SZ\[L	ZWW	I\jQNU	ZjZ\TUN	v{}	LZMQ	JNQLI	ZTX	ZT̀	J]	NQL\I	UVYMJTNIZMNJIU_	UVY§UVYMJTNIZMNJIU_	ZjLTNU_	ZTX	L̂HWJ̀LLU_	LZMQ	J]	NQL	JNQLIª	vz}	NQL	eJTUNIVMN\JT	�ZTZjLI	ZTX	eJTUNIVMN\JT	�ZTZjLIlU	MJTUVWNZTNUª	v�}	NQL	gIMQ\NLMN	ZTX	gIMQ\NLMNlU	MJTUVWNZTNUª	v|}	JNQLI	eJTNIZMNJIU	ZTX	ZT̀	J]	NQL\I	
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IJKLMNOPQLOMPIR	IJKSIJKLMNOPQLOMPIR	QTUNOIR	QNV	UWXYMZUUI[	QNV	\]̂	_UXQPQOU	̀MNOPQLOMPIR	ab	QNZR	QNV	QNZ	Mb	OcUaP	IJKLMNOPQLOMPIR	IJKSIJKLMNOPQLOMPIR	QTUNOIR	QNV	UWXYMZUUIR	bMP	VQWQTUI	LQJIUV	KZ	baPUR	MP	MOcUP	LQJIUI	Mb	YMIIR	OM	OcU	UdOUNO	OcMIU	YMIIUI	QPU	LMeUPUV	KZ	XPMXUPOZ	aNIJPQNLU	PUfJaPUV	KZ	OcU	gTPUUWUNO	MP	MOcUP	XPMXUPOZ	aNIJPQNLU	QXXYaLQKYU	OM	OcU	hPMiULOR	UdLUXO	IJLc	PaTcOI	QI	OcUZ	cQeU	OM	XPMLUUVI	Mb	IJLc	aNIJPQNLUj	kcU	lmNUP	MP	̀MNOPQLOMPR	QI	QXXPMXPaQOUR	IcQYY	PUfJaPU	IaWaYQP	mPaOOUN	mQaeUPI	aN	bQeMP	Mb	OcU	aNVaeaVJQYI	QNV	UNOaOaUI	aVUNOabaUV	QKMeU	bPMW	OcU	M̀NIOPJLOaMN	nQNQTUPR	̀MNIOPJLOaMN	nQNQTUPoI	LMNIJYOQNOIR	gPLcaOULOR	gPLcaOULOoI	LMNIJYOQNOIR	MOcUP	̀MNOPQLOMPIR	_UXQPQOU	̀MNOPQLOMPIR	IJKLMNOPQLOMPIR	QNV	IJKSIJKLMNOPQLOMPIj	kcU	XMYaLaUI	Mb	aNIJPQNLU	XJPLcQIUV	QNV	WQaNOQaNUV	KZ	UQLc	XUPIMN	MP	UNOaOZ	QTPUUaNT	OM	mQaeU	LYQaWI	XJPIJQNO	OM	OcaI	_ULOaMN	ppjqjp	IcQYY	NMO	XPMcaKaO	OcaI	mQaeUP	Mb	IJKPMTQOaMNj	kcaI	mQaeUP	Mb	IJKPMTQOaMN	IcQYY	KU	UbbULOaeU	QI	OM	Q	XUPIMN	MP	UNOaOZ	\p̂	UeUN	OcMJTc	OcQO	XUPIMN	MP	UNOaOZ	mMJYV	MOcUPmaIU	cQeU	Q	VJOZ	Mb	aNVUWNabaLQOaMNR	LMNOPQLOJQY	MP	MOcUPmaIUR	\r̂	UeUN	OcMJTc	OcQO	XUPIMN	MP	UNOaOZ	VaV	NMO	XQZ	OcU	aNIJPQNLU	XPUWaJW	VaPULOYZ	MP	aNVaPULOYZR	MP	\q̂	mcUOcUP	MP	NMO	OcU	XUPIMN	MP	UNOaOZ	cQV	QN	aNIJPQKYU	aNOUPUIO	aN	OcU	VQWQTUV	XPMXUPOZjs	ttuvuw	xb	VJPaNT	OcU	hPMiULO	LMNIOPJLOaMN	XUPaMV	OcU	lmNUP	aNIJPUI	XPMXUPOaUIR	PUQY	MP	XUPIMNQY	MP	KMOcR	QO	MP	QViQLUNO	OM	OcU	IaOU	KZ	XPMXUPOZ	aNIJPQNLU	JNVUP	XMYaLaUI	IUXQPQOU	bPMW	OcMIU	aNIJPaNT	OcU	hPMiULOR	MP	ab	QbOUP	baNQY	XQZWUNO	XPMXUPOZ	aNIJPQNLU	aI	OM	KU	XPMeaVUV	MN	OcU	LMWXYUOUV	hPMiULO	OcPMJTc	Q	XMYaLZ	MP	XMYaLaUI	MOcUP	OcQN	OcMIU	aNIJPaNT	OcU	hPMiULO	VJPaNT	OcU	LMNIOPJLOaMN	XUPaMVR	OM	OcU	UdOUNO	XUPWaIIaKYU	KZ	IJLc	XMYaLaUIR	OcU	lmNUP	mQaeUI	QYY	PaTcOI	aN	QLLMPVQNLU	maOc	OcU	OUPWI	Mb	_ULOaMN	ppjqjp	bMP	VQWQTUI	LQJIUV	KZ	baPU	MP	MOcUP	LQJIUI	Mb	YMII	LMeUPUV	KZ	OcaI	IUXQPQOU	XPMXUPOZ	aNIJPQNLUjs	ttuy	z{||	{}	~|��	��|���||	����������{��	���	�����	��	�{������{�	��|������kcU	lmNUPR	QO	OcU	lmNUPoI	MXOaMNR	WQZ	XJPLcQIU	QNV	WQaNOQaN	aNIJPQNLU	OcQO	maYY	XPMOULO	OcU	lmNUP	QTQaNIO	YMII	Mb	JIU	Mb	OcU	lmNUPoI	XPMXUPOZR	MP	OcU	aNQKaYaOZ	OM	LMNVJLO	NMPWQY	MXUPQOaMNIR	VJU	OM	baPU	MP	MOcUP	LQJIUI	Mb	YMIIj	kcU	lmNUP	mQaeUI	QYY	PaTcOI	Mb	QLOaMN	QTQaNIO	OcU	̀MNOPQLOMPR	gPLcaOULOR	QNV	̀MNIOPJLOaMN	nQNQTUP	bMP	YMII	Mb	JIU	Mb	OcU	lmNUPoI	XPMXUPOZR	VJU	OM	baPU	MP	MOcUP	cQ�QPVI	cMmUeUP	LQJIUVjs	ttu�	����|�����	���	����������	{}	��|����	z{||s	ttu�ut	g	YMII	aNIJPUV	JNVUP	OcU	XPMXUPOZ	aNIJPQNLU	PUfJaPUV	KZ	OcU	gTPUUWUNO	IcQYY	KU	QViJIOUV	KZ	OcU	lmNUP	QI	baVJLaQPZ	QNV	WQVU	XQZQKYU	OM	OcU	lmNUP	QI	baVJLaQPZ	bMP	OcU	aNIJPUVIR	QI	OcUaP	aNOUPUIOI	WQZ	QXXUQPR	IJKiULO	OM	PUfJaPUWUNOI	Mb	QNZ	QXXYaLQKYU	WMPOTQTUU	LYQJIU	QNV	Mb	_ULOaMN	ppj]jrj	kcU	lmNUP	IcQYY	XQZ	OcU	̀MNIOPJLOaMN	nQNQTUPR	gPLcaOULO	QNV	̀MNOPQLOMP	OcUaP	iJIO	IcQPUI	Mb	aNIJPQNLU	XPMLUUVI	PULUaeUV	KZ	OcU	lmNUPR	QNV	KZ	QXXPMXPaQOU	QTPUUWUNOI	OcU	̀MNIOPJLOaMN	nQNQTUPR	gPLcaOULO	QNV	̀MNOPQLOMP	IcQYY	WQ�U	XQZWUNOI	OM	OcUaP	LMNIJYOQNOI	QNV	_JKLMNOPQLOMPI	aN	IaWaYQP	WQNNUPjs	ttu�uw	hPaMP	OM	IUOOYUWUNO	Mb	QN	aNIJPUV	YMIIR	OcU	lmNUP	IcQYY	NMOabZ	OcU	̀MNOPQLOMP	Mb	OcU	OUPWI	Mb	OcU	XPMXMIUV	IUOOYUWUNO	QI	mUYY	QI	OcU	XPMXMIUV	QYYMLQOaMN	Mb	OcU	aNIJPQNLU	XPMLUUVIj	kcU	̀MNOPQLOMP	IcQYY	cQeU	p�	VQZI	bPMW	PULUaXO	Mb	NMOaLU	OM	MKiULO	OM	OcU	XPMXMIUV	IUOOYUWUNO	MP	QYYMLQOaMN	Mb	OcU	XPMLUUVIj	xb	OcU	̀MNOPQLOMP	VMUI	NMO	MKiULOR	OcU	lmNUP	IcQYY	IUOOYU	OcU	YMII	QNV	OcU	̀MNOPQLOMP	IcQYY	KU	KMJNV	KZ	OcU	IUOOYUWUNO	QNV	QYYMLQOaMNj	�XMN	PULUaXOR	OcU	lmNUP	IcQYY	VUXMIaO	OcU	aNIJPQNLU	XPMLUUVI	aN	Q	IUXQPQOU	QLLMJNO	QNV	WQ�U	OcU	QXXPMXPaQOU	VaIOPaKJOaMNIj	kcUPUQbOUPR	ab	NM	MOcUP	QTPUUWUNO	aI	WQVU	MP	OcU	lmNUP	VMUI	NMO	OUPWaNQOU	OcU	̀MNOPQLO	bMP	LMNeUNaUNLUR	OcU	lmNUP	QNV	̀MNOPQLOMP	IcQYY	UdULJOU	Q	̀cQNTU	lPVUP	bMP	PULMNIOPJLOaMN	Mb	OcU	VQWQTUV	MP	VUIOPMZUV	�MP�	aN	OcU	QWMJNO	QYYMLQOUV	bMP	OcQO	XJPXMIUj	xb	OcU	̀MNOPQLOMP	OaWUYZ	MKiULOI	OM	UaOcUP	OcU	OUPWI	Mb	OcU	XPMXMIUV	IUOOYUWUNO	MP	OcU	QYYMLQOaMN	Mb	OcU	XPMLUUVIR	OcU	lmNUP	WQZ	XPMLUUV	OM	IUOOYU	OcU	aNIJPUV	YMIIR	QNV	QNZ	VaIXJOU	KUOmUUN	OcU	lmNUP	QNV	̀MNOPQLOMP	QPaIaNT	MJO	Mb	OcU	IUOOYUWUNO	MP	QYYMLQOaMN	Mb	OcU	XPMLUUVI	IcQYY	KU	PUIMYeUV	XJPIJQNO	OM	gPOaLYU	p]j	hUNVaNT	PUIMYJOaMN	Mb	QNZ	VaIXJOUR	OcU	lmNUP	WQZ	aIIJU	Q	̀MNIOPJLOaMN	̀cQNTU	�aPULOaeU	bMP	OcU	PULMNIOPJLOaMN	Mb	OcU	VQWQTUV	MP	VUIOPMZUV	�MP�j�����z�	tw			~��� ����¡	���	����������	�¢	£��¤s	twut	~��{¥����¦	{}	£{�§s	twutut	xb	Q	XMPOaMN	Mb	OcU	�MP�	aI	LMeUPUV	LMNOPQPZ	OM	OcU	̀MNIOPJLOaMN	nQNQTUPoI	MP	gPLcaOULOoI	PUfJUIO	MP	OM	PUfJaPUWUNOI	IXULabaLQYYZ	UdXPUIIUV	aN	OcU	̀MNOPQLO	�MLJWUNOIR	aO	WJIOR	ab	PUfJUIOUV	aN	mPaOaNT	KZ	UaOcUPR	KU	JNLMeUPUV	bMP	OcUaP	UdQWaNQOaMN	QNV	KU	PUXYQLUV	QO	OcU	̀MNOPQLOMPoI	UdXUNIU	maOcMJO	LcQNTU	aN	OcU	̀MNOPQLO	kaWUjs	twutuw	xb	Q	XMPOaMN	Mb	OcU	�MP�	cQI	KUUN	LMeUPUV	OcQO	OcU	̀MNIOPJLOaMN	nQNQTUP	MP	gPLcaOULO	cQI	NMO	IXULabaLQYYZ	PUfJUIOUV	OM	UdQWaNU	XPaMP	OM	aOI	KUaNT	LMeUPUVR	OcU	̀MNIOPJLOaMN	nQNQTUP	MP	gPLcaOULO	WQZ	PUfJUIO	OM	IUU	IJLc	�MP�	QNV	aO	IcQYY	KU	JNLMeUPUV	KZ	OcU	̀MNOPQLOMPj	xb	IJLc	�MP�	aI	aN	QLLMPVQNLU	maOc	OcU	̀MNOPQLO	�MLJWUNOIR	OcU	M̀NOPQLOMP	IcQYY	KU	UNOaOYUV	OM	QN	UfJaOQKYU	QViJIOWUNO	OM	OcU	̀MNOPQLO	_JW	QNV	̀MNOPQLO	kaWU	QI	WQZ	KU	QXXPMXPaQOUj	
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IJ	KLMN	OPQR	SK	TPU	ST	VMMPQWVTMX	YSUN	UNX	ZPTUQVMU	[PML\XTUK]	UNX	MPKUK	PJ	LTMP̂XQST_	UNX	OPQR]	VTW	UNX	MPKU	PJ	MPQQXMUSPT]	KNV̀̀	aX	VU	UNX	ZPTUQVMUPQbK	XcdXTKXef	ghih	jkllmnopkq	kr	skltf	ghihig	umrklm	vwxyozqopz{	jk|}{mopkq~NX	ZPTUQVMUPQ	KNV̀̀	dQP\dÙ�	MPQQXMU	OPQR	QX�XMUXW	a�	UNX	ZPTKUQLMUSPT	�VTV_XQ	PQ	�QMNSUXMU	PQ	JVS̀ST_	UP	MPTJPQ\	UP	UNX	QX�LSQX\XTUK	PJ	UNX	ZPTUQVMU	[PML\XTUK]	WSKMP̂XQXW	aXJPQX	�LaKUVTUSV̀	ZP\d̀XUSPT]	VTW	YNXUNXQ	PQ	TPU	JVaQSMVUXW]	STKUV̀̀XW	PQ	MP\d̀XUXWe	ZPKUK	PJ	MPQQXMUST_	KLMN	QX�XMUXW	OPQR]	STM̀LWST_	VWWSUSPTV̀	UXKUST_	VTW	STKdXMUSPTK]	UNX	MPKU	PJ	LTMP̂XQST_	VTW	QXd̀VMX\XTU]	VTW	MP\dXTKVUSPT	JPQ	UNX	ZPTKUQLMUSPT	�VTV_XQbK	VTW	�QMNSUXMUbK	KXQ̂SMXK	VTW	XcdXTKXK	\VWX	TXMXKKVQ�	UNXQXa�]	KNV̀̀	aX	VU	UNX	ZPTUQVMUPQbK	XcdXTKXef	ghihih	�roml	vwxyozqopz{	jk|}{mopkqf	ghihihig	IT	VWWSUSPT	UP	UNX	ZPTUQVMUPQbK	PàS_VUSPTK	LTWXQ	�XMUSPT	�e�]	SJ]	YSUNST	PTX	�XVQ	VJUXQ	UNX	WVUX	PJ	�LaKUVTUSV̀	ZP\d̀XUSPT	PJ	UNX	OPQR	PQ	WXKS_TVUXW	dPQUSPT	UNXQXPJ]	PQ	VJUXQ	UNX	WVUX	JPQ	MP\\XTMX\XTU	PJ	YVQQVTUSXK	XKUVàSKNXW	LTWXQ	�XMUSPT	�e�e�]	PQ	a�	UXQ\K	PJ	VT�	Vdd̀SMVàX	KdXMSV̀	YVQQVTU�	QX�LSQXW	a�	UNX	ZPTUQVMU	[PML\XTUK]	VT�	PJ	UNX	OPQR	SK	JPLTW	UP	aX	TPU	ST	VMMPQWVTMX	YSUN	UNX	QX�LSQX\XTUK	PJ	UNX	ZPTUQVMU	[PML\XTUK]	UNX	ZPTUQVMUPQ	KNV̀̀	MPQQXMU	SU	dQP\dÙ�	VJUXQ	QXMXSdU	PJ	TPUSMX	JQP\	UNX	�YTXQ	UP	WP	KP]	LT̀XKK	UNX	�YTXQ	NVK	dQX̂SPLK̀�	_ŜXT	UNX	ZPTUQVMUPQ	V	YQSUUXT	VMMXdUVTMX	PJ	KLMN	MPTWSUSPTe	~NX	�YTXQ	KNV̀̀	_ŜX	KLMN	TPUSMX	dQP\dÙ�	VJUXQ	WSKMP̂XQ�	PJ	UNX	MPTWSUSPTe	IJ	UNX	ZPTUQVMUPQ	JVS̀K	UP	MPQQXMU	TPTMPTJPQ\ST_	OPQR	YSUNST	V	QXVKPTVàX	US\X	WLQST_	UNVU	dXQSPW	VJUXQ	QXMXSdU	PJ	TPUSMX	JQP\	UNX	�YTXQ]	ZPTKUQLMUSPT	�VTV_XQ	PQ	�QMNSUXMU]	UNX	�YTXQ	\V�	MPQQXMU	SU	ST	VMMPQWVTMX	YSUN	�XMUSPT	�e�ef	ghihihih	~NX	PTX��XVQ	dXQSPW	JPQ	MPQQXMUSPT	PJ	OPQR	KNV̀̀	aX	XcUXTWXW	YSUN	QXKdXMU	UP	dPQUSPTK	PJ	OPQR	JSQKU	dXQJPQ\XW	VJUXQ	�LaKUVTUSV̀	ZP\d̀XUSPT	a�	UNX	dXQSPW	PJ	US\X	aXUYXXT	�LaKUVTUSV̀	ZP\d̀XUSPT	VTW	UNX	VMULV̀	MP\d̀XUSPT	PJ	UNVU	dPQUSPT	PJ	UNX	OPQRef	ghihihi�	~NX	PTX��XVQ	dXQSPW	JPQ	MPQQXMUSPT	PJ	OPQR	KNV̀̀	TPU	aX	XcUXTWXW	a�	MPQQXMUŜX	OPQR	dXQJPQ\XW	a�	UNX	ZPTUQVMUPQ	dLQKLVTU	UP	UNSK	�XMUSPT	��e�ef	ghihi�	~NX	ZPTUQVMUPQ	KNV̀̀	QX\P̂X	JQP\	UNX	KSUX	dPQUSPTK	PJ	UNX	OPQR	UNVU	VQX	TPU	ST	VMMPQWVTMX	YSUN	UNX	QX�LSQX\XTUK	PJ	UNX	ZPTUQVMU	[PML\XTUK	VTW	VQX	TXSUNXQ	MPQQXMUXW	a�	UNX	ZPTUQVMUPQ	TPQ	VMMXdUXW	a�	UNX	�YTXQef	ghihi�	~NX	ZPTUQVMUPQ	KNV̀̀	aXVQ	UNX	MPKU	PJ	MPQQXMUST_	WXKUQP�XW	PQ	WV\V_XW	MPTKUQLMUSPT	PJ	UNX	�YTXQ]	�XdVQVUX	ZPTUQVMUPQK]	PQ	PUNXQ	ZPTUQVMUPQK]	YNXUNXQ	MP\d̀XUXW	PQ	dVQUSV̀̀�	MP\d̀XUXW]	MVLKXW	a�	UNX	ZPTUQVMUPQbK	MPQQXMUSPT	PQ	QX\P̂V̀	PJ	OPQR	UNVU	SK	TPU	ST	VMMPQWVTMX	YSUN	UNX	QX�LSQX\XTUK	PJ	UNX	ZPTUQVMU	[PML\XTUKef	ghihi�	�PUNST_	MPTUVSTXW	ST	UNSK	�XMUSPT	��e�	KNV̀̀	aX	MPTKUQLXW	UP	XKUVàSKN	V	dXQSPW	PJ	̀S\SUVUSPT	YSUN	QXKdXMU	UP	PUNXQ	PàS_VUSPTK	UNX	ZPTUQVMUPQ	NVK	LTWXQ	UNX	ZPTUQVMU	[PML\XTUKe	�KUVàSKN\XTU	PJ	UNX	PTX��XVQ	dXQSPW	JPQ	MPQQXMUSPT	PJ	OPQR	VK	WXKMQSaXW	ST	�XMUSPT	��e�e�	QX̀VUXK	PT̀�	UP	UNX	KdXMSJSM	PàS_VUSPT	PJ	UNX	ZPTUQVMUPQ	UP	MPQQXMU	UNX	OPQR]	VTW	NVK	TP	QX̀VUSPTKNSd	UP	UNX	US\X	YSUNST	YNSMN	UNX	PàS_VUSPT	UP	MP\d̀�	YSUN	UNX	ZPTUQVMU	[PML\XTUK	\V�	aX	KPL_NU	UP	aX	XTJPQMXW]	TPQ	UP	UNX	US\X	YSUNST	YNSMN	dQPMXXWST_K	\V�	aX	MP\\XTMXW	UP	XKUVàSKN	UNX	ZPTUQVMUPQbK	S̀VaS̀SU�	YSUN	QXKdXMU	UP	UNX	ZPTUQVMUPQbK	PàS_VUSPTK	PUNXQ	UNVT	KdXMSJSMV̀̀�	UP	MPQQXMU	UNX	OPQRef	ghi�	�nnm}ozqnm	kr	�kqnkqrkl|pq�	skltIJ	UNX	�YTXQ	dQXJXQK	UP	VMMXdU	OPQR	UNVU	SK	TPU	ST	VMMPQWVTMX	YSUN	UNX	QX�LSQX\XTUK	PJ	UNX	ZPTUQVMU	[PML\XTUK]	UNX	�YTXQ	\V�	WP	KP	STKUXVW	PJ	QX�LSQST_	SUK	QX\P̂V̀	VTW	MPQQXMUSPT]	ST	YNSMN	MVKX	UNX	ZPTUQVMU	�L\	YS̀̀	aX	QXWLMXW	VK	VddQPdQSVUX	VTW	X�LSUVàXe	�LMN	VW�LKU\XTU	KNV̀̀	aX	XJJXMUXW	YNXUNXQ	PQ	TPU	JSTV̀	dV�\XTU	NVK	aXXT	\VWXe����j��	g�			��vj��������v	�����v���vf	g�ig	�k�mlqpq�	�z ~NX	ZPTUQVMU	KNV̀̀	aX	_P̂XQTXW	a�	UNX	̀VY	PJ	UNX	d̀VMX	YNXQX	UNX	¡QP�XMU	SK	̀PMVUXWe	~NX	dVQUSXK	XcdQXKK̀�	V_QXX	UNVU	VT�	M̀VS\]	WSKdLUX	PQ	PUNXQ	MPTUQP̂XQK�	PJ	VT�	TVULQX	VQSKST_	PLU	PJ	UNX	ZPTUQVMU	PQ	dXQJPQ\VTMX	PJ	UNX	OPQR	KNV̀̀	aX	MP\\XTMXW	VTW	\VSTUVSTXW	ST	�LdQX\X	ZPLQU]	¢̀KUXQ	ZPLTU�]	PQ	UNX	¢TSUXW	�UVUX	[SKUQSMU	ZPLQU]	�PQUNXQT	[SKUQSMU	PJ	�XY	£PQR]	SJ	Vdd̀SMVàXef	g�igih		~NX	ZPTUQVMUPQ	KNV̀̀	VU	V̀̀	US\XK	PaKXQ̂X	VTW	MP\d̀�	YSUN	V̀̀	¤XWXQV̀	VTW	�UVUX	¥VYK]	VTW	V̀̀	¥VYK]	�QWSTVTMXK	VTW	¦X_L̀VUSPTK	PJ	UNX	�YTXQ]	ST	VT�	\VTTXQ	VJJXMUST_	UNX	YPQR]	VTW	V̀̀	KLMN	PQWXQK	WXMQXXW	VK	XcSKU	VU	dQXKXTU	VTW	UNPKX	YNSMN	\V�	aX	XTVMUXW	̀VUXQ]	a�	aPWSXK	PQ	UQSaLTV̀K	NV̂ST_	�LQSKWSMUSPT	PQ	VLUNPQSU�	P̂XQ	UNX	OPQR]		
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IJK	LMN	OPJLQIRLPQ	SMITT	KNUNJKV	WJKNXJWUY	IJK	SIZN	MIQXTNSS	LMN	[\JNQV	OPJSLQ]RLWPJ	̂IJI_NQ	IJK	̀QRMWLNRL	IJK	ITT	LMNWQ	PUUWRNQSV	I_NJLS	PQ	SNQZIJLS	I_IWJSL	IJY	RTIWX	PQ	TWIaWTWLY	IQWSWJ_	UQPXV	PQ	aISNK	PJV	I	ZWPTILWPJ	PU	IJY	S]RM	TI\V	PQKWJIJRNSV	QN_]TILWPJ	PQ	PQKNQV	\MNLMNQ	aY	MWXSNTU	PQ	aY	MWS	NXbTPYNN	PQ	I_NJLScd	efgegf	hMN	OPJLQIRLPQ	SbNRWUWRITTY	I_QNNS	IS	QNi]WQNK	aY	jIaPQ	jI\V	kNRLWPJS	llm	IJK	llmnKV	IS	IXNJKNK	LMILoge pP	TIaPQNQV	\PQqXIJ	PQ	XNRMIJWR	WJ	LMN	NXbTPY	PU	LMN	OPJLQIRLPQV	S]aRPJLQIRLPQ	PQ	PLMNQ	bNQSPJ	KPWJ_	RPJLQIRLWJ_	PQ	RPJLQIRLWJ_	LP	KP	LMN	\MPTN	PQ	IJY	bIQL	PU	LMN	\PQq	RPJLNXbTILNK	aY	LMN	OPJLQIRLV	SMITTaN	bNQXWLLNK	PQ	QNi]WQNK	LP	\PQq	XPQN	LMIJ	NW_ML	MP]QS	WJ	PJN	RITNJKIQ	KIY	PQ	XPQN	LMIJ	UWZN	KIYS	WJPJN	\NNqV	NrRNbL	WJ	LMN	NXNQ_NJRWNS	SNL	UPQLM	WJ	LMN	jIaPQ	jI\ccs hMN	\I_NS	bIWK	UPQ	I	TN_IT	KIYtS	\PQq	SMITT	JPL	aN	TNSS	LMIJ	LMN	bQNZIWTWJ_	QILN	PU	\I_NS	IS	KNUWJNK	aY	TI\V	IJKgf hMN	XWJWX]X	MP]QTY	QILN	PU	\I_NS	LP	aN	bIWK	SMITT	JPL	aN	TNSS	LMIJ	LMIL	SLILNK	WJ	LMN	kbNRWUWRILWPJSVIJK	IJY	QNnKNLNQXWJILWPJ	PU	LMN	bQNZIWTWJ_	QILN	PU	\I_NS	IULNQ	LMN	OPJLQIRL	WS	IbbQPZNK	SMITT	aN	KNNXNK	LP	aN	WJRPQbPQILNK	MNQNWJ	aY	QNUNQNJRN	IS	PU	LMN	NUUNRLWZN	KILN	PU	QNnKNLNQXWJILWPJ	IJK	SMITT	UPQX	I	bIQL	PU	LMWS	OPJLQIRLc		hMN	jIaPQ	jI\	bQPZWKNS	LMIL	LMN	OPJLQIRL	XIY	aN	UPQUNWLNK	IJK	JP	S]X	bIWK	UPQ	IJY	\PQq	KPJN	LMNQN]JKNQ	PJ	I	SNRPJK	RPJZWRLWPJ	PU	\WTTU]TTY	bIYWJ_	TNSS	LMIJoIc LMN	SLWb]TILNK	\I_N	SRITN	IS	bQPZWKNK	WJ	jIaPQ	jI\V	kNRLWPJ	llmV	k]anKWZWSWPJ	uV	IS	IXNJKNKv	PQac LMN	SLWb]TILNK	XWJWX]X	MP]QTY	\I_N	SRITN	IS	bQPZWKNK	WJ	jIaPQ	jI\V	llmnKV	IS	IXNJKNKcd	efgegw	hMN	OPJLQIRLPQ	SbNRWUWRITTY	I_QNNS	IS	QNi]WQNK	aY	LMN	bQPZWSWPJS	PU	jIaPQ	jI\V	kNRLWPJ	llmnNV	IS	IXNJKNK	LMILo ge xJ	MWQWJ_	PU	NXbTPYNNS	UPQ	LMN	bNQUPQXIJRN	PU	\PQq	]JKNQ	LMWS	OPJLQIRL	PQ	IJY	S]aRPJLQIRL	MNQN]JKNQPQ	UPQ	LMN	XIJ]UIRL]QNV	SITNV	PQ	KWSLQWa]LWPJ	PU	XILNQWITSV	Ni]WbXNJL	PQ	S]bbTWNSV	MNQN]JKNQV	JP	OPJLQIRLPQ	PQ	k]aRPJLQIRLPQ	JPQ	IJY	bNQSPJ	IRLWJ_	PJ	aNMITU	PU	S]RM	OPJLQIRLPQ	PQ	k]aRPJLQIRLPQV	SMITTaY	QNISPJ	PU	QIRNV	RQNNKV	RPTPQV	KWSIaWTWLYV	SNrV	PQ	JILWPJIT	PQW_WJ	KWSRQWXWJILN	I_IWJSL	IJY	RWLWyNJ	PU	LMNkLILN	PU	pN\	zPQq	\MP	WS	i]ITWUWNK	IJK	IZIWTIaTN	LP	bNQUPQX	LMN	\PQq	LP	\MWRM	LMN	NXbTPYXNJLQNTILNScgs pP	OPJLQIRLPQV	k]aRPJLQIRLPQV	JPQ	IJY	bNQSPJ	PJ	MWS	aNMITU	SMITTV	WJ	IJY	XIJJNQV	KWSRQWXWJILN	I_IWJSLPQ	WJLWXWKILN	IJY	NXbTPYNN	]JKNQ	LMWS	OPJLQIRL	PJ	IRRP]JL	PU	QIRNV	RQNNKV	RPTPQV	KWSIaWTWLYV	SNrV	PQJILWPJIT	PQW_WJcgf hMNQN	XIY	aN	KNK]RLNK	UQPX	LMN	IXP]JL	bIYIaTN	LP	LMN	OPJLQIRLPQ	aY	LMN	[\JNQ	]JKNQ	LMWS	OPJLQIRLV	I	bNJITLY	PU	UWULY	KPTTIQS	{|}m~	UPQ	NIRM	bNQSPJ	UPQ	NIRM	RITNJKIQ	KIY	K]QWJ_	\MWRM	S]RM	I	bNQSPJ	\IS	KWSRQWXWJILNK	I_IWJSL	PQ	WJLWXWKILNK	WJ	ZWPTILWPJ	PU	LMN	bQPZWSWPJS	PU	LMN	OPJLQIRLV	IJKgw hMN	bQPZWSWPJS	PU	LMWS	SNRLWPJ	RPZNQWJ_	NZNQY	OPJLQIRL	UPQ	PQ	PJ	aNMITU	PU	LMN	[\JNQV	LMN	kLILN	PQ	I	X]JWRWbITWLY	UPQ	LMN	XIJ]UIRL]QN	PQ	SITN	PQ	KWSLQWa]LWPJ	PU	XILNQWITSV	Ni]WbXNJL	PQ	S]bbTWNS	SMITT	aN	TWXWLNK	LP	PbNQILWPJS	bNQUPQXNK	\WLMWJ	LMN	LNQQWLPQWIT	TWXWLS	PU	LMN	kLILN	PU	pN\	zPQqcd	efgeg�	�]QWJ_	LMN	bNQUPQXIJRN	PU	LMWS	OPJLQIRLV	LMN	OPJLQIRLPQ	I_QNNS	IS	UPTTP\Soge hMN	OPJLQIRLPQ	\WTT	JPL	KWSRQWXWJILN	I_IWJSL	IJY	NXbTPYNN	PQ	IbbTWRIJL	UPQ	NXbTPYXNJL	aNRI]SN	PUI_NV	QIRNV	RQNNKV	RPTPQV	JILWPJIT	PQW_WJV	SNr]IT	PQWNJLILWPJV	XWTWLIQY	SLIL]SV	SNrV	KWSIaWTWLYV	bQNKWSbPSWJ_	_NJNLWR	RMIQIRLNQWSLWRSV	XIQWLIT	SLIL]SV	PQ	KPXNSLWR	ZWPTNJRN	ZWRLWX	SLIL]Scgs xU	KWQNRLNK	LP	KP	SP	aY	LMN	[\JNQ	PQ	LMN	kLILN	OPXXWSSWPJNQ	PU	�]XIJ	�W_MLSV	LMN	OPJLQIRLPQ	\WTT	SNJK	LP	NIRM	TIaPQ	]JWPJ	PQ	QNbQNSNJLILWZN	PU	\PQqNQS	\MWRM	\WLM	LMN	OPJLQIRLPQ	MIS	PQ	WS	aP]JK	aY	I	RPTTNRLWZN	aIQ_IWJWJ_	PQ	PLMNQ	I_QNNXNJL	PQ	]JKNQSLIJKWJ_V	I	JPLWRNV	LP	aN	bQPZWKNK	aY	LMN	kLILN	OPXXWSSWPJNQ	PU	�]XIJ	�W_MLSV	IKZWSWJ_	S]RM	TIaPQ	]JWPJ	PQ	QNbQNSNJLILWZN	PU	LMN	OPJLQIRLPQtS	I_QNNXNJL	]JKNQ	RTI]SNS	{�~	LMQP]_M	{�~	{MNQNWJIULNQ	RITTNK	�JPJnKWSRQWXWJILWPJ	RTI]SNS�~c		xU	LMN	OPJLQIRLPQ	\IS	KWQNRLNK	LP	KP	SP	aY	LMN	[\JNQ	IS	bIQL	PU	LMN	aWK	PQ	JN_ILWPJ	PU	LMWS	OPJLQIRLV	LMN	OPJLQIRLPQ	SMITT	QNi]NSL	S]RM	TIaPQ	]JWPJ	PQ	QNbQNSNJLILWZN	LP	U]QJWSM	I	\QWLLNJ	SLILNXNJL	LMIL	S]RM	I	TIaPQ	]JWPJ	QNbQNSNJLILWZN	\WTT	JPL	KWSRQWXWJILN	aNRI]SN	PU	I_NV	QIRNV	RQNNKV	RPTPQV	JILWPJIT	PQW_WJV	SNr]IT	PQWNJLILWPJV	XWTWLIQY	SLIL]SV	SNrV	KWSIaWTWLYV	bQNKWSbPSWJ_	_NJNLWR	RMIQIRLNQWSLWRSV	PQ	XIQWLIT	SLIL]SV	IJK	LMIL	S]RM	TIaPQ	]JWPJ	PQ	QNbQNSNJLILWZN	\WTT	RPPbNQILNV	\WLMWJ	LMN	TWXWLS	PU	WLS	TN_IT	RPJLQIRL]IT	I]LMPQWLYV	WJ	LMN	WXbTNXNJLILWPJ	PU	LMN	bPTWRY	IJK	bQPZWSWPJS	PU	LMNSN	JPJnKWSRQWXWJILWPJ	RTI]SNS	IJK	LMIL	WL	RPJSNJLS	IJK	I_QNNS	LMIL	LMN	QNRQ]WLXNJLV	NXbTPYXNJL	IJK	LMN	LNQXS	IJK	RPJKWLWPJS	PU		NXbTPYXNJL	]JKNQ	LMWS	OPJLQIRL	SMITT	aN	WJ	IRRPQKIJRN	\WLM	LMN	b]QbPSNS	IJK	bQPZWSWPJ	PU	LMNSN	JPJnKWSRQWXWJILWPJ	RTI]SNSc		xU	S]RM	TIaPQ	]JWPJ	PQ	QNbQNSNJLILWZN	UIWTS	PQ	QNU]SNS	LP	RPXbTY	\WLM	S]RM	I	QNi]NSL	LMIL	WL	U]QJWSM	S]RM	I	
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IJKJLMLNJO	JPL	QRNJSKTJRS	IPKUU	VSRMVJUW	NRJXYW	JPL	Z[NLS	KN\	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJI	RY	I_TP	YKXU_SL	RS	SLY_IKUbcd eY	\XSLTJL\	JR	\R	IR	fW	JPL	Z[NLS	RS	JPL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJIO	JPL	QRNJSKTJRS	[XUU	VRIJ	KN\	gLLV	VRIJL\	XN	TRNIVXT_R_I	VUKTLIO	KhKXUKfUL	JR	LMVURWLLI	KN\	KVVUXTKNJI	YRS	LMVURWMLNJO	NRJXTLI	JRfL	VSRhX\L\	fW	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJI	ILJJXNa	YRSJP	JPL	I_fIJKNTL	RY	VSRhXIXRNI	RY	TUK_ILI	ijk	KN\	ilk	KN\	I_TP	VSRhXIXRN	RY	JPL	]JKJLmI	UK[	KaKXNIJ	\XITSXMXNKJXRN	KI	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJI	IPKUU	\LJLSMXNLbcn oPL	QRNJSKTJRS	[XUU	IJKJL	XN	KUU	IRUXTXJKJXRNI	RS	K\hLSJXILMLNJI	YRS	LMVURWLLI	VUKTL\	fW	RS	RN	fLPKUY	RY	JPL	QRNJSKTJRSO	JPKJ	KUU	p_KUXYXL\	KVVUXTKNJI	[XUU	fL	KYYRS\L\	Lp_KU	LMVURWMLNJ	RVVRSJ_NXJXLI	[XJPR_J	\XITSXMXNKJXRN	fLTK_IL	RY	KaLO	SKTLO	TSLL\O	TRURSO	NKJXRNKU	RSXaXNO	ILq_KU	RSXLNJKJXRNO	MXUXJKSW	IJKJ_IO	ILqO	\XIKfXUXJWO	VSL\XIVRIXNa	aLNLJXT	TPKSKTJLSXIJXTIO	MKSXJKU	IJKJ_IO	RS	\RMLIJXT	hXRULNTL	hXTJXM	IJKJ_Ibbr oPL	QRNJSKTJRS	[XUU	TRMVUW	[XJP	JPL	VSRhXIXRNI	RY	]LTJXRNI	lstulss	RY	JPL	vqLT_JXhL	wK[O	KN\	[XJPJPL	QXhXU	̀XaPJI	wK[O	[XUU	Y_SNXIP	KUU	XNYRSMKJXRN	KN\	SLVRSJI	\LLML\	NLTLIIKSW	fW	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJI	_N\LS	JPLIL	NRNu\XITSXMXNKJXRN	TUK_ILI	KN\	I_TP	ILTJXRN	RY	JPL	vqLT_JXhL	wK[O	KN\	[XUU	VLSMXJ	KTTLII	JR	JPL	QRNJSKTJRSmI	fRRgIO	SLTRS\IO	KN\	KTTR_NJI	fW	JPL	Z[NLSO	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJIO	JPL	xJJRSNLW	yLNLSKU	KN\	JPL	eN\_IJSXKU	QRMMXIIXRNLS	YRS	JPL	V_SVRILI	RY	XNhLIJXaKJXRN	JR	KITLSJKXN	TRMVUXKNTL	[XJP	JPL	NRNu\XITSXMXNKJXRN	TUK_ILI	KN\	I_TP	ILTJXRNI	RY	JPL	vqLT_JXhL	wK[	QXhXU	̀XaPJI	wK[bcz oPXI	QRNJSKTJ	MKW	fL	YRSJP[XJP	TKNTLUUL\O	JLSMXNKJL\	RS	I_IVLN\L\O	XN	[PRUL	RS	XN	VKSJO	fW	JPL	Z[NLS	_VRN	JPL	fKIXI	RY	K	YXN\XNa	MK\L	fW	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJI	JPKJ	JPL	QRNJSKTJRS	PKI	NRJ	TRMVUXL\	[XJP	JPL	NRNu\XITSXMXNKJXRN	TUK_ILIO	KN\	JPKJ	JPL	QRNJSKTJRS	MKW	fL	\LTUKSL\	XNLUXaXfULYRS	Y_J_SL	TRNJSKTJI	MK\L	fW	RS	RN	fLPKUY	RY	JPL	Z[NLSO	JPL	]JKJL	RS	K	V_fUXT	K_JPRSXJW	RS	KaLNTW	RY	JPL	]JKJLO	_NJXU	JPL	QRNJSKTJRS	IKJXIYXLI	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJI	JPKJ	JPL	QRNJSKTJRS	PKI	LIJKfUXIPL\	KN\	XI	TKSSWXNa	R_J	K	VSRaSKM	XN	TRNYRSMXJW	[XJP	JPL	VSRhXIXRNI	RY	JPLIL	NRNu\XITSXMXNKJXRN	TUK_ILIb		]_TP	YXN\XNaI	MKW	fL	MK\L	fW	JPL	]JKJL	QRMMXIIXRNLS	RY	JPL	̂_MKN	̀XaPJI	KYJLSTRNTXUXKJXRN	LYYRSJI	fW	JPL	QRMMXIIXRNLS	PKhL	YKXUL\	JR	KTPXLhL	TRMVUXKNTL	[XJP	JPLIL	NRNu\XITSXMXNKJXRN	TUK_ILI	KN\	KYJLS	K	hLSXYXL\	TRMVUKXNJ	PKI	fLLN	YXUL\	[XJP	JPL	QRMMXIIXRNLSO	NRJXTL	JPLSLRY	PKI	fLLN	aXhLN	JR	JPL	QRNJSKTJRS	JR	fL	PLKS\	V_fUXTUW	XN	KTTRS\KNTL	[XJP	JPL	vqLT_JXhL	wK[b		]_TP	IKNTJXRNI	MKW	fL	XMVRIL\	KN\	SLML\XLI	XNhRgL\	XN\LVLN\LNJUW	RY	RS	XN	K\\XJXRN	JR	IKNTJXRNI	KN\	SLML\XLI	RJPLS[XIL	VSRhX\L\	fW	UK[O	KN\c{ oPL	QRNJSKTJRS	[XUU	XNTU_\L	JPL	VSRhXIXRNI	RY	TUK_ILI	bj	JPSR_aP	b|	XN	LhLSW	I_fTRNJSKTJ	RS	V_STPKIL	RS\LS	XN	I_TP	K	MKNNLS	JPKJ	I_TP	VSRhXIXRNI	[XUU	fL	fXN\XNa	_VRN	LKTP	I_fTRNJSKTJRS	RS	hLN\RS	KI	JR	RVLSKJXRNI	JR	fL	VLSYRSML\	[XJPXN	JPL	]JKJL	RY	}L[	~RSgb		oPL	QRNJSKTJRS	[XUU	JKgL	KTJXRN	XN	LNYRSTXNa	I_TP	VSRhXIXRNI	RY	I_TP	I_fTRNJSKTJ	RS	V_STPKIL	RS\LS	KI	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJI	RS	JPL	Z[NLS	MKW	\XSLTJO	XNTU_\XNa	IKNTJXRNI	RS	SLML\XLI	YRS	NRNuTRMVUXKNTLb		eY	JPL	QRNJSKTJRS	fLTRMLI	XNhRUhL\	RS	XI	JPSLKJLNL\	[XJP	UXJXaKJXRN	[XJP	K	I_fTRNJSKTJRS	RS	hLN\RS	KI	K	SLI_UJ	RY	I_TP	\XSLTJXRNI	fW	JPL	]JKJL	QRMMXIIXRNLS	RY	̂_MKN	̀XaPJI	RS	JPL	Z[NLSO	JPL	QRNJSKTJRS	IPKUU	VSRMVJUW	IR	NRJXYW	JPL	Z[NLS	KN\	JPL	xJJRSNLW	yLNLSKU	SLp_LIJXNa	JPL	xJJRSNLW	yLNLSKU	JR	XNJLShLNL	KN\	VSRJLTJ	JPL	XNJLSLIJI	RY	JPL	]JKJL	RY	}L[	~RSgb		�	�dc�	����������	���	��������	�dc�c�	oPL	Z[NLS	KN\	QRNJSKTJRS	SLIVLTJXhLUW	fXN\	JPLMILUhLIO	JPLXS	VKSJNLSIO	I_TTLIIRSIO	KIIXaNIO	KN\	ULaKU	SLVSLILNJKJXhLI	JR	TRhLNKNJIO	KaSLLMLNJIO	KN\	RfUXaKJXRNI	TRNJKXNL\	XN	JPL	QRNJSKTJ	�RT_MLNJIb	vqTLVJ	KI	VSRhX\L\	XN	]LTJXRN	j�blblO	NLXJPLS	VKSJW	JR	JPL	QRNJSKTJ	IPKUU	KIIXaN	JPL	QRNJSKTJ	KI	K	[PRUL	[XJPR_J	[SXJJLN	TRNILNJ	RY	JPL	RJPLSb	eY	LXJPLS	VKSJW	KJJLMVJI	JR	MKgL	KN	KIIXaNMLNJ	[XJPR_J	I_TP	TRNILNJO	JPKJ	VKSJW	IPKUU	NLhLSJPLULII	SLMKXN	ULaKUUW	SLIVRNIXfUL	YRS	KUU	RfUXaKJXRNI	_N\LS	JPL	QRNJSKTJb�	�dc�c�	oPL	Z[NLS	MKWO	[XJPR_J	TRNILNJ	RY	JPL	QRNJSKTJRSO	KIIXaN	JPL	QRNJSKTJ	JR	K	ULN\LS	VSRhX\XNa	TRNIJS_TJXRN	YXNKNTXNa	YRS	JPL	�SR�LTJO	XY	JPL	ULN\LS	KII_MLI	JPL	Z[NLSmI	SXaPJI	KN\	RfUXaKJXRNI	_N\LS	JPL	QRNJSKTJ	�RT_MLNJIb	oPL	QRNJSKTJRS	IPKUU	LqLT_JL	KUU	TRNILNJI	SLKIRNKfUW	SLp_XSL\	JR	YKTXUXJKJL	JPL	KIIXaNMLNJb�	�dcd	������	���	���������	�dcdc�	�_JXLI	KN\	RfUXaKJXRNI	XMVRIL\	fW	JPL	QRNJSKTJ	�RT_MLNJI	KN\	SXaPJI	KN\	SLML\XLI	KhKXUKfUL	JPLSL_N\LS	IPKUU	fL	XN	K\\XJXRN	JR	KN\	NRJ	K	UXMXJKJXRN	RY	\_JXLIO	RfUXaKJXRNIO	SXaPJIO	KN\	SLML\XLI	RJPLS[XIL	XMVRIL\	RS	KhKXUKfUL	fW	UK[b
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I	JKLKLM	NO	PQRSOT	OU	VPSWXUY	RO	PQR	Z[	R\Y	]̂ TYU_	̀OTaRUXQRSOT	bPTPcYU_	dUQ\SRYQR_	OU	̀OTRUPQROU	a\PWW	QOTaRSRXRY	P	P̂SeYU	OV	P	USc\R	OU	fXR[	PVVOUfYf	R\Yg	XTfYU	R\Y	̀OTRUPQR_	TOU	a\PWW	aXQ\	PQRSOT	OU	VPSWXUY	RO	PQR	QOTaRSRXRY	PhhUOePW	OV	OU	PQiXSYaQYTQY	ST	P	ZUYPQ\	R\YUYXTfYU_	YjQYhR	Pa	gP[	ZY	ahYQSVSQPWW[	PcUYYf	XhOT	ST	̂USRSTckI	JKLl	mnopo	qrs	trounvpwxroI	JKLlLJ	yYaRa_	STahYQRSOTa_	PTf	PhhUOePWa	OV	hOURSOTa	OV	R\Y	zOU{	a\PWW	ZY	gPfY	Pa	UYiXSUYf	Z[	R\Y	̀OTRUPQR	|OQXgYTRa	PTf	Z[	PhhWSQPZWY	WP̂a_	aRPRXRYa_	OUfSTPTQYa_	QOfYa_	UXWYa_	PTf	UYcXWPRSOTa	OU	WP̂VXW	OUfYUa	OV	hXZWSQ	PXR\OUSRSYak	}TWYaa	OR\YÛSaY	hUOeSfYf_	R\Y	̀OTRUPQROU	a\PWW	gP{Y	PUUPTcYgYTRa	VOU	aXQ\	RYaRa_	STahYQRSOTa_	PTf	PhhUOePWa	̂SR\	PT	STfYhYTfYTR	RYaRSTc	WPZOUPROU[	OU	YTRSR[	PQQYhRPZWY	RO	R\Y	]̂ TYU_	OU	̂SR\	R\Y	PhhUOhUSPRY	hXZWSQ	PXR\OUSR[_	PTf	a\PWW	ZYPU	PWW	UYWPRYf	QOaRa	OV	RYaRa_	STahYQRSOTa_	PTf	PhhUOePWak	y\Y	̀OTRUPQROU	a\PWW	cSeY	R\Y	̀OTaRUXQRSOT	bPTPcYU	PTf	dUQ\SRYQR	RSgYW[	TORSQY	OV	̂\YT	PTf	̂\YUY	RYaRa	PTf	STahYQRSOTa	PUY	RO	ZY	gPfY	aO	R\PR	R\Y	̀OTaRUXQRSOT	bPTPcYU	PTf	dUQ\SRYQR	gP[	ZY	hUYaYTR	VOU	aXQ\	hUOQYfXUYak	y\Y	]̂ TYU	a\PWW	ZYPU	QOaRa	OV	RYaRa_	STahYQRSOTa_	OU	PhhUOePWa	R\PR	fO	TOR	ZYQOgY	UYiXSUYgYTRa	XTRSW	PVRYU	ZSfa	PUY	UYQYSeYf	OU	TYcORSPRSOTa	QOTQWXfYfk	y\Y	]̂ TYU	a\PWW	fSUYQRW[	PUUPTcY	PTf	hP[	VOU	RYaRa_	STahYQRSOTa_	OU	PhhUOePWa	̂\YUY	ZXSWfSTc	QOfYa	OU	PhhWSQPZWY	WP̂a	OU	UYcXWPRSOTa	aO	UYiXSUYkI	JKLlLM	~V	R\Y	̀OTaRUXQRSOT	bPTPcYU_	dUQ\SRYQR_	]̂ TYU_	OU	hXZWSQ	PXR\OUSRSYa	\PeSTc	�XUSafSQRSOT	fYRYUgSTY	R\PR	hOURSOTa	OV	R\Y	zOU{	UYiXSUY	PffSRSOTPW	RYaRSTc_	STahYQRSOT_	OU	PhhUOePW	TOR	STQWXfYf	XTfYU	�YQRSOT	��k�k�_	R\Y	ÒTaRUXQRSOT	bPTPcYU	PTf	dUQ\SRYQR	̂SWW_	XhOT	̂USRRYT	PXR\OUS�PRSOT	VUOg	R\Y	]̂ TYU_	STaRUXQR	R\Y	̀OTRUPQROU	RO	gP{Y	PUUPTcYgYTRa	VOU	aXQ\	PffSRSOTPW	RYaRSTc_	STahYQRSOT_	OU	PhhUOePW_	Z[	PT	YTRSR[	PQQYhRPZWY	RO	R\Y	]̂ TYU_	PTf	R\Y	ÒTRUPQROU	a\PWW	cSeY	RSgYW[	TORSQY	RO	R\Y	̀OTaRUXQRSOT	bPTPcYU	PTf	dUQ\SRYQR	OV	̂\YT	PTf	̂\YUY	RYaRa	PTf	STahYQRSOTa	PUY	RO	ZY	gPfY	aO	R\PR	R\Y	̀OTaRUXQRSOT	bPTPcYU	PTf	dUQ\SRYQR	gP[	ZY	hUYaYTR	VOU	aXQ\	hUOQYfXUYak	�XQ\	QOaRa_	YjQYhR	Pa	hUOeSfYf	ST	�YQRSOT	��k�k�_	a\PWW	ZY	PR	R\Y	]̂ TYU�a	YjhYTaYkI	JKLlLK	~V	hUOQYfXUYa	VOU	RYaRSTc_	STahYQRSOT_	OU	PhhUOePW	XTfYU	�YQRSOTa	��k�k�	PTf	��k�k�	UYeYPW	VPSWXUY	OV	R\Y	hOURSOTa	OV	R\Y	zOU{	RO	QOghW[	̂SR\	UYiXSUYgYTRa	YaRPZWSa\Yf	Z[	R\Y	̀OTRUPQR	|OQXgYTRa_	PWW	QOaRa	gPfY	TYQYaaPU[	Z[	aXQ\	VPSWXUY_	STQWXfSTc	R\OaY	OV	UYhYPRYf	hUOQYfXUYa	PTf	QOghYTaPRSOT	VOU	R\Y	̀OTaRUXQRSOT	bPTPcYU�a	PTf	dUQ\SRYQR�a	aYUeSQYa	PTf	YjhYTaYa_	a\PWW	ZY	PR	R\Y	̀OTRUPQROU�a	YjhYTaYkI	JKLlLl	�YiXSUYf	QYURSVSQPRYa	OV	RYaRSTc_	STahYQRSOT_	OU	PhhUOePW	a\PWW_	XTWYaa	OR\YÛSaY	UYiXSUYf	Z[	R\Y	̀OTRUPQR	|OQXgYTRa_	ZY	aYQXUYf	Z[	R\Y	̀OTRUPQROU	PTf	hUOghRW[	fYWSeYUYf	RO	R\Y	̀OTaRUXQRSOT	bPTPcYU	VOU	RUPTagSRRPW	RO	R\Y	dUQ\SRYQRkI	JKLlL�	~V	R\Y	̀OTaRUXQRSOT	bPTPcYU	OU	dUQ\SRYQR	Sa	RO	OZaYUeY	RYaRa_	STahYQRSOTa_	OU	PhhUOePWa	UYiXSUYf	Z[	R\Y	ÒTRUPQR	|OQXgYTRa_	R\Y	̀OTaRUXQRSOT	bPTPcYU	OU	dUQ\SRYQR	̂SWW	fO	aO	hUOghRW[	PTf_	̂\YUY	hUPQRSQPZWY_	PR	R\Y	TOUgPW	hWPQY	OV	RYaRSTckI	JKLlL�	yYaRa	OU	STahYQRSOTa	QOTfXQRYf	hXUaXPTR	RO	R\Y	̀OTRUPQR	|OQXgYTRa	a\PWW	ZY	gPfY	hUOghRW[	RO	PeOSf	XTUYPaOTPZWY	fYWP[	ST	R\Y	zOU{kI	JKL�	trpn�nop�P[gYTRa	RO	̀OTRUPQROU_	STQWXfSTc	PT[	STRYUYaR_	a\PWW	ZY	QOTaSaRYTR	̂SR\	R\Sa	dcUYYgYTR	PTf	ST	PQQOUfPTQY	̂SR\	NŶ	�OU{	�RPRY	�YTYUPW	bXTSQShPW	�P̂	�YQRSOT	����ZkI	JKL�	����	������	��	������y\Y	]̂ TYU	PTf	̀OTRUPQROU	a\PWW	QOggYTQY	PWW	QWPSga	PTf	QPXaYa	OV	PQRSOT_	̂\YR\YU	ST	QOTRUPQR_	ROUR_	ZUYPQ\	OVP̂UUPTR[	OU	OR\YÛSaY_	PcPSTaR	R\Y	OR\YU	PUSaSTc	OXR	OV	OU	UYWPRYf	RO	R\Y	̀OTRUPQR	ST	PQQOUfPTQY	̂SR\	R\Y	UYiXSUYgYTRaOV	R\Y	VSTPW	fSahXRY	UYaOWXRSOT	gYR\Of	aYWYQRYf	ST	R\Y	dcUYYgYTR	̂SR\ST	R\Y	RSgY	hYUSOf	ahYQSVSYf	Z[	PhhWSQPZWY	WP̂kJKL�	� ¡��	¢££�¤�¡���¥I	JKL�LJ	y\Y	̀OTRUPQROU	a\PWW	gPSTRPST	hOWSQSYa	OV	YghWO[gYTR	Pa	VOWWÔa¦LJ	y\Y	̀OTRUPQROU	PTf	R\Y	̀OTRUPQROU�a	aXZQOTRUPQROUa	a\PWW	TOR	fSaQUSgSTPRY	PcPSTaR	PT[	YghWO[YY	OUPhhWSQPTR	VOU	YghWO[gYTR	ZYQPXaY	OV	UPQY_	UYWScSOT_	QOWOU_	aYj_	OU	TPRSOTPW	OUScSTk	y\Y	̀OTRUPQROUa\PWW	RP{Y	PVVSUgPRSeY	PQRSOT	RO	YTaXUY	R\PR	PhhWSQPTRa	PUY	YghWO[Yf_	PTf	R\PR	YghWO[YYa	PUY	RUYPRYffXUSTc	YghWO[gYTR	̂SR\OXR	UYcPUf	RO	R\YSU	UPQY_	UYWScSOT_	QOWOU_	aYj_	OU	TPRXUPW	OUScSTk	�XQ\	PQRSOTa\PWW	STQWXfY_	ZXR	TOR	ZY	WSgSRYf	RO_	R\Y	VOWWÔSTc¦	YghWO[gYTR_	XhcUPfSTc_	fYgORSOT	OU	RUPTaVYU§UYQUXSRgYTR	OU	UYQUXSRgYTR	PfeYURSaSTc§	WP[OVV	OU	RYUgSTPRSOT§	UPRYa	OV	hP[	OU	OR\YU	VOUga	OVQOghYTaPRSOT§	PTf	aYWYQRSOT	VOU	RUPSTSTc_	STQWXfSTc	PhhUYTRSQYa\Shk	y\Y	̀OTRUPQROU	PcUYYa	RO	hOaR	ST
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IJKLMNIOJOL	MPQIRLS	QTQNPQUPR	VJ	RWMPJXRRL	QKY	QMMPNIQKVL	ZJ[	RWMPJXWRKVS	KJVNIR	LRVVNK\	ZJ[V]	V]RMJPNINRL	JZ	KJK̂YNLI[NWNKQVNJK_à	b]R	cJKV[QIVJ[	QKY	V]R	cJKV[QIVJ[dL	LOUIJKV[QIVJ[L	L]QPPS	NK	QPP	LJPNINVQVNJKL	J[	QYTR[VNLRWRKV	ZJ[RWMPJXRRL	MPQIRY	UX	V]RW	J[	JK	V]RN[	UR]QPZS	LVQVR	V]QV	QPP	eOQPNZNRY	QMMPNIQKVL	fNPP	[RIRNTRIJKLNYR[QVNJK	ZJ[	RWMPJXWRKV	fNV]JOV	[R\Q[Y	VJ	[QIRS	[RPN\NJKS	IJPJ[S	LRg	J[	KQVNJKQP	J[N\NK_h	ij̀k	lmno	pmqorh	ij̀k̀i	b]R	cJKV[QIVJ[	L]QPP	IJWMPX	fNV]	s[RTQNPNK\	tQ\R	uQVRL	NLLORY	QKY	MR[NJYNIQPPX	OMYQVRYS	UX	V]R	vRf	wJ[xyVQVR	zRMQ[VWRKV	JZ	{QUJ[S	ZJ[	V]R	PJIQVNJK	QKY	YO[QVNJK	JZ	V]R	s[J|RIV_}~�����	i�			��~���}����	�~	����������	��	���	����~}��h	i�̀i	�����������	��	���	����������h	i�̀ìi	b]R	cJKV[QIVJ[	WQX	VR[WNKQVR	V]R	cJKV[QIV	NZ	V]R	tJ[x	NL	LVJMMRY	ZJ[	Q	MR[NJY	JZ	��	IJKLRIOVNTR	YQXL	V][JO\]	KJ	QIV	J[	ZQOPV	JZ	V]R	cJKV[QIVJ[S	Q	yOUIJKV[QIVJ[S	Q	yOÛLOUIJKV[QIVJ[S	V]RN[	Q\RKVL	J[	RWMPJXRRLS	J[	QKX	JV]R[	MR[LJKL	J[	RKVNVNRL	MR[ZJ[WNK\	MJ[VNJKL	JZ	V]R	tJ[xS	ZJ[	QKX	JZ	V]R	ZJPPJfNK\	[RQLJKL�ì �LLOQKIR	JZ	QK	J[YR[	JZ	Q	IJO[V	J[	JV]R[	MOUPNI	QOV]J[NVX	]QTNK\	|O[NLYNIVNJK	V]QV	[ReON[RL	QPP	tJ[x	VJ	UR	LVJMMRY�à �K	QIV	JZ	\JTR[KWRKVS	LOI]	QL	Q	YRIPQ[QVNJK	JZ	KQVNJKQP	RWR[\RKIXS	V]QV	[ReON[RL	QPP	tJ[x	VJ	UR	LVJMMRY�j̀ �RIQOLR	V]R	cJKLV[OIVNJK	 QKQ\R[	]QL	KJV	IR[VNZNRY	J[	V]R	�[I]NVRIV	]QL	KJV	NLLORY	Q	cR[VNZNIQVR	ZJ[	sQXWRKV	QKY	]QL	KJV	KJVNZNRY	V]R	cJKV[QIVJ[	JZ	V]R	[RQLJK	ZJ[	fNV]]JPYNK\	IR[VNZNIQVNJK	QL	M[JTNYRY	NK	yRIVNJK	¡_¢S	J[	URIQOLR	V]R	£fKR[	]QL	KJV	WQYR	MQXWRKV	JK	Q	cR[VNZNIQVR	ZJ[	sQXWRKV	fNV]NK	V]R	VNWR	LVQVRY	NK	V]R	cJKV[QIV	zJIOWRKVL�	J[¤¥¦§¦̈§¦©ª	«¬¬®¬«̄h	i�̀ìa	b]R	cJKV[QIVJ[	WQX	VR[WNKQVR	V]R	cJKV[QIV	NZS	V][JO\]	KJ	QIV	J[	ZQOPV	JZ	V]R	cJKV[QIVJ[S	Q	yOUIJKV[QIVJ[S	Q	yOÛLOUIJKV[QIVJ[S	V]RN[	Q\RKVL	J[	RWMPJXRRLS	J[	QKX	JV]R[	MR[LJKL	J[	RKVNVNRL	MR[ZJ[WNK\	MJ[VNJKL	JZ	V]R	tJ[x	OKYR[	YN[RIV	J[	NKYN[RIV	IJKV[QIV	fNV]	V]R	cJKV[QIVJ[S	[RMRQVRY	LOLMRKLNJKLS	YRPQXLS	J[	NKVR[[OMVNJKL	JZ	V]R	RKVN[R	tJ[x	UX	V]R	£fKR[	QL	YRLI[NURY	NK	yRIVNJK	°¢_�S	IJKLVNVOVR	NK	V]R	Q\\[R\QVR	WJ[R	V]QK	°��	MR[IRKV	JZ	V]R	VJVQP	KOWUR[	JZ	YQXL	LI]RYOPRY	ZJ[	IJWMPRVNJKS	J[	°±�	YQXL	NK	QKX	�²³̂YQX	MR[NJYS	f]NI]RTR[	NL	PRLL_h	i�̀ìj	�Z	JKR	JZ	V]R	[RQLJKL	YRLI[NURY	NK	yRIVNJK	°¢_°_°	J[	°¢_°_±	RgNLVLS	V]R	cJKV[QIVJ[	WQXS	OMJK	V]N[VX	́��µ	YQXLd	KJVNIR	VJ	V]R	£fKR[	fNV]	[RQLJKQUPR	JMMJ[VOKNVX	VJ	IO[RS	cJKLV[OIVNJK	 QKQ\R[	QKY	�[I]NVRIVS	VR[WNKQVR	V]R	cJKV[QIV	QKY	[RIJTR[	Z[JW	V]R	£fKR[	MQXWRKV	ZJ[	tJ[x	M[JMR[PX	RgRIOVRY_h	i�̀ì�	�Z	V]R	tJ[x	NL	LVJMMRY	ZJ[	Q	MR[NJY	JZ	²�	IJKLRIOVNTR	YQXL	V][JO\]	KJ	QIV	J[	ZQOPV	JZ	V]R	cJKV[QIVJ[S	Q	yOUIJKV[QIVJ[S	Q	yOÛLOUIJKV[QIVJ[S	J[	V]RN[	Q\RKVL	J[	RWMPJXRRLS	J[	QKX	JV]R[	MR[LJKL	MR[ZJ[WNK\	MJ[VNJKL	JZ	V]R	tJ[x	URIQOLR	V]R	£fKR[	]QL	[RMRQVRYPX	ZQNPRY	VJ	ZOPZNPP	V]R	£fKR[dL	JUPN\QVNJKL	OKYR[	V]R	cJKV[QIV	zJIOWRKVL	fNV]	[RLMRIV	VJ	WQVVR[L	NWMJ[VQKV	VJ	V]R	M[J\[RLL	JZ	V]R	tJ[xS	V]R	cJKV[QIVJ[	WQXS	OMJK	V]N[VX	́��µ	QYYNVNJKQP	YQXLd	KJVNIR	VJ	V]R	£fKR[S	cJKLV[OIVNJK	 QKQ\R[	QKY	�[I]NVRIVS	VR[WNKQVR	V]R	cJKV[QIV	QKY	[RIJTR[	Z[JW	V]R	£fKR[	QL	M[JTNYRY	NK	yRIVNJK	°¢_°_�_h	i�̀a	�����������	��	���	�¶���	·��	��̧¹�h	i�̀ài	b]R	£fKR[	WQX	VR[WNKQVR	V]R	cJKV[QIV	NZ	V]R	cJKV[QIVJ[ì 	[RZOLRL	J[	ZQNPL	VJ	LOMMPX	RKJO\]	M[JMR[PX	LxNPPRY	fJ[xR[L	J[	M[JMR[	WQVR[NQPL�à ZQNPL	VJ	WQxR	MQXWRKV	VJ	yOUIJKV[QIVJ[L	J[	LOMMPNR[L	NK	QIIJ[YQKIR	fNV]	V]R	[RLMRIVNTR	Q\[RRWRKVL	URVfRRK	V]R	cJKV[QIVJ[	QKY	V]R	yOUIJKV[QIVJ[L	J[	LOMMPNR[L�j̀ 	YNL[R\Q[YL	QMMPNIQUPR	PQfLS	LVQVOVRLS	J[YNKQKIRLS	IJYRLS	[OPRL	QKY	[R\OPQVNJKLS	J[	PQfZOP	J[YR[L	JZ	Q	MOUPNI	QOV]J[NVX�	J[�̀ JV]R[fNLR	U[RQI]RL	Q	WQVR[NQP		M[JTNLNJK	JZ	V]R	cJKV[QIV	zJIOWRKVL_º̀ �[RQI]RL	QKX	fQ[[QKVX	WQYR	UX	V]R	cJKV[QIVJ[	OKYR[	J[	MO[LOQKV	VJ	V]R	cJKV[QIV	zJIOWRKVL_»¼				ZQNPL	VJ	ZO[KNL]	V]R	£fKR[	fNV]	QLLO[QKIRL	LQVNLZQIVJ[X	VJ	V]R	£fKR[	RTNYRKINK\	V]R	cJKV[QIVJ[dL	QUNPNVX	VJ	IJWMPRVR	V]R	tJ[x	NK	IJWMPNQKIR	fNV]	QPP	JZ	V]R	[ReON[RWRKVL	JZ	V]R	cJKV[QIV	zJIOWRKVL_½
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I	JKLMLM	NOPQ	RQS	TU	VOP	WPRXTQX	YPXZW[\PY	[Q	]PZV[TQ	̂_̀à̂ 	Pb[XVc	VOP	deQPW	fRSc	e[VOTgV	hWPigY[ZP	VT	RQS	TVOPW	W[jOVX	TW	WPfPY[PX	TU	VOP	deQPW	RQY	RUVPW	j[k[Qj	VOP	lTQVWRZVTW	RQY	VOP	lTQVWRZVTWmX	XgWPVSc	[U	RQSc	XPkPQ	YRSXm	QTV[ZPc	VPWf[QRVP	PfhnTSfPQV	TU	VOP	lTQVWRZVTW	RQY	fRSc	Xg\iPZV	VT	RQS	hW[TW	W[jOVX	TU	VOP	XgWPVSoLJ pbZngYP	VOP	lTQVWRZVTW	UWTf	VOP	X[VP	RQY	VRqP	hTXXPXX[TQ	TU	Rnn	fRVPW[RnXc	Prg[hfPQVc	VTTnXc	RQY	ZTQXVWgZV[TQ	Prg[hfPQV	RQY	fRZO[QPWS	VOPWPTQ	TeQPY	\S	VOP	lTQVWRZVTWsLM tZZPhV	RXX[jQfPQV	TU	Xg\ZTQVWRZVX	hgWXgRQV	VT	]PZV[TQ	ù_s	RQYLv w[Q[XO	VOP	NTWq	\S	eORVPkPW	WPRXTQR\nP	fPVOTY	VOP	deQPW	fRS	YPPf	PbhPY[PQV̀	xhTQ	eW[VVPQ	WPrgPXV	TU	VOP	lTQVWRZVTWc	VOP	deQPW	XORnn	UgWQ[XO	VT	VOP	lTQVWRZVTW	R	YPVR[nPY	RZZTgQV[Qj	TU	VOP	ZTXVX	[QZgWWPY	\S	VOP	deQPW	[Q	U[Q[XO[Qj	VOP	NTWq̀	yOP	ZTXVX	TU	U[Q[XO[Qj	VOP	NTWq	[QZngYPc	e[VOTgV	n[f[VRV[TQXc	Rnn	WPRXTQR\nP	RVVTWQPSmX	UPPX	[QZgWWPY	\S	VOP	deQPWc	RYY[V[TQRn	tWZO[VPZVzpQj[QPPW[Qj	RQY	lTQXVWgZV[TQ	{RQRjPW	ZTXVXc	[QXgWRQZPc	RYY[V[TQRn	[QVPWPXV	\PZRgXP	TU	RQS	YPnRS	[Q	ZTfhnPV[Qj	VOP	NTWq̀I	JKLMLv	NOPQ	VOP	deQPW	VPWf[QRVPX	VOP	lTQVWRZV	UTW	TQP	TU	VOP	WPRXTQX	XVRVPY	[Q	]PZV[TQ	̂_̀à̂ c	VOP	lTQVWRZVTW	XORnn	QTV	\P	PQV[VnPY	VT	WPZP[kP	UgWVOPW	hRSfPQV	gQV[n	VOP	NTWq	[X	U[Q[XOPỲI	JKLMLK	|U	VOP	gQhR[Y	\RnRQZP	TU	VOP	lTQVWRZV	]gf	PbZPPYX	ZTXVX	TU	U[Q[XO[Qj	VOP	NTWqc	[QZngY[Qj	ZTfhPQXRV[TQ	UTW	VOP	lTQXVWgZV[TQ	{RQRjPWmX	RQY	tWZO[VPZVmX	XPWk[ZPX	RQY	PbhPQXPX	fRYP	QPZPXXRWS	VOPWP\Sc	RQY	TVOPW	YRfRjPX	[QZgWWPY	\S	VOP	deQPW	RQY	QTV	PbhWPXXnS	eR[kPYc	XgZO	PbZPXX	XORnn	\P	hR[Y	VT	VOP	lTQVWRZVTẀ	|U	XgZO	ZTXVX	RQY	YRfRjPX	PbZPPY	VOP	gQhR[Y	\RnRQZPc	VOP	lTQVWRZVTW	XORnn	hRS	VOP	Y[UUPWPQZP	VT	VOP	deQPẀ	I	JKLv	}~��������	��	���	�����	���	�����������I	JKLvLJ	yOP	deQPW	fRSc	e[VOTgV	ZRgXPc	TWYPW	VOP	lTQVWRZVTW	[Q	eW[V[Qj	VT	XgXhPQYc	YPnRS	TW	[QVPWWghV	VOP	NTWqc	[Q	eOTnP	TW	[Q	hRWV	UTW	XgZO	hPW[TY	TU	V[fP	RX	VOP	deQPW	fRS	YPVPWf[QP̀I	JKLvLM	yOP	lTQVWRZV	]gf	RQY	VOP	lTQVWRZV	y[fP	fRS	\P	RYigXVPY	UTW	[QZWPRXPX	[Q	VOP	ZTXV	RQY	V[fP	ZRgXPY	\S	XgXhPQX[TQc	YPnRSc	TW	[QVPWWghV[TQ	gQYPW	]PZV[TQ	̂_̀�̀̂ 	̀�T	RYigXVfPQV	XORnn	\P	fRYP	VT	VOP	PbVPQVoLJ VORV	hPWUTWfRQZP	[Xc	eRXc	TW	eTgnY	ORkP	\PPQc	XT	XgXhPQYPYc	YPnRSPYc	TW	[QVPWWghVPYc	\S	RQTVOPW	ZRgXP	UTW	eO[ZO	VOP	lTQVWRZVTW	[X	WPXhTQX[\nPs	TWLM VORV	RQ	Prg[VR\nP	RYigXVfPQV	[X	fRYP	TW	YPQ[PY	gQYPW	RQTVOPW	hWTk[X[TQ	TU	VO[X	lTQVWRZV̀I	JKLK	�����������	��	���	�����	���	�����������I	JKLKLJ	�TVe[VOXVRQY[Qj	RQS	TVOPW	hWTk[X[TQ	VT	VOP	ZTQVWRWS	[Q	VO[X	tjWPPfPQVc	VOP	deQPW	WPXPWkPX	VOP	W[jOV	RV	RQS	V[fP	RQY	[Q	[VX	R\XTngVP	Y[XZWPV[TQ	VT	VPWf[QRVP	VOP	XPWk[ZPX	TU	VOP	lTQVWRZVTW	RQYzTW	VOP	NTWq	UTW	VOP	deQPWmX	ZTQkPQ[PQZP	RQY	e[VOTgV	ZRgXP	\S	j[k[Qj	eW[VVPQ	QTV[ZP	VT	VOP	lTQVWRZVTẀ		yO[X	VPWf[QRV[TQ	UTW	VOP	ZTQkPQ[PQZP	TU	VOP	deQPW	hWTk[X[TQ	RnnTeX	RQY	RgVOTW[�PX	VOP	deQPW	VT	VPWf[QRVP	VO[X	tjWPPfPQV	RV	RQS	V[fP	RQY	UTW	RQS	WPRXTQ	eORVXTPkPẀ		yO[X	W[jOV	fRS	\P	PbPWZ[XPY	\S	VOP	deQPW	[Q	[VX	ZTfhnPVP	Y[XZWPV[TQ̀I	JKLKLM	xhTQ	WPZP[hV	TU	QTV[ZP	UWTf	VOP	deQPW	TU	XgZO	VPWf[QRV[TQ	UTW	VOP	deQPWmX	ZTQkPQ[PQZPc	VOP	lTQVWRZVTW	XORnnLJ ZPRXP	ThPWRV[TQX	RX	Y[WPZVPY	\S	VOP	deQPW	[Q	VOP	QTV[ZPsLM VRqP	RZV[TQX	QPZPXXRWSc	TW	VORV	VOP	deQPW	fRS	Y[WPZVc	UTW	VOP	hWTVPZV[TQ	RQY	hWPXPWkRV[TQ	TU	VOP	NTWqs	RQYLv PbZPhV	UTW	NTWq	Y[WPZVPY	VT	\P	hPWUTWfPY	hW[TW	VT	VOP	PUUPZV[kP	YRVP	TU	VPWf[QRV[TQ	XVRVPY	[Q	VOP	QTV[ZPc	VPWf[QRVP	Rnn	Pb[XV[Qj	Xg\ZTQVWRZVX	RQY	hgWZORXP	TWYPWX	RQY	PQVPW	[QVT	QT	UgWVOPW	Xg\ZTQVWRZVX	RQY	hgWZORXP	TWYPWX̀I	JKLKLv	|Q	VOP	ZRXP	TU	XgZO	VPWf[QRV[TQ	UTW	VOP	deQPWmX	ZTQkPQ[PQZPc	VOP	lTQVWRZVTW	XORnn	\P	PQV[VnPY	VTc	RQY	VOP	deQPW	XORnn	WP[f\gWXP	VOP	lTQVWRZVTW	UTWc	RQ	Prg[VR\nP	hTWV[TQ	TU	VOP	lTQVWRZVTWmX	UPP	\RXPY	TQ	VOP	hTWV[TQ	TU	VOP	NTWq	hWThPWnS	ZTfhnPVPY	\PUTWP	VOP	PUUPZV[kP	YRVP	TU	VPWf[QRV[TQ̀		lTQVWRZVTWmX	PQV[VnPfPQV	VT	hRSfPQV	UTW	Rnn	XgZO	eTWq	XORnn	\P	hWPY[ZRVPY	TQ	[VX	hPWUTWfRQZP	TU	XgZO	eTWq	[Q	RZZTWYRQZP	e[VO	VOP	lTQVWRZV	�TZgfPQVX	RX	ZPWV[U[PY	\S	VOP	tWZO[VPZV	RQY	lTQXVWgZV[TQ	{RQRjPẀ		lTQVWRZVTW	XORnn	\P	PQV[VnPY	VT	QT	TVOPW	hRSfPQV	RQY	eR[kPX	RQS	ZnR[f	UTW	YRfRjPX̀�������	J�			�����}	���	��} ¡��}I	J�LJ	�¢����I	J�LJLJ	����������L	t	lnR[f	[X	R	YPfRQY	TW	RXXPWV[TQ	\S	TQP	TU	VOP	hRWV[PX	XPPq[Qjc	RX	R	fRVVPW	TU	W[jOVc	hRSfPQV	TU	fTQPSc	R	ZORQjP	[Q	VOP	lTQVWRZV	y[fPc	TW	TVOPW	WPn[PU	e[VO	WPXhPZV	VT	VOP	VPWfX	TU	VOP	lTQVWRZV̀	yOP	VPWf	£lnR[f£	RnXT	[QZngYPX	TVOPW	Y[XhgVPX	RQY	fRVVPWX	[Q	rgPXV[TQ	\PVePPQ	VOP	deQPW	RQY	lTQVWRZVTW	RW[X[Qj	TgV	TU	TW	WPnRV[Qj	VT	VOP	lTQVWRZV̀	yOP	WPXhTQX[\[n[VS	VT	Xg\XVRQV[RVP	lnR[fX	XORnn	WPXV	e[VO	VOP	hRWVS	fRq[Qj	VOP	lnR[f̀	yO[X	]PZV[TQ	̂ù̂ `̂	
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IJKL	MJN	OKPQROK	NSK	TUMKO	NJ	VRWK	X	YWXRZ	RM	JOIKO	NJ	RZ[JLK	WRPQRIXNKI	IXZX\KL	RM	X]]JOIXM]K	URNS	NSK	YJMNOX]N	Ĵ]QZKMNL_	̀abcacd	efgh	ifgfjk	lm	nopfgkqSK	TUMKO	XMI	YJMNOX]NJO	LSXWW	]JZZKM]K	XWW	YWXRZL	XMI	]XQLKL	JV	X]NRJM	X\XRMLN	NSK	JNSKO	XMI	XORLRM\	JQN	JV	JO	OKWXNKI	NJ	NSK	YJMNOX]Nr	USKNSKO	RM	]JMNOX]Nr	NJONr	sOKX]S	JV	UXOOXMNt	JO	JNSKOURLKr	RM	X]]JOIXM]K	URNS	NSK	OKPQROKZKMNL	JV	NSK	sRMIRM\	IRL[QNK	OKLJWQNRJM	ZKNSJI	LKWK]NKI	RM	NSK	u\OKKZKMN	XMI	URNSRM	NSK	[KORJI	L[K]RVRKI	st	X[[WR]XsWK	WXU_	̀abcacdca	YWXRZL	st	NSK	YJMNOX]NJO	ZQLN	sK	ZXIK	st	UORNNKM	MJNR]K	RM	X]]JOIXM]K	URNS	NSK	VJWWJURM\	[OJ]KIQOKL_ca NSK	YJMNOX]NJO	ZXt	LQsZRN	X	]WXRZ	]JM]KOMRM\	X	ZXNNKO	[OJ[KOWt	MJNR]KI	RM	X]]JOIXM]K	URNS	NSK	NRZK	OKPQROKZKMNL	JV	NSRL	YJMNOX]N	LKN	VJONS	RM	[XOX\OX[S	vw_v_x	XMI	KWLKUSKOKycd VXRWQOK	st	NSK	YJMNOX]NJO	NJ	VQOMRLS	NSK	OKPQROKI	]WXRZ	IJ]QZKMNXNRJM	URNSRM	NSK	NRZK	LKN	VJONS	XsJzK	LSXWW	]JMLNRNQNK	UXRzKO	JV	NSK	YJMNOX]NJO{L	OR\SN	NJ	]JZ[KMLXNRJM	VJO	LQ]S	]WXRZ_c| YJMNOX]NJO	LSXWW	VQOMRLS	NSOKK	}~�	]KONRVRKI	]J[RKL	JV	NSK	OKPQROKI	]WXRZ	IJ]QZKMNXNRJM_	qSK	]WXRZ	IJ]QZKMNXNRJM	LSXWW	sK	]JZ[WKNK	USKM	VQOMRLSKI_		qSK	KzXWQXNRJM	JV	NSK	YJMNOX]NJO{L	]WXRZ	URWW	sK	sXLKIr	XZJM\	JNSKO	NSRM\Lr	Q[JM	NSK	TUMKO{L	�OJ�K]N	�K]JOIL	XMI	NSK	YJMNOX]NJO{L	VQOMRLSKI	]WXRZ	IJ]QZKMNXNRJMc� ]WXRZ	IJ]QZKMNXNRJM	LSXWW	]JMVJOZ	NJ	�KMKOXWWt	u]]K[NKI	u]]JQMNRM\	�ORM]R[WKL	XMI	LSXWW	sK	RM	NSK	VJWWJURM\	VJOZXN�X_ \KMKOXW	RMNOJIQ]NRJMys_\KMKOXW	sX]�\OJQMI	IRL]QLLRJM]_ RLLQKLR_ RMIK�	JV	RLLQKL	}WRLNKI	MQZKOR]XWWt�yRR_ VJO	KX]S	RLLQK�}v�sX]�\OJQMI	}x�]SOJMJWJ\t}~�YJMNOX]NJO{L	[JLRNRJM	}OKXLJM	VJO	TUMKO{L	[JNKMNRXW	WRXsRWRNt�}��LQ[[JONRM\	IJ]QZKMNXNRJM	JV	ZKORN	JO	KMNRNWKZKMN}w�LQ[[JONRM\	IJ]QZKMNXNRJM	JV	IXZX\KL}��sK\RM	KX]S	RLLQK	JM	X	MKU	[X\KI_ XWW	]ORNR]XW	[XNS	ZKNSJI	L]SKIQWKL	}XL�[WXMMKIr	ZJMNSWt	Q[IXNKLr	L]SKIQWK	OKzRLRJML	XMI	XL�sQRWNr	XWJM\	URNS	]JZ[QNKO	IRL�L	JV	XWW	L]SKIQWKL	OKWXNKI	NJ	NSK	]WXRZyK_ [OJIQ]NRzRNt	K�SRsRNL	}RV	X[[OJ[ORXNK�y	XMIV_ LQZZXOt	JV	RLLQKL	XMI	IXZX\KL_cb LQ[[JONRM\	IJ]QZKMNXNRJM	JV	ZKORN	VJO	KX]S	RLLQK	LSXWW	sK	]RNKI	st	OKVKOKM]Kr	[SJNJ]J[RKL	JO	K�[WXMXNRJM_		�Q[[JONRM\	IJ]QZKMNXNRJM	ZXt	RM]WQIKr	sQN	LSXWW	MJN	sK	WRZRNKI	NJ	�KMKOXW	YJMIRNRJMLr	�KMKOXW	�KPQROKZKMNLr	NK]SMR]XW	L[K]RVR]XNRJMLr	IOXURM\Lr	]JOOKL[JMIKM]Kr	]JMVKOKM]K	MJNKLr	LSJ[	IOXURM\L	XMI	LQsZRNNXWLr	LSJ[	IOXURM\	WJ\Lr	LQOzKt	sJJ�Lr	RML[K]NRJM	OK[JONLr	IKWRzKOt	L]SKIQWKLr	NKLN	OK[JONLr	IXRWt	OK[JONLr	LQs]JMNOX]NLr	VOX\ZKMNXOt	Y��	L]SKIQWKL	JO	NRZK	RZ[X]N	XMXWtLKLr	[SJNJ\OX[SLr	NK]SMR]XW	OK[JONLr	OKPQKLNL	VJO	RMVJOZXNRJMr	VRKWI	RMLNOQ]NRJML	XMI	XWW	JNSKO	OKWXNKIOK]JOIL	MK]KLLXOt	NJ	LQ[[JON	NSK	YJMNOX]NJO{L	]WXRZ_c� LQ[[JONRM\	IJ]QZKMNXNRJM	JV	IXZX\KL	VJO	KX]S	RLLQK	LSXWW	sK	]RNKIr	[SJNJ]J[RKI	JO	K�[WXRMKI_		�Q[[JONRM\	IJ]QZKMNXNRJM	ZXt	RM]WQIKr	sQN	LSXWW	MJN	sK	WRZRNKI	NJr	XMt	JO	XWW	IJ]QZKMNL	OKWXNKI	NJNSK	[OK[XOXNRJM	XMI	LQsZRLLRJM	JV	NSK	sRIy	]KONRVRKIr	IKNXRWKI	WXsJO	OK]JOIL	RM]WQIRM\	WXsJO	IRLNORsQNRJM	OK[JONLy	ZXNKORXW	XMI	KPQR[ZKMN	[OJ]QOKZKMN	OK]JOILy	]JMLNOQ]NRJM	KPQR[ZKMN	JUMKOLSR[r	]JLNOK]JOIL	JO	OKMNXW	OK]JOILy	LQs]JMNOX]NJO	JO	zKMIJO	VRWKL	XMI	]JLN	OK]JOILy	LKOzR]K	]JLN	OK]JOILy[QO]SXLK	JOIKOLy	RMzJR]KLy	�OJ�K]N	XL�[WXMMKI	XMI	XL�sQRWN	]JLN	OK]JOILy	\KMKOXW	WKI\KO	OK]JOILy	zXORXM]K	OK[JONLy	X]]JQMNRM\	XI�QLNZKMN	OK]JOILr	XMI	XMt	JNSKO	X]]JQMNRM\	ZXNKORXW	MK]KLLXOt	NJ	LQ[[JON	NSK	YJMNOX]NJO{L	]WXRZL_c� KX]S	]J[t	JV	NSK	]WXRZ	IJ]QZKMNXNRJM	LSXWW	sK	]KONRVRKI	st	X	OKL[JMLRsWK	JVVR]KO	JV	NSK	YJMNOX]NJO	RM	X]]JOIXM]K	URNS	NSK	OKPQROKZKMNL	JV	NSKLK	YJMNOX]N	̂J]QZKMNL_	̀abcac|	�ljf�h	l�	nopfgk	̀abcac|ca	YWXRZL	st	KRNSKO	NSK	TUMKO	JO	YJMNOX]NJOr	USKOK	NSK	]JMIRNRJM	\RzRM\	ORLK	NJ	NSK	YWXRZ	RL	VROLN	IRL]JzKOKI	[ORJO	NJ	K�[ROXNRJM	JV	NSK	[KORJI	VJO	]JOOK]NRJM	JV	NSK	�JO�	LKN	VJONS	RM	�K]NRJM	vx_x_xr	LSXWW	sK	RMRNRXNKI	st	MJNR]K	NJ	NSK	JNSKO	[XONt	XMI	NJ	NSK	�MRNRXW	̂K]RLRJM	�X�KO	URNS	X	]J[t	LKMN	NJ	NSK	YJMLNOQ]NRJM	�XMX\KO	XMI	uO]SRNK]Nr	RV	NSK	
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IJKLMNOKN	MP	QRN	POJSMQT	UP	NLO	VQMNMUW	XOKMPMRQ	YUZOJ[	\WUM]P	̂_	OMNLOJ	̀UJN_	aQbOJ	NLMP	cOKNMRQ	de[d[f[d	PLUWW	̂O	MQMNMUNOb	gMNLMQ	hd	bU_P	UiNOJ	RKKaJJOQKO	Ri	NLO	OSOQN	TMSMQT	JMPO	NR	PaKL	\WUM]	RJ	gMNLMQ	hd	bU_P	UiNOJ	NLO	KWUM]UQN	iMJPN	JOKRTQMjOP	NLO	KRQbMNMRQ	TMSMQT	JMPO	NR	NLO	\WUM]k	gLMKLOSOJ	MP	WUNOJ[l	mnomopoq	\WUM]P	̂_	OMNLOJ	NLO	rgQOJ	RJ	\RQNJUKNRJk	gLOJO	NLO	KRQbMNMRQ	TMSMQT	JMPO	NR	NLO	\WUM]	MP	iMJPN	bMPKRSOJOb	UiNOJ	Os̀MJUNMRQ	Ri	NLO	̀OJMRb	iRJ	KRJJOKNMRQ	Ri	NLO	tRJZ	PON	iRJNL	MQ	cOKNMRQ	dh[h[hk	PLUWW	̂O	MQMNMUNOb	̂_	QRNMKO	NR	NLO	RNLOJ	̀UJN_[	VQ	PaKL	OSOQNk	QR	bOKMPMRQ	̂_	NLO	VQMNMUW	XOKMPMRQ	YUZOJ	MP	JOuaMJOb[l	mnomov	wxyz{y|{y}	wxyz~��z	��~�x~��y��l	mnomovom	�OQbMQT	iMQUW	JOPRWaNMRQ	Ri	U	\WUM]k	OsKÒN	UP	RNLOJgMPO	UTJOOb	MQ	gJMNMQT	RJ	UP	̀JRSMbOb	MQ	IJNMKWO	d�k	NLO	\RQNJUKNRJ	PLUWW	̀JRKOOb	bMWMTOQNW_	gMNL	̀OJiRJ]UQKO	Ri	NLO	\RQNJUKN	UQb	NLO	rgQOJ	PLUWW	KRQNMQaO	NR	]UZO	̀U_]OQNP	MQ	UKKRJbUQKO	gMNL	NLO	\RQNJUKN	XRKa]OQNP[l	mnomovoq	�LO	\RQNJUKN	ca]	UQb	\RQNJUKN	�M]O	PLUWW	̂O	Ub�aPNOb	MQ	UKKRJbUQKO	gMNL	NLO	VQMNMUW	XOKMPMRQ	YUZOJ�P	bOKMPMRQk	Pâ�OKN	NR	NLO	JMTLN	Ri	OMNLOJ	̀UJN_	NR	̀JRKOOb	MQ	UKKRJbUQKO	gMNL	NLMP	IJNMKWO	de[	�LO	IJKLMNOKN	gMWW	MPPaO	\OJNMiMKUNOP	iRJ	�U_]OQN	MQ	UKKRJbUQKO	gMNL	NLO	bOKMPMRQ	Ri	NLO	VQMNMUW	XOKMPMRQ	YUZOJ[l	mnomon	w��{��	�x~	���{z{xy��	wx�zo	Vi	NLO	\RQNJUKNRJ	gMPLOP	NR	]UZO	U	\WUM]	iRJ	UQ	MQKJOUPO	MQ	NLO	\RQNJUKN	ca]k	QRNMKO	UP	̀JRSMbOb	MQ	cOKNMRQ	de[d[f	PLUWW	̂O	TMSOQ	̂OiRJO	̀JRKOObMQT	NR	OsOKaNO	NLO	̀RJNMRQ	Ri	NLO	tRJZ	NLUN	MP	NLO	Pâ�OKN	Ri	NLO	\WUM][	�JMRJ	QRNMKO	MP	QRN	JOuaMJOb	iRJ	\WUM]P	JOWUNMQT	NR	UQ	O]OJTOQK_	OQbUQTOJMQT	WMiO	RJ	̀JR̀OJN_	UJMPMQT	aQbOJ	cOKNMRQ	d�[�[l	mnomo�	w��{��	�x~	���{z{xy��	�{��l	mnomo�om	Vi	NLO	\RQNJUKNRJ	gMPLOP	NR	]UZO	U	\WUM]	iRJ	UQ	MQKJOUPO	MQ	NLO	\RQNJUKN	�M]Ok	QRNMKO	UP	̀JRSMbOb	MQ	cOKNMRQ	de[d[f	PLUWW	̂O	TMSOQ[	VQ	NLO	KUPO	Ri	U	KRQNMQaMQT	bOWU_	RQW_	RQO	\WUM]	MP	QOKOPPUJ_[l	mnomo�oq	Vi	UbSOJPO	gOUNLOJ	KRQbMNMRQP	UJO	NLO	̂UPMP	iRJ	U	\WUM]	iRJ	UbbMNMRQUW	NM]Ok	PaKL	\WUM]	PLUWW	̂O	bRKa]OQNOb	_̂	bUNU	PâPNUQNMUNMQT	NLUN	gOUNLOJ	KRQbMNMRQP	gOJO	ÛQRJ]UW	iRJ	NLO	̀OJMRb	Ri	NM]Ok	KRaWb	QRN	LUSO	̂OOQ	JOUPRQÛW_	UQNMKM̀UNOb	UQb	LUb	UQ	UbSOJPO	OiiOKN	RQ	NLO	PKLObaWOb	KRQPNJaKNMRQ[l	mnomo�	��{��~	x�	w��{��	�x~	wxy���|�yz{��	����}��o	�LO	\RQNJUKNRJ	UQb	rgQOJ	gUMSO	\WUM]P	UTUMQPN	OUKL	RNLOJ	iRJ	KRQPOuaOQNMUW	bU]UTOP	UJMPMQT	RaN	Ri	RJ	JOWUNMQT	NR	NLMP	\RQNJUKN[	�LMP	]aNaUW	gUMSOJ	MQKWabOPom bU]UTOP	MQKaJJOb	̂_	NLO	rgQOJ	iRJ	JOQNUW	Os̀OQPOPk	iRJ	WRPPOP	Ri	aPOk	MQKR]Ok	̀JRiMNk	iMQUQKMQTk	âPMQOPP	UQb	JÒaNUNMRQk	UQb	iRJ	WRPP	Ri	]UQUTO]OQN	RJ	O]̀ WR_OO	̀JRbaKNMSMN_	RJ	Ri	NLO	POJSMKOP	Ri	PaKL	ÒJPRQP�	UQboq bU]UTOP	MQKaJJOb	̂_	NLO	\RQNJUKNRJ	iRJ	̀JMQKM̀UW	RiiMKO	Os̀OQPOP	MQKWabMQT	NLO	KR]̀ OQPUNMRQ	Ri	ÒJPRQQOW	PNUNMRQOb	NLOJOk	iRJ	WRPPOP	Ri	iMQUQKMQTk	̂aPMQOPP	UQb	JÒaNUNMRQk	UQb	iRJ	WRPP	Ri	̀JRiMN	OsKÒN	UQNMKM̀UNOb	̀JRiMN	UJMPMQT	bMJOKNW_	iJR]	NLO	tRJZ[�LMP	]aNaUW	gUMSOJ	MP	Ù ẀMKÛWOk	gMNLRaN	WM]MNUNMRQk	NR	UWW	KRQPOuaOQNMUW	bU]UTOP	baO	NR	OMNLOJ	̀UJN_�P	NOJ]MQUNMRQ	MQ	UKKRJbUQKO	gMNL	IJNMKWO	d�[	�RNLMQT	KRQNUMQOb	MQ	NLMP	cOKNMRQ	de[d[�	PLUWW	̂O	bOO]Ob	NR	̀JOKWabO	UPPOPP]OQN	Ri	WMuaMbUNOb	bU]UTOPk	gLOQ	Ù ẀMKÛWOk	MQ	UKKRJbUQKO	gMNL	NLO	JOuaMJO]OQNP	Ri	NLO	\RQNJUKN	XRKa]OQNP[l	mnoq	�y{z{��	���{�{xyl	mnoqom	\WUM]Pk	OsKWabMQT	NLRPO	gLOJO	NLO	KRQbMNMRQ	TMSMQT	JMPO	NR	NLO	\WUM]	MP	iMJPN	bMPKRSOJOb	UiNOJ	Os̀MJUNMRQ	Ri	NLO	ÒJMRb	iRJ	KRJJOKNMRQ	Ri	NLO	tRJZ	PON	iRJNL	MQ	cOKNMRQ	dh[h[h	RJ	UJMPMQT	aQbOJ	cOKNMRQP	d�[fk	d�[�k	UQb	dd[ek	PLUWW	̂O	JOiOJJOb	NR	NLO	VQMNMUW	XOKMPMRQ	YUZOJ	iRJ	MQMNMUW	bOKMPMRQ[	�LO	IJKLMNOKN	gMWW	POJSO	UP	NLO	VQMNMUW	XOKMPMRQ	YUZOJk	aQWOPP	RNLOJgMPO	MQbMKUNOb	MQ	NLO	ITJOO]OQN[	�sKÒN	iRJ	NLRPO	\WUM]P	OsKWabOb	̂_	NLMP	cOKNMRQ	de[h[dk	UQ	MQMNMUW	bOKMPMRQ	PLUWW	̂O	JOuaMJOb	UP	U	KRQbMNMRQ	̀JOKObOQN	NR	]ObMUNMRQ	Ri	UQ_	\WUM][	Vi	UQ	MQMNMUW	bOKMPMRQ	LUP	QRN	̂OOQ	JOQbOJOb	gMNLMQ	f�	bU_P	UiNOJ	NLO	\WUM]	LUP	̂OOQ	JOiOJJOb	NR	NLO	VQMNMUW	XOKMPMRQ	YUZOJk	NLO	̀UJN_	UPPOJNMQT	NLO	\WUM]	]U_	bO]UQb	]ObMUNMRQ	UQb	̂MQbMQT	bMP̀aNO	JOPRWaNMRQ	gMNLRaN	U	bOKMPMRQ	LUSMQT	̂OOQ	JOQbOJOb[	�QWOPP	NLO	VQMNMUW	XOKMPMRQ	YUZOJ	UQb	UWW	UiiOKNOb	̀UJNMOP	UTJOOk	NLO	VQMNMUW	XOKMPMRQ	YUZOJ	gMWW	QRN	bOKMbO	bMP̀aNOP	̂ONgOOQ	NLO	\RQNJUKNRJ	UQb	̀OJPRQP	RJ	OQNMNMOP	RNLOJ	NLUQ	NLO	rgQOJ[l	mnoqoq	�LO	VQMNMUW	XOKMPMRQ	YUZOJ	gMWW	JOSMOg	\WUM]P	UQb	gMNLMQ	NOQ	bU_P	Ri	NLO	JOKOM̀N	Ri	U	\WUM]	NUZO	RQO	RJ	]RJO	Ri	NLO	iRWWRgMQT	UKNMRQP�	�d�	JOuaOPN	UbbMNMRQUW	Pà R̀JNMQT	bUNU	iJR]	NLO	KWUM]UQN	RJ	U	JOP̀RQPO	gMNL	Pà R̀JNMQT	bUNU	iJR]	NLO	RNLOJ	̀UJN_k	�h�	JO�OKN	NLO	\WUM]	MQ	gLRWO	RJ	MQ	̀UJNk	�f�	Ù J̀RSO	NLO	\WUM]k	���	PaTTOPN	U	KR]̀ JR]MPOk	RJ	�e�	
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IJKLMN	OPN	QIROLNM	OPIO	OPN	STLOLIU	VNWLMLXT	YIZNR	LM	[TI\UN	OX	RNMXUKN	OPN	]UIL̂	L_	OPN	STLOLIU	VNWLMLXT	YIZNR	UIWZM	M[__LWLNTO	LT_XR̂IOLXT	OX	NKIU[ION	OPN	̂NRLOM	X_	OPN	]UIL̂	XR	L_	OPN	STLOLIU	VNWLMLXT	YIZNR	WXTWU[JNM	OPIÒ	LT	OPN	STLOLIU	VNWLMLXT	YIZNRaM	MXUN	JLMWRNOLXT̀	LO	bX[UJ	\N	LTIQQRXQRLION	_XR	OPN	STLOLIU	VNWLMLXT	YIZNR	OX	RNMXUKN	OPN	]UIL̂cd	efghgi	ST	NKIU[IOLTj	]UIL̂M̀	OPN	STLOLIU	VNWLMLXT	YIZNR	̂Ik̀	\[O	MPIUU	TXO	\N	X\ULjIONJ	OX̀	WXTM[UO	bLOP	XR	MNNZ	LT_XR̂IOLXT	_RX̂ 	NLOPNR	QIROk	XR	_RX̂ 	QNRMXTM	bLOP	MQNWLIU	ZTXbUNJjN	XR	NlQNROLMN	bPX	̂Ik	IMMLMO	OPN	STLOLIU	VNWLMLXT	YIZNR	LT	RNTJNRLTj	I	JNWLMLXTc	mPN	STLOLIU	VNWLMLXT	YIZNR	̂Ik	RNn[NMO	OPN	obTNR	OX	I[OPXRLpN	RNONTOLXT	X_	M[WP	QNRMXTM	IO	OPN	obTNRaM	NlQNTMNcd	efghgq	S_	OPN	STLOLIU	VNWLMLXT	YIZNR	RNn[NMOM	I	QIROk	OX	QRXKLJN	I	RNMQXTMN	OX	I	]UIL̂	XR	OX	_[RTLMP	IJJLOLXTIU	M[QQXROLTj	JIOÌ	M[WP	QIROk	MPIUU	RNMQXTJ̀	bLOPLT	ONT	JIkM	I_ONR	RNWNLQO	X_	OPN	RNn[NMÒ	ITJ	MPIUU	NLOPNR	rst	QRXKLJN	I	RNMQXTMN	XT	OPN	RNn[NMONJ	M[QQXROLTj	JIOÌ	rut	IJKLMN	OPN	STLOLIU	VNWLMLXT	YIZNR	bPNT	OPN	RNMQXTMN	XR	M[QQXROLTj	JIOI	bLUU	\N	_[RTLMPNJ̀	XR	rvt	IJKLMN	OPN	STLOLIU	VNWLMLXT	YIZNR	OPIO	TX	M[QQXROLTj	JIOI	bLUU	\N	_[RTLMPNJc	wQXT	RNWNLQO	X_	OPN	RNMQXTMN	XR	M[QQXROLTj	JIOÌ	L_	ITk̀	OPN	STLOLIU	VNWLMLXT	YIZNR	bLUU	NLOPNR	RNxNWO	XR	IQQRXKN	OPN	]UIL̂	LT	bPXUN	XR	LT	QIROcd	efghgf	S_	I	]UIL̂	PIM	TXO	\NNT	RNMXUKNJ	I_ONR	WXTMLJNRIOLXT	X_	OPN	_XRNjXLTj	ITJ	X_	_[ROPNR	NKLJNTWN	QRNMNTONJ	\k	OPN	QIROLNM	XR	RNn[NMONJ	\k	OPN	yRWPLONWÒ	OPN	yRWPLONWO	bLUU	RNTJNR	OX	OPN	QIROLNM	OPN	yRWPLONWOaM	bRLOONT	RNWX̂ N̂TJIOLXT	RNUIOLKN	OX	OPN	]UIL̂ 	̀LTWU[JLTj	ITk	RNWX̂ N̂TJNJ	WPITjN	LT	OPN	]XTORIWO	z[̂ 	XR	]XTORIWO	mL̂N	XR	\XOPc		S_	OPNRN	LM	I	M[RNOk	ITJ	OPNRN	IQQNIRM	OX	\N	I	QXMML\LULOk	X_	I	]XTORIWOXRaM	JN_I[UÒ	OPN	yRWPLONWO	̂Ik̀	\[O	LM	TXO	X\ULjIONJ	OX̀	TXOL_k	OPN	M[RNOk	ITJ	RNn[NMO	OPN	M[RNOkaM	IMMLMOITWN	LT	RNMXUKLTj	OPN	WXTORXKNRMkcd	efghg{	|LOPNR	QIROk	̂Ik	_LUN	_XR	̂NJLIOLXT	X_	IT	LTLOLIU	JNWLMLXT	IO	ITk	OL̂Ǹ	M[\xNWO	OX	OPN	ONR̂M	X_	zNWOLXT	s}cuc~cscd	efghg{ge	|LOPNR	QIROk	̂Ik̀	bLOPLT	v�	JIkM	_RX̂ 	OPN	JION	X_	RNWNLQO	X_	IT	LTLOLIU	JNWLMLXT̀	JN̂ITJ	LT	bRLOLTj	OPIO	OPN	XOPNR	QIROk	_LUN	_XR	̂NJLIOLXTc	S_	M[WP	I	JN̂ITJ	LM	̂IJN	ITJ	OPN	QIROk	RNWNLKLTj	OPN	JN̂ITJ	_ILUM	OX	_LUN	_XR	̂NJLIOLXT	bLOPLT	v�	JIkM	X_	RNWNLQO	OPNRNX_̀	OPNT	\XOP	QIROLNM	bILKN	OPNLR	RLjPOM	OX	̂NJLIONcd	efghg�	ST	OPN	NKNTO	X_	I	]UIL̂	IjILTMO	OPN	]XTORIWOXR̀	OPN	obTNR	̂Ik̀	\[O	LM	TXO	X\ULjIONJ	OX̀	TXOL_k	OPN	M[RNOk̀	L_	ITk̀	X_	OPN	TIO[RN	ITJ	ÎX[TO	X_	OPN	]UIL̂c	S_	OPN	]UIL̂	RNUIONM	OX	I	QXMML\LULOk	X_	I	]XTORIWOXRaM	JN_I[UÒ	OPN	obTNR	̂Ik̀	\[O	LM	TXO	X\ULjIONJ	OX̀	TXOL_k	OPN	M[RNOk	ITJ	RNn[NMO	OPN	M[RNOkaM	IMMLMOITWN	LT	RNMXUKLTj	OPN	WXTORXKNRMkcd	efghg�	S_	I	]UIL̂	RNUIONM	OX	XR	LM	OPN	M[\xNWO	X_	I	̂NWPITLWaM	ULNT̀	OPN	QIROk	IMMNROLTj	M[WP	]UIL̂	̂Ik	QRXWNNJ	LT	IWWXRJITWN	bLOP	IQQULWI\UN	UIb	OX	WX̂ QUk	bLOP	OPN	ULNT	TXOLWN	XR	_LULTj	JNIJULTNMcd	efgi	���������d	efgige	STONTOLXTIUUk	X̂ LOONJcd	efgigh	mPN	QIROLNM	̂Ik	NTJNIKXR	OX	RNMXUKN	OPNLR	]UIL̂M	\k	̂NJLIOLXT	bPLWP̀	[TUNMM	OPN	QIROLNM	̂[O[IUUk	IjRNN	XOPNRbLMǸ	MPIUU	\N	IĴ LTLMONRNJ	\k	OPN	ŷ NRLWIT	yR\LORIOLXT	yMMXWLIOLXT	LT	IWWXRJITWN	bLOP	LOM	]XTMOR[WOLXT	STJ[MORk	YNJLIOLXT	�RXWNJ[RNM	LT	N__NWO	XT	OPN	JION	X_	OPN	yjRNN̂NTOc	y	RNn[NMO	_XR	̂NJLIOLXT	MPIUU	\N	̂IJN	LT	bRLOLTj̀	JNULKNRNJ	OX	OPN	XOPNR	QIROk	OX	OPN	]XTORIWÒ	ITJ	_LUNJ	bLOP	OPN	QNRMXT	XR	NTOLOk	IĴ LTLMONRLTj	OPN	̂NJLIOLXTc	YNJLIOLXT	MPIUU	QRXWNNJ	LT	IJKITWN	X_	\LTJLTj	JLMQ[ON	RNMXU[OLXT	QRXWNNJLTjMcd	efgigi	|LOPNR	QIROk	̂Ik̀	bLOPLT	v�	JIkM	_RX̂ 	OPN	JION	OPIO	̂NJLIOLXT	PIM	\NNT	WXTWU[JNJ	bLOPX[O	RNMXU[OLXT	X_	OPN	JLMQ[ON	XR	~�	JIkM	I_ONR	̂NJLIOLXT	PIM	\NNT	JN̂ITJNJ	bLOPX[O	RNMXU[OLXT	X_	OPN	JLMQ[OǸ	JN̂ITJ	LT	bRLOLTj	OPIO	OPN	XOPNR	QIROk	_LUN	_XR	\LTJLTj	JLMQ[ON	RNMXU[OLXTc	S_	M[WP	I	JN̂ITJ	LM	̂IJN	ITJ	OPN	QIROk	RNWNLKLTj	OPN	JN̂ITJ	_ILUM	OX	_LUN	_XR	\LTJLTj	JLMQ[ON	RNMXU[OLXT	bLOPLT	~�	JIkM	I_ONR	RNWNLQO	OPNRNX_̀	OPNT	\XOP	QIROLNM	bILKN	OPNLR	RLjPOM	OX	\LTJLTj	JLMQ[ON	RNMXU[OLXT	QRXWNNJLTjM	bLOP	RNMQNWO	OX	OPN	LTLOLIU	JNWLMLXTcd	efgigq	mPN	QIROLNM	MPIUU	MPIRN	OPN	̂NJLIOXRaM	_NN	ITJ	ITk	_LULTj	_NNM	Nn[IUUkc	mPN	̂NJLIOLXT	MPIUU	\N	PNUJ	LT	OPN	QUIWN	bPNRN	OPN	�RXxNWO	LM	UXWIONJ̀	[TUNMM	ITXOPNR	UXWIOLXT	LM	̂[O[IUUk	IjRNNJ	[QXTc	yjRNN̂NTOM	RNIWPNJ	LT	̂NJLIOLXT	MPIUU	\N	NT_XRWNI\UN	IM	MNOOUN̂NTO	IjRNN̂NTOM	LT	ITk	WX[RO	PIKLTj	x[RLMJLWOLXT	OPNRNX_c�����������	��������
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EFGHIJKLEHF�MNKOO�EFPOQRS�K�PHIISPL�MLKLSJSFL�HG�LNS�ISPHIR�OSTKO�LELOS�LH�LNS�UIHUSILV�HF�WNEPN�LNS�XIHYSPL�EM�OHPKLSRZ�QMQKOOV�ISGSIISR�LH�KM�LNS�MELSZ�KFR�LNS�[WFSI\M�EFLSISML�LNSISEF]_̂�̀àà�bHOOHWEFT�PHJJSFPSJSFL�HG�LNS�cHId�KFR�QUHF�WIELLSF�ISeQSML�fV�LNS�gHFLIKPLHIZ�LNS�[WFSI�MNKOO�GQIFEMN�LH�LNS�gHFLIKPLHI�ISKMHFKfOS�ShERSFPS�LNKL�LNS�[WFSI�NKM�JKRS�GEFKFPEKO�KIIKFTSJSFLM�LH�GQOGEOO�LNS�[WFSI\M�HfOETKLEHFM�QFRSI�LNS�gHFLIKPL�HFOV�EG�ijk�LNS�[WFSI�GKEOM�LH�JKdS�UKVJSFLM�LH�LNS�gHFLIKPLHI�KM�LNS�gHFLIKPL�lHPQJSFLM�ISeQEISm�ink�LNS�gHFLIKPLHI�ERSFLEGESM�EF�WIELEFT�K�ISKMHFKfOS�PHFPSIF�ISTKIREFT�LNS�[WFSI\M�KfEOELV�LH�JKdS�UKVJSFL�WNSF�RQSm��HI�iok�K�PNKFTS�EF�LNS�cHId�JKLSIEKOOV�PNKFTSM�LNS�gHFLIKPL�pQJ]�qG�LNS�[WFSI�GKEOM�LH�UIHhERS�MQPN�ShERSFPSZ�KM�ISeQEISRZ�WELNEF�GHQILSSF�LNEILV�iork�RKVM�HG�LNS�gHFLIKPLHI\M�WIELLSF�ISeQSMLZ�LNS�gHFLIKPLHI�JKV�EJJSREKLSOV�MLHU�LNS�cHId�KFRZ�EF�LNKL�ShSFLZ�MNKOO�FHLEGV�LNS�[WFSI�LNKL�LNS�cHId�NKM�MLHUUSR]�sHWShSIZ�EG�LNS�ISeQSML�EM�JKRS�fSPKQMS�K�PNKFTS�EF�LNS�cHId�JKLSIEKOOV�PNKFTSM�LNS�gHFLIKPL�pQJ�QFRSI�iok�KfHhSZ�LNS�gHFLIKPLHI�JKV�EJJSREKLSOV�MLHU�HFOV�LNKL�UHILEHF�HG�LNS�cHId�KGGSPLSR�fV�LNS�PNKFTS�QFLEO�ISKMHFKfOS�ShERSFPS�EM�UIHhERSR]�qG�LNS�cHId�EM�MLHUUSR�QFRSI�LNEM�pSPLEHF�n]n]nZ�LNS�gHFLIKPL�tEJS�MNKOO�fS�SuLSFRSR�KUUIHUIEKLSOV�KFR�LNS�gHFLIKPL�pQJ�MNKOO�fS�EFPISKMSR�fV�LNS�KJHQFL�HG�LNS�gHFLIKPLHI\M�ISKMHFKfOS�PHMLM�HG�MNQLRHWFZ�RSOKV�KFR�MLKILvQUZ�UOQM�EFLSISML�KM�UIHhERSR�EF�LNS�gHFLIKPL�lHPQJSFLM]_̂�̀àaw�cNSIS�LNS�[WFSI�NKM�RSMETFKLSR�EFGHIJKLEHF�GQIFEMNSR�QFRSI�LNEM�pSPLEHF�n]n�KM�xPHFGERSFLEKOZx�LNS�gHFLIKPLHI�MNKOO�dSSU�LNS�EFGHIJKLEHF�PHFGERSFLEKO�KFR�MNKOO�FHL�REMPOHMS�EL�LH�KFV�HLNSI�USIMHF]�sHWShSIZ�LNS�gHFLIKPLHI�JKV�REMPOHMS�xPHFGERSFLEKOx�EFGHIJKLEHFZ�KGLSI�MShSF�iyk�RKVM\�WIELLSF�FHLEPS�LH�LNS�[WFSIZ�WNSIS�REMPOHMQIS�EM�ISeQEISR�fV�OKWZ�EFPOQREFT�K�MQfUHSFK�HI�HLNSI�GHIJ�HG�PHJUQOMHIV�OSTKO�UIHPSMM�EMMQSR�fV�K�PHQIL�HI�THhSIFJSFLKO�SFLELVZ�HI�fV�PHQIL�HI�KIfELIKLHIiMk�HIRSI]�tNS�gHFLIKPLHI�JKV�KOMH�REMPOHMS�xPHFGERSFLEKOx�EFGHIJKLEHF�LH�ELM�SJUOHVSSMZ�PHFMQOLKFLMZ�MQISLESMZ�pQfPHFLIKPLHIM�KFR�LNSEI�SJUOHVSSMZ�pQfvMQfPHFLIKPLHIMZ�KFR�HLNSIM�WNH�FSSR�LH�dFHW�LNS�PHFLSFL�HG�MQPN�EFGHIJKLEHF�MHOSOV�KFR�SuPOQMEhSOV�GHI�LNS�XIHYSPL�KFR�WNH�KTISS�LH�JKEFLKEF�LNS�PHFGERSFLEKOELV�HG�MQPN�EFGHIJKLEHF]z{|}�~_�̀a�aw�qG�LNS�SJUOHVJSFL�HG�LNS�gHFMLIQPLEHF��KFKTSI�HI��IPNELSPL�LSIJEFKLSMZ�LNS�[WFSI�MNKOO�SJUOHV�K�MQPPSMMHI�PHFMLIQPLEHF�JKFKTSI�HI�KIPNELSPL�LH�WNHJ�LNS�gHFLIKPLHI�NKM�FH�ISKMHFKfOS�HfYSPLEHF�KFR�WNHMS�MLKLQM�QFRSI�LNS�gHFLIKPL�lHPQJSFLM�MNKOO�fS�LNKL�HG�LNS�gHFMLIQPLEHF��KFKTSI�HI��IPNELSPLZ�ISMUSPLEhSOV]_�̀a�a��tNS�[WFSI�MNKOO�GQIFEMN�GQIFEMNZ�QUHF�WIELLSF�ISeQSMLZ�HFOVZ�KFR�KM�FSPSMMKIV�LH�PHJUOSLS�LNS�WHIdZ�MQIhSVM�RSMPIEfEFT�UNVMEPKO�PNKIKPLSIEMLEPMZ�OSTKO�OEJELKLEHFM�KFR�QLEOELV�OHPKLEHFM�GHI�LNS�MELS�HG�LNS�XIHYSPLZ�KFR�K�OSTKO�RSMPIEULEHF�HG�LNS�MELS]�tNS�gHFLIKPLHI�MNKOO�fS�SFLELOSR�LH�ISKMHFKfOV�ISOV�HF�LNS�KPPQIKPV�HG�EFGHIJKLEHF�GQIFEMNSR�fV�LNS�[WFSI�fQL�MNKOO�SuSIPEMS�UIHUSI�UISPKQLEHFM�ISOKLEFT�LH�LNS�MKGS�USIGHIJKFPS�HG�LNS�cHId]_̂�̀a�a���FOSMM�HLNSIWEMS�UIHhERSR�EF�LNS�gHFLIKPL�lHPQJSFLMZ�LNS�[WFSI�MNKOO�GQIFEMN�LH�LNS�gHFLIKPLHI�HFS�PHUV�HG�LNS�gHFLIKPL�lHPQJSFLM�GHI�UQIUHMSM�HG�JKdEFT�ISUIHRQPLEHFM�UQIMQKFL�LH�pSPLEHF�j]�]n]tNS�[WFSI�MNKOO�GQIFEMN�LNS�gHFLIKPLHI��LWH�ink��PHUESM�HG�LNS�gHFLIKPL�lHPQJSFLMZ�EFPOQREFT�HFS�MSL�LH�fS�QMSR�GHI�LNS�XIHYSPL��SPHIR�lIKWEFTM]�tNS�gHFLIKPLHI�JKV�UQIPNKMS�KRRELEHFKO�PHUESM�KL�LNS�PHML�HG�ISUIHRQPLEHFZ�UHMLKTS�KFR�NKFROEFT]q̂G�LNS�gHFLIKPLHI�RSGKQOLM�HI�FSTOSPLM�LH�PKIIV�HQL�LNS�cHId�EF�KPPHIRKFPS�WELN�LNS�gHFLIKPL�lHPQJSFLM�KFR�GKEOM�WELNEF�K�LSFvRKV�bEhSvRKV�USIEHR�KGLSI�ISPSEUL�HG�FHLEPS�GIHJ�LNS�[WFSI�LH�PHJJSFPS�KFR�PHFLEFQS�PHIISPLEHF�HG�MQPN�RSGKQOL�HI�FSTOSPL�WELN�REOETSFPS�KFR�UIHJULFSMMZ�LNS�[WFSI�JKVZ�WELNHQL�UISYQREPS�LH�HLNSI�ISJSRESM�LNS�[WFSI�JKV�NKhSZ�PHIISPL�MQPN�RSGKQOL�HI�FSTOSPL]�pQPN�KPLEHF�fV�LNS�[WFSI�KFR�KJHQFLM�PNKITSR�LH�LNS�gHFLIKPLHI�KIS�fHLN�MQfYSPL�LH�IShESW�fV�LNS�gHFMLIQPLEHF��KFKTSI�KFR�UIEHI�KUUIHhKO�HG�LNS��IPNELSPLZ�KFR�LNS�gHFMLIQPLEHF��KFKTSI�HI��IPNELSPL�JKVZ�UQIMQKFL�LH�pSPLEHF��]�]jZ�WELNNHOR�HI�FQOOEGV�K�gSILEGEPKLS�GHI�XKVJSFL�EF�WNHOS�HI�EF�UKILZ�LH�LNS�SuLSFL�ISKMHFKfOV�FSPSMMKIV�LH�ISEJfQIMS�LNS�[WFSI�GHI�LNS�ISKMHFKfOS�PHML�HG�PHIISPLEFT�MQPN�RSGEPESFPESMZ�EFPOQREFT�[WFSI\M�SuUSFMSM�KFR�PHJUSFMKLEHF�GHI�LNS�gHFMLIQPLEHF��KFKTSI\M�KFR��IPNELSPL\M�KFR�LNSEI�ISMUSPLEhS�PHFMQOLKFLM\�
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EFFGHGIJEK�LMNOGPML�QEFM�JMPMLLENR�SR�LTPU�FMVETKHW�JMXKMPHW�IN�VEGKTNMY�ZV�PTNNMJH�EJF�VTHTNM�[ERQMJHL�ENM�JIH�LTVVGPGMJH�HI�PIOMN�LTPU�EQITJHLW�HUM�\IJHNEPHIN�LUEKK�[ER�HUM�FGVVMNMJPM�HI�HUM�]̂ JMNY�ZV�HUM�\IJHNEPHIN�FGLEXNMML�̂GHU�HUM�EPHGIJL�IV�HUM�]̂ JMN�IN�HUM�_NPUGHMPHW�IN�HUM�EQITJHL�PKEGQMF�EL�PILHL�HI�HUM�]̂ JMNW�HUM�\IJHNEPHIN�QER�VGKM�E�\KEGQ�[TNLTEJH�HI�_NHGPKM�̀aYbcde�fg�hijik�lmMPTHGIJ�IV�HUM�\IJHNEPH�SR�HUM�\IJHNEPHIN�GL�E�NM[NMLMJHEHGIJ�HUEH�HUM�\IJHNEPHIN�UEL�OGLGHMF�HUM�LGHMW�SMPIQM�XMJMNEKKR�VEQGKGEN�̂GHU�KIPEK�PENMVTKKR�MmEQGJMF�HUM�\IJHNEPH�nIPTQMJHL�EJF�HUM�LGHMW�EJF�NM[NMLMJHL�HUEH�HUM�\IJHNEPHIN�GL�HUINITXUKR�VEQGKGEN�̂GHU�HUM�JEHTNM�EJF�KIPEHGIJ�IV�HUM�oINpW�HUM�LGHMW�HUM�L[MPGVGP�PIJFGHGIJL�TJFMN�ÛGPU�HUM�oINp�GL�HI�SM�[MNVINQMFW�EJF�PINNMKEHMF�[MNLIJEK�ISLMNOEHGIJL�̂GHU�NMqTGNMQMJHL�IV�HUM�\IJHNEPH�nIPTQMJHLYEJF�EKK�QEHHMNL�̂UGPU�QER�GJ�EJR�̂ER�EVVMPH�HUM�oINp�IN�GHL�[MNVINQEJPMY��rUM�\IJHNEPHIN�VTNHUMN�NM[NMLMJHL�HUEH�EL�E�NMLTKH�IV�LTPU�MmEQGJEHGIJL�EJF�GJOMLHGXEHGIJLW�HUM�\IJHNEPHIN�HUINITXUKR�TJFMNLHEJFL�HUM�\IJHNEPH�nIPTQMJHL�EJF�HUMGN�GJHMJH�EJF�[TN[ILMW�EJF�GL�VEQGKGEN�̂GHU�EKK�E[[KGPESKM�PIFMLW�INFGJEJPMLW�KÊLW�NMXTKEHGIJLW�EJF�NTKML�EL�HUMR�E[[KR�HI�HUM�oINpW�EJF�HUEH�HUM�\IJHNEPHIN�̂GKK�ESGFM�SR�LEQMY��\KEGQL�VIN�EFFGHGIJEK�HGQM�IN�EFFGHGIJEK�PIQ[MJLEHGIJ�EL�E�NMLTKH�IV�HUM�\IJHNEPHINsL�VEGKTNM�HI�VIKKÎ�HUM�VINMXIGJX�[NIPMFTNM�EJF�HI�VEQGKGENGtM�GHLMKV�̂GHU�EKK�KIPEK�PIJFGHGIJL�EJF�HUM�\IJHNEPH�nIPTQMJHL�ENM�̂EGOMF�EJF�̂GKK�JIH�SM�[MNQGHHMFYug�hijiv�ZV�HUM�\IJHNEPHIN�SMKGMOML�HUEH�EFFGHGIJEK�PILH�IN�HGQM�GL�GJOIKOMF�SMPETLM�IV�PKENGVGPEHGIJL�IN�GJLHNTPHGIJL�HUM�_NPUGHMPH�GLLTML�GJ�NML[IJLM�HI�HUM�\IJHNEPHINsL�JIHGPML�IN�NMqTMLHL�VIN�GJVINQEHGIJ�[TNLTEJH�HI�wMPHGIJL�xYyYy�IN�xYyYxW�HUM�\IJHNEPHIN�LUEKK�LTSQGH�\KEGQL�GJ�̂NGHGJX�EL�[NIOGFMF�GJ�_NHGPKM�̀aY�ZV�HUM�\IJHNEPHIN�VEGKL�HI�[MNVINQ�HUM�ISKGXEHGIJL�IV�wMPHGIJL�xYyYy�IN�xYyYxW�HUM�\IJHNEPHIN�LUEKK�[ER�LTPU�PILHL�EJF�FEQEXML�HI�HUM�]̂ JMNW�LTSzMPH�HI�LMPHGIJ�àỲY{W�EL�̂ITKF�UEOM�SMMJ�EOIGFMF�GV�HUM�\IJHNEPHIN�UEF�[MNVINQMF�LTPU�ISKGXEHGIJLY�ZV�HUM�\IJHNEPHIN�[MNVINQL�HUILM�ISKGXEHGIJLW�HUM�\IJHNEPHIN�LUEKK�JIH�SM�KGESKM�HI�HUM�]̂ JMN�IN�_NPUGHMPH�VIN�FEQEXML�NMLTKHGJX�VNIQ�MNNINLW�GJPIJLGLHMJPGML�IN�IQGLLGIJL�GJ�HUM�\IJHNEPH�nIPTQMJHLW�VIN�FGVVMNMJPML�SMĤMMJ�VGMKF�QMELTNMQMJHL�IN�PIJFGHGIJL�EJF�HUM�\IJHNEPH�nIPTQMJHLW�IN�VIN�JIJPIJVINQGHGML�IV�HUM�\IJHNEPH�nIPTQMJHL�HI�E[[KGPESKM�KÊLW�LHEHTHMLW�INFGJEJPMLW�PIFMLW�NTKML�EJF�NMXTKEHGIJLW�EJF�KÊVTK�INFMNL�IV�[TSKGP�ETHUINGHGMLYg�hijivik�rUM�]̂ JMN�GL�MJHGHKMF�HI�NMGQSTNLMQMJH�VNIQ�HUM�\IJHNEPHIN�VIN�EQITJHL�[EGF�HI�HUM�_NPUGHMPH�VIN�MOEKTEHGJX�EJF�JIH�NML[IJFGJX�HI�HUM�\IJHNEPHINsL�NMqTMLHL�VIN�GJVINQEHGIJ�HUEH�ENM�JIH�[NM[ENMF�GJ�EPPINFEJPM�̂GHU�HUM�\IJHNEPH�nIPTQMJHL�IN�̂UMNM�HUM�NMqTMLHMF�GJVINQEHGIJ�GL�EOEGKESKM�HI�HUM�\IJHNEPHIN�VNIQ�E�PENMVTK�LHTFR�EJF�PIQ[ENGLIJ�IV�HUM�\IJHNEPH�nIPTQMJHLW�VGMKF�PIJFGHGIJLW�IHUMN�]̂ JMN|[NIOGFMF�GJVINQEHGIJW�\IJHNEPHIN|[NM[ENMF�PIINFGJEHGIJ�FNÊGJXLW�IN�[NGIN�}NIzMPH�PINNML[IJFMJPM�IN�FIPTQMJHEHGIJYg�hiji~�oUMNM�MmGLHGJX�PIJFGHGIJL�ENM�ISLPTNMF�IN�PIJPMEKMF�VNIQ�HUM�]̂ JMN�IN�_NPUGHMPHsL�OGM̂�[NGIN�HI�HUM�LHENH�IV�HUGL�}NIzMPHsL�PIJLHNTPHGIJ�EPHGOGHGMLW�[INHNEREK�IV�LTPU�PIJFGHGIJL�GJ�HUM�FIPTQMJHL�GL�SELMF�IJ�NMELIJESKM�GQ[KGPEHGIJL�EJF�ELLTQ[HGIJLY��rUM�]̂ JMN�EJF�_NPUGHMPH�FI�JIH�GQ[KR�IN�XTENEJHMM�HI�HUM�\IJHNEPHIN�GJ�EJR�̂ER�HUEH�LTPU�[INHNEREKL�GJ�HUM�nIPTQMJHL�ENM�EPPTNEHM�IN�HNTMYg�hiji~ik�}URLGPEK�GJOMLHGXEHGIJL�EJF�HMLHGJX�IV�MmGLHGJX�PIJFGHGIJL�̂MNM�JIH�TJFMNHEpMJ�SR�HUM�_NPUGHMPHW�TJKMLL�LI�GJFGPEHMF�GJ�HUM�\IJHNEPH�nIPTQMJHLY��ghiji~ij�rUM�\IJHNEPHIN�QER�LTSQGH�̂NGHHMJ�NMqTMLHL�VIN�GJVINQEHGIJ�HI�HUM�_NPUGHMPH�HI�UMK[�VEPGKGHEHM�HUM�\IJHNEPHINsL�[MNVINQEJPM�IV�HUM�PIJHNEPHY��}NGIN�HI�LTSQGHHGJX�MEPU�NMqTMLH�VIN�GJVINQEHGIJW�HUM�\IJHNEPHIN�LUEKK�VGNLH�PENMVTKKR�LHTFR�EJF�PIQ[ENM�HUM�\IJHNEPH�nIPTQMJHLW�VGMKF�PIJFGHGIJLW�IHUMN�]̂ JMN�[NIOGFMF�GJVINQEHGIJW�\IJHNEPHIN�[NM[ENMF�\IINFGJEHGIJ�nNÊGJXLW�EJF�[NGIN�}NIzMPH�PINNML[IJFMJPM�EJF�FIPTQMJHEHGIJ�HI�FMHMNQGJM�HUEH�HUM�GJVINQEHGIJ�HI�SM�NMqTMLHMF�GL�JIH�NMELIJESKR�ISHEGJESKM�VNIQ�LTPU�LITNPMLYg�hiji~ih�lEPU�NMqTMLH�VIN�GJVINQEHGIJ�LUEKK�SM�LTSQGHHMF�HI�HUM�_NPUGHMPHW�GJ�̂NGHGJXW�̂GHU�E�PI[R�HI�HUM�\IJLHNTPHGIJ��EJEXMNY��lEPU�NMqTMLH�VIN�GJVINQEHGIJ�LUEKK�GFMJHGVR�HUM�L[MPGVGP�LITNPML�̂UGPU�̂MNM�NMOGM̂MF�SR�HUM�\IJHNEPHIN�GJ�EJ�MVVINH�HI�FMHMNQGJM�HUM�GJVINQEHGIJ�NMqTMLHMFW�EJF�E�LHEHMQMJH�HI�HUM�MVVMPH�HUEH�HUM�GJVINQEHGIJ�SMGJX�NMqTMLHMF�PITKF�JIH�SM�FMHMNQGJMF�VNIQ�LTPU�LITNPMLYg�hiji~iv�rUM�\IJHNEPHIN�LUEKK�LTSQGH�MEPU�NMqTMLH�VIN�GJVINQEHGIJ�LTVVGPGMJHKR�GJ�EFOEJPM�IV�HUM�FEHM�SR�̂UGPU�LTPU�GJVINQEHGIJ�GL�NMqTMLHMF�GJ�INFMN�HI�EKKÎ�HUM�_NPUGHMPH�LTVVGPGMJH�HGQMW�GJ�HUM�_NPUGHMPHsL�[NIVMLLGIJEK�zTFXQMJHW�HI�[MNQGH�EFMqTEHM�NMOGM̂�EJF�NML[IJLM�EJF�HI�[MNQGH�\IJHNEPHIN�PIQ[KGEJPM�̂GHU�HUM�KEHMLH�PIJLHNTPHGIJ�LPUMFTKMY



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

E�FGHGIGI�JKL�MNOPQRSTQUNO�VWOWXLR�PKWYY�ZWUOQWUO�W�YNX�WQ�QKL�[RN\LTQ�PUQL�QKWQ�PL]SLOQUWYŶ�OSZ_LRP�WÒ�YUPQP�LWTK�RL]SLPQ�aNR�UOaNRZWQUNOb��JKUP�YNX�PKWYY�TNOQWUO�QKL�cRWdUOXP�RLaLRLOTL�NR�efLTUaUTWQUNO�PLTQUNO�QN�dKUTK�QKL�RL]SLPQ�fLRQWUOPg�QKL�̀WQL�Na�QKL�RL]SLPQg�QN�dKNZ�QKL�RL]SLPQ�dWP�ZẀLg�_̂�dKNZ�QKL�RL]SLPQ�dWP�ZẀLg�QKL�OWQSRL�Na�QKL�RL]SLPQg�WÒ�QKL�hRTKUQLTQiP�RLPNYSQUNO�QKLRLNab��JKUP�YNX�PKWYY�_L�RLjULdL̀�WQ�LWTK�[RN\LTQ�ZLLQUOX�WÒ�QKL�PQWQSP�Na�QKL�RL]SLPQP�aNR�UOaNRZWQUNO�PKWYY�_L�ZẀL�fWRQ�Na�QKL�ZUOSQLP�Na�PSTK�ZLLQUOXPbE�FGHGIGk�JKL�MNOQRWTQNR�PKWYY�RLUZ_SRPL�QKL�ldOLR�WZNSOQP�TKWRXL̀�QN�QKL�ldOLR�_̂�QKL�hRTKUQLTQ�NR�MNOPQRSTQUNO�VWOWXLR�aNR�RLPfNÒUOX�QN�MNOQRWTQNR�RL]SLPQP�aNR�UOaNRZWQUNO�dKLRL�PSTK�UOaNRZWQUNO�UP�WjWUYW_YL�QN�QKL�MNOQRWTQNR�aRNZ�W�TWRLaSY�PQS̀ �̂WÒ�TNZfWRUPNO�Na�QKL�MNOQRWTQ�cNTSZLOQPg�aULỲ�TNÒUQUNOPg�NQKLR�ldOLR�fRNjÙL̀�UOaNRZWQUNOg�MNOQRWTQNR�fRLfWRL̀�MNNR̀UOWQUNO�cRWdUOXPg�NR�fRUNR�[RN\LTQ�TNRRLPfNÒLOTL�NR�̀NTSZLOQWQUNObmnop�qE�FGrGHGs�haQLR�QKL�MNOQRWTQ�KWP�_LLO�LtLTSQL̀g�QKL�ldOLR�WÒ�hRTKUQLTQ�dUYY�TNOPÙLR�RL]SLPQP�aNR�QKL�PS_PQUQSQUNO�NafRǸSTQP�UO�fYWTL�Na�QKNPL�PfLTUaUL̀�NOŶ�SÒLR�QKL�TNÒUQUNOP�PLQ�aNRQK�UO�QKL�uLOLRWY�vL]SURLZLOQP�wcUjUPUNO�xy�NaQKL�efLTUaUTWQUNOPzb�{̂�ZW|UOX�RL]SLPQP�aNR�PS_PQUQSQUNOPg�QKL�MNOQRWTQNR}Gs�RLfRLPLOQP�QKWQ�UQ�KWP�fLRPNOWYŶ�UOjLPQUXWQL̀�QKL�fRNfNPL̀�PS_PQUQSQL�fRǸSTQ�WÒ�̀LQLRZUOL̀�QKWQ�UQ�UPL]SWY�NR�PSfLRUNR�UO�WYY�RLPfLTQP�QN�QKWQ�PfLTUaUL̀~GH�RLfRLPLOQP�QKWQ�UQ�dUYY�fRNjÙL�QKL�PWZL�dWRRWOQ̂�aNR�QKL�PS_PQUQSQUNO�WP�UQ�dNSỲ�KWjL�fRNjÙL̀�aNR�QKLfRǸSTQ�PfLTUaUL̀~GF�TLRQUaULP�QKWQ�QKL�TNPQ�̀WQW�fRLPLOQL̀�UP�TNZfYLQL�WÒ�UOTYS̀LP�WYY�RLYWQL̀�TNPQP�aNR�QKL�PS_PQUQSQL̀fRǸSTQ�WÒ�aNR��NR|�QKWQ�ZSPQ�_L�TKWOXL̀�WP�W�RLPSYQ�Na�QKL�PS_PQUQSQUNOg�LtTLfQ�aNR�QKL�hRTKUQLTQiPRL̀LPUXO�TNPQPg�WÒ�dWUjLP�WYY�TYWUZP�aNR�Ẁ ÙQUNOWY�TNPQP�RLYWQL̀�QN�QKL�PS_PQUQSQUNO�QKWQ�PS_PL]SLOQŶ_LTNZL�WffWRLOQ~�WÒGr�PKWYY�TNNR̀UOWQL�QKL�UOPQWYYWQUNO�Na�QKL�WTTLfQL̀�PS_PQUQSQLg�ZW|UOX�PSTK�TKWOXLP�WP�ZŴ�_L�RL]SURL̀aNR�QKL��NR|�QN�_L�TNZfYLQL�UO�WYY�RLPfLTQPbE�FGrGHGH�JKL�ldOLR�PKWYY�_L�LOQUQYL̀�QN�RLUZ_SRPLZLOQ�aRNZ�QKL�MNOQRWTQNR�aNR�WZNSOQP�fWÙ�QN�QKL�hRTKUQLTQ�aNRRLjULdUOX�QKL�MNOQRWTQNRiP�fRNfNPL̀�PS_PQUQSQUNOP�aNR�TNOjLOULOTL�WaQLR�QKL�fLRUǸ�ONQL̀�UO�cUjUPUNO�xy�eLTQUNO�eS_PQUQSQUNO�[RNTL̀SRLP��WÒ�ZW|UOX�WXRLL̀�SfNO�TKWOXLP�UO�QKL�cRWdUOXP�WÒ�efLTUaUTWQUNOP�RLPSYQUOX�aRNZ�PSTKPS_PQUQSQUNOPb�E�FGIGs�JKL�MNOQRWTQNR�dWRRWOQP�QN�QKL�ldOLRg�MNOPQRSTQUNO�VWOWXLRg�WÒ�hRTKUQLTQ�QKWQ�ZWQLRUWYP�WÒ�L]SUfZLOQ�aSROUPKL̀�SÒLR�QKL�MNOQRWTQ�dUYY�_L�Na�XNǸ�]SWYUQ̂�WÒ�OLd�SOYLPP�QKL�MNOQRWTQ�cNTSZLOQP�RL]SURL�NR�fLRZUQ�NQKLRdUPLb�JKL�MNOQRWTQNR�aSRQKLR�dWRRWOQP�QKWQ�QKL��NR|�dUYY�TNOaNRZ�QN�QKL�RL]SURLZLOQP�Na�QKL�MNOQRWTQ�cNTSZLOQP�WÒ�dUYY�_L�aRLL�aRNZ�̀LaLTQPg�LtTLfQ�aNR�QKNPL�UOKLRLOQ�UO�QKL�]SWYUQ̂�Na�QKL��NR|�QKL�MNOQRWTQ�cNTSZLOQP�RL]SURL�NR�fLRZUQb�̀LaLTQPb��NR|g�ZWQLRUWYPg�NR�L]SUfZLOQ�ONQ�TNOaNRZUOX�QN�QKLPL�RL]SURLZLOQP�ZŴ�_L�TNOPÙLRL̀�̀LaLTQUjLb�JKL�MNOQRWTQNRiP�dWRRWOQ̂�LtTYS̀LP�RLZL̀ �̂aNR�̀WZWXL�NR�̀LaLTQ�TWSPL̀�_̂�W_SPLg�WYQLRWQUNOP�QN�QKL��NR|�ONQ�LtLTSQL̀�_̂�QKL�MNOQRWTQNRg�UZfRNfLR�NR�UOPSaaUTULOQ�ZWUOQLOWOTLg�UZfRNfLR�NfLRWQUNOg�NR�ONRZWY�dLWR�WÒ�QLWR�WÒ�ONRZWY�SPWXLb��a�RL]SURL̀�_̂�QKL�MNOPQRSTQUNO�VWOWXLR�NR�hRTKUQLTQg�QKL�MNOQRWTQNR�PKWYY�aSROUPK�PWQUPaWTQNR̂�LjÙLOTL�WP�QN�QKL�|UÒ�WÒ�]SWYUQ̂�Na�ZWQLRUWYP�WÒ�L]SUfZLOQb�JKL�MNOQRWTQNR�PKWYY�fŴ�PWYLPg�TNOPSZLRg�SPL�WÒ�PUZUYWR�QWtLP�aNR�QKL��NR|�NR�fNRQUNOP�QKLRLNa�fRNjÙL̀�_̂�QKL�MNOQRWTQNR�MNOQRWTQNRg�QN�QKL�LtQLOQ�fRWTQUTW_YLg�QKWQ�WRL�YLXWYŶ�LOWTQL̀�dKLO�_ÙP�WRL�RLTLUjL̀�NR�OLXNQUWQUNOP�TNOTYS̀L̀g�dKLQKLR�NR�ONQ�̂LQ�LaaLTQUjL�NR�ZLRLŶ�PTKL̀SYL̀�QN�XN�UOQN�LaaLTQb��������JKL�ldOLR�UP�LtLZfQ�aRNZ�fŴZLOQ�Na��L̀LRWYg�eQWQLg�YNTWY�QWtLPg�WÒ�aRNZ�fŴZLOQ�Na�PWYLP�WÒTNZfLOPWQUOX�SPL�QWtLP�Na�QKL�eQWQL�Na��Ld��NR|�WÒ�Na�TUQULP�WÒ�TNSOQULP�NO�WYY�ZWQLRUWYP�WÒ�PSffYULP�PNỲ�QN�QKLldOLR�fSRPSWOQ�QN�QKL�fRNjUPUNOP�Na�QKUP�MNOQRWTQb�JKLPL�QWtLP�WRL�ONQ�QN�_L�UOTYS̀L̀�UO�_ÙPb�JKUP�LtLZfQUNO�̀NLPONQg�KNdLjLRg�WffŶ�QN�QNNYPg�ZWTKUOLR̂g�L]SUfZLOQg�NR�NQKLR�fRNfLRQ̂�YLWPL̀�_̂g�NR�QN�QKL�MNOQRWTQNR�NR�WPS_TNOQRWTQNR~�WÒ�QKL�MNOQRWTQNR�WÒ�UQP�PS_TNOQRWTQNR�PKWYY�_L�RLPfNOPU_YL�aNRg�WÒ�fŴg�WÔ�WÒ�WYY�WffYUTW_YL
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EFGHIJ�KLMNOPKLQ�IFNHI�FLP�MRSTHLIFEKLQ�OIH�EFGHIJ�RL�IOMU�NHFIHP�ERRNIJ�SFMUKLHVWJ�HXOKTSHLE�RV�REUHV�TVRTHVEWYZ[\]�̂_�̀abcb̂�dLNHII�REUHVeKIH�TVRfKPHP�KL�EUH�gRLEVFME�hRMOSHLEIJ�EUH�ieLHVJ�FIIKIEHP�jW�kUH�ieLHVJ�EUVROQU�EUH�gRLIEVOMEKRL�lFLFQHVJ�IUFNN�IHMOVH�FLP�TFW�mRV�EUH�jOKNPKLQ�THVSKEY�THVSKE�mVRS�EUH�nHe�oRVp�qEFEH�rPOMFEKRL�hHTFVESHLEY�kUH�gRLEVFMERV�IUFNN�IHMOVH�FLP�TFW�mRV�FNN�REUHV�THVSKEIJ�mHHIJ�NKMHLIHIJ�FLP�KLITHMEKRLI�jW�QRfHVLSHLE�FQHLMKHI�LHMHIIFVW�mRV�TVRTHV�HGHMOEKRL�FLP�MRSTNHEKRL�Rm�EUH�sRVp�EUFE�FVH�MOIERSFVKNW�IHMOVHP�FmEHV�HGHMOEKRL�Rm�EUH�gRLEVFME�FLP�NHQFNNW�VHXOKVHP�FE�EUH�EKSH�jKPI�FVH�VHMHKfHP�RV�LHQREKFEKRLI�MRLMNOPHPYRm�FLP�MRSTNHEKRL�Rm�EUH�MRLEVFMEJ�eUKMU�FVH�NHQFNNW�VHXOKVHPYt̀�abcbub̂�kUH�gRLEVFMERV�IUFNN�MRSTNW�eKEU�FNN�FTTNKMFjNH�nHe�oRVp�qEFEH�hHTFVESHLE�Rm�vFjRV�VHXOKVHSHLEIJ�KLMNOPKLQ�EUH�TVRfKIKRL�EUFE�HfHVW�eRVpHV�HSTNRWHP�KL�THVmRVSFLMH�Rm�F�TOjNKM�eRVp�MRLEVFME�IUFNN�jH�MHVEKmKHP�FI�UFfKLQ�MRSTNHEHP�FL�iqwx�yz{UROV�IFmHEW�EVFKLKLQ�MROVIHY�kUH�gRLEVFMERV�FLP�qOjMRLEVFMERV�IUFNN�jH�IRNHNW�VHITRLIKjNH�mRV�MRSTNKFLMH�eKEU�EUKI�VHXOKVHSHLE�eKEU�VHITHME�ER�EUHKV�HSTNRWHHIY�kUH�gRLEVFMERV|I�RV�qOjMRLEVFMERV|I�mFKNOVH�ER�MRSTNW�eKEU�EUKI�VHXOKVHSHLE�IUFNN�LRE�EVFLImHV�RV�KL�FLW�eFW�KSTRIH�EUH�VHITRLIKjNH�mRV�eRVpHV�IFmHEW�OTRL�EUH�ieLHV�RV�EUH�xVMUKEHMEY}~�~�~���L�FMMRVPFLMH�eKEU�nHe�oRVp�qEFEH�vFjRV�vFe�xVEKMNH��J�qHMEKRL���zJ�IOjPY��{F�F�J�EUH�gRLEVFMERV�IUFNN�IOjSKE�ER�EUH�ieLHV�eKEUKL��z�PFWI�FmEHV�KIIOFLMH�Rm�gRLEVFMERV|I�mKVIE�TFWVRNNJ�FLP�HfHVW��z�PFWI�EUHVHFmEHVJ�F�EVFLIMVKTE�RmEUH�RVKQKLFN�TFWVRNN�VHMRVPJ�IOjIMVKjHP�FLP�FmmKVSHP�FI�EVOH�OLPHV�EUH�THLFNEKHI�Rm�THV�OVWY�̀abcba��m�EUH�gRLEVFMERV�THVmRVSI�sRVp�pLReKLQ�KE�ER�jH�RV�qOjMRLEVFMERV�THVmRVSI�sRVp�eUKMU�KE�pLReI�RV�IURONP�UFfH�pLReL�eFI�MRLEVFVW�ER�FTTNKMFjNH�NFeIJ�IEFEOEHIJ�RVPKLFLMHIJ�MRPHIJ�VONHI�FLP�VHQONFEKRLIJ�RV�NFemON�RVPHVI�Rm�TOjNKM�FOEURVKEKHIJ�EUH�gRLEVFMERV�IUFNN�FIIOSH�FTTVRTVKFEH�VHITRLIKjKNKEW�mRV�IOMU�sRVp�FLP�IUFNN�jHFV�EUH�MRIEI�FEEVKjOEFjNH�ER�MRVVHMEKRLY�̀abcb���������������������������������b��m�EUH�gRLEVFMERV�HLMROLEHVI�MRLPKEKRLI�FE�EUH�IKEH�EUFE�FVH��y��IOjIOVmFMH�RV�REUHVeKIH�MRLMHFNHP�TUWIKMFN�MRLPKEKRLI�EUFE�PKmmHV�SFEHVKFNNW�mVRS�EURIH�KLPKMFEHP�KL�EUH�gRLEVFME�hRMOSHLEI�RV�����OLpLReL�TUWIKMFN�MRLPKEKRLI�Rm�FL�OLOIOFN�LFEOVH�EUFE�PKmmHV�SFEHVKFNNW�mVRS�EURIH�RVPKLFVKNW�mROLP�ER�HGKIE�FLP�QHLHVFNNW�VHMRQLK�HP�FI�KLUHVHLE�KL�MRLIEVOMEKRL�FMEKfKEKHI�Rm�EUH�MUFVFMEHV�TVRfKPHP�mRV�KL�EUH�gRLEVFME�hRMOSHLEIJ�EUH�gRLEVFMERV�IUFNN�TVRSTENW�TVRfKPH�LREKMH�ER�EUH�ieLHVJ�gRLIEVOMEKRL�lFLFQHVJ�FLP�EUH�xVMUKEHME�KL�eVKEKLQ�jHmRVH�MRLPKEKRLI�FVH�PKIEOVjHP�FLP�KL�LR�HfHLE�NFEHV�EUFL�y��PFWI�FmEHV�mKVIE�RjIHVfFLMH�Rm�EUH�MRLPKEKRLIY�kUH�xVMUKEHME�FLP�gRLIEVOMEKRL�lFLFQHV�eKNN�TVRSTENW�KLfHIEKQFEH�IOMU�MRLPKEKRLI�FLPJ�Km�EUH�xVMUKEHMEJ�KL�MRLIONEFEKRL�eKEU�EUH�gRLIEVOMEKRL�lFLFQHVJ�PHEHVSKLHI�EUFE�EUHW�PKmmHV�SFEHVKFNNW�FLP�MFOIH�FL�KLMVHFIH�RV�PHMVHFIH�KL�EUH�gRLEVFMERV|I�MRIE�RmJ�RV�EKSH�VHXOKVHP�mRVJ�THVmRVSFLMH�Rm�FLW�TFVE�Rm�EUH�sRVpJ�eKNN�VHMRSSHLP�EUFE�FL�HXOKEFjNH�FP�OIESHLE�jH�SFPH�KL�EUH�gRLEVFME�qOS�RV�gRLEVFME�kKSHJ�RV�jREUY��m�EUH�xVMUKEHMEJ�KL�MRLIONEFEKRL�eKEU�EUH�gRLIEVOMEKRL�lFLFQHVJ�PHEHVSKLHI�EUFE�EUH�MRLPKEKRLI�FE�EUH�IKEH�FVH�LRE�SFEHVKFNNW�PKmmHVHLE�mVRS�EURIH�KLPKMFEHP�KL�EUH�gRLEVFME�hRMOSHLEI�FLP�EUFE�LR�MUFLQH�KL�EUH�EHVSI�Rm�EUH�gRLEVFME�KI��OIEKmKHPJ�EUH�xVMUKEHME�IUFNN�TVRSTENW�LREKmW�EUH�ieLHVJ�gRLIEVOMEKRL�lFLFQHVJ�FLP�gRLEVFMERVJ�IEFEKLQ�EUH�VHFIRLIY��m�EUH�ieLHV�RV�gRLEVFMERV�PKITOEHI�EUH�xVMUKEHME|I�PHEHVSKLFEKRL�RV�VHMRSSHLPFEKRLJ�HKEUHV�TFVEW�SFW�IOjSKE�F�gNFKS�FI�TVRfKPHP�KL�xVEKMNH�y�Yt̀�ab�b̂�kUH�gRLEVFMERV�IUFNN�KLMNOPH�KL�EUH�gRLEVFME�qOS�FNN�FNNReFLMHI�IEFEHP�KL�EUH�gRLEVFME�hRMOSHLEIY��EHSI�MRfHVHP�jW�FNNReFLMHI�IUFNN�jH�IOTTNKHP�mRV�IOMU�FSROLEI�FLP�jW�IOMU�THVIRLI�RV�HLEKEKHI�FI�EUH�ieLHV�SFW�PKVHMEJ�jOE�EUH�gRLEVFMERV�IUFNN�LRE�jH�VHXOKVHP�ER�HSTNRW�THVIRLI�RV�HLEKEKHI�ER�eURS�EUH�gRLEVFMERV�UFI�VHFIRLFjNH�Rj�HMEKRLYb̂��gRLEKLQHLMW�xNNReFLMHI�IUFNN�MRfHV�EUH�PKVHME�MRIE�ER�EUH�gRLEVFMERV�FLP�qOjMRLEVFMERVI�mRV�NFjRVJ�SFEHVKFNI�FLP�HXOKTSHLEJ�KLMNOPKLQ�PHNKfHVWJ�OLNRFPKLQJ�IERVFQHJ�UFLPNKLQ�FLP�KLIEFNNFEKRLY��kUHW�PR�LRE�KLMNOPH�EUH�gRLEVFMERV|I�RfHVUHFP�FLP�TVRmKEJ�KLMNOPKLQ�EUH�MRIEI�Rm�jRLPIJ�KLIOVFLMHJ�FPSKLKIEVFEKRL�FLP�IOTHVfKIKRLJ�eUKMU�MRIEI�IURONP�jH�MFVVKHP�FI�TFVE�Rm�EUH�gRLEVFME�qOSY�������������bu�kUH�xVMUKEHME�IUFNN�MVHFEH�FLP�TVRMHII�xNNReFLMH�xMMHII�xOEURVK�FEKRLI�mRV�EUH�gRLIEVOMEKRLlFLFQHV�FLP�ieLHV|I�FTTVRfFN�FLP�HGHMOEKRL�KL�FMMRVPFLMH�eKEU�EUH�gRLEVFME�hRMOSHLEIY�̀ab�bu�dLNHII�REUHVeKIH�TVRfKPHP�KL�EUH�gRLEVFME�hRMOSHLEI�
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EF GHHIJGKLMN�NOGHH�LIPMQ�ROM�LINR�RI�ROM�SIKRQGLRIQ�IT�UGRMQVGHN�GKW�MXYVZUMKR�WMHVPMQMW�GR�ROM�NVRM�GKW�GHH�QMXYVQMW�RG[MN\�HMNN�GZZHVLG]HM�RQGWM�WVNLIYKRN̂E_ SIKRQGLRIQ̀N�LINRN�TIQ�YKHIGWVKa�GKW�OGKWHVKa�GR�ROM�NVRM\�HG]IQ\�VKNRGHHGRVIK�LINRN\�IPMQOMGW\�ZQITVR\�GKW�IROMQ�M[ZMKNMN�LIKRMUZHGRMW�TIQ�NRGRMW�GHHIJGKLM�GUIYKRN�NOGHH�]M�VKLHYWMW�VK�ROM�SIKRQGLR�bYU�]YR�KIR�VK�ROM�GHHIJGKLMN̂�GKWEc JOMKMPMQ�LINRN�GQM�UIQM�ROGK�IQ�HMNN�ROGK�GHHIJGKLMN\�ROM�SIKRQGLR�bYU�NOGHH�]M�GWdYNRMW�GLLIQWVKaHe�]e�SOGKaM�fQWMQg�hOM�GUIYKR�IT�ROM�SOGKaM�fQWMQ�NOGHH�QMTHMLR�ijk�ROM�WVTTMQMKLM�]MRJMMK�GLRYGH�LINRN�GKW�ROM�GHHIJGKLMN�YKWMQ�bMLRVIK�lgmgngj�GKW�ink�LOGKaMN�VK�SIKRQGLRIQ̀N�LINRN�YKWMQ�bMLRVIK�lgmgngngoGRMQVGHN�GKW�MXYVZUMKR�YKWMQ�GK�GHHIJGKLM�NOGHH�]M�NMHMLRMW�]e�ROM�fJKMQ�JVRO�QMGNIKG]HM�ZQIUZRKMNNgp�cEqEc�oGRMQVGHN�GKW�MXYVZUMKR�YKWMQ�GK�GHHIJGKLM�NOGHH�]M�NMHMLRMW�]e�ROM�fJKMQ�JVRO�QMGNIKG]HM�ZQIUZRKMNNgp�cEqEc�rMTMQ�RI�sVPVNVIK�tj�bMLRVIK�uvHHIJGKLMNu�TIQ�GWWVRVIKGH�VKTIQUGRVIKgp�cEwEF�hOM�SIKRQGLRIQ�NOGHH�MUZHIe�GKW�WMNVaKGRM�G�LIUZMRMKR�NYZMQVKRMKWMKR�GKW�KMLMNNGQe�GNNVNRGKRN�JOI�NOGHH�]M�VK�GRRMKWGKLM�GR�ROM�xQIdMLR�NVRM�WYQVKa�ZMQTIQUGKLM�IT�ROM�yIQzg�hOM�NYZMQVKRMKWMKR�NOGHH�QMZQMNMKR�ROM�SIKRQGLRIQ\�GKW�LIUUYKVLGRVIKN�aVPMK�RI�ROM�NYZMQVKRMKWMKR�NOGHH�]M�GN�]VKWVKa�GN�VT�aVPMK�RI�ROM�SIKRQGLRIQg�hOM�NYZMQVKRMKWMKR�NOGHH�]M�VK�GRRMKWGKLM�GR�ROM�ZQIdMLR�NVRM�TYHH�RVUM�ROQIYaOIYR�ROM�JIQz\�VKLHYWVKa�LIUZHMRVIK�IT�ROM�ZYKLO�HVNRg�hOM�NYZMQVKRMKWMKR�UYNR�NZMGz�ROM�{KaHVNO�HGKaYGaM�LHMGQHeg|}~��F_hOM�SIKRQGLRIQ�NOGHH�UGVKRGVK�GKW�UGzM�GPGVHG]HM\�GR�ROM�xQIdMLR�NVRM\�ROM�SIKRQGLR�sILYUMKRN\�VKLHYWVKa�SOGKaM�fQWMQN\�SIKNRQYLRVIK�SOGKaM�sVQMLRVPMN\�GKW�IROMQ�oIWVTVLGRVIKN\�VK�aIIW�IQWMQ�GKW�UGQzMW�LYQQMKRHe�RI�VKWVLGRM�TVMHW�LOGKaMN�GKW�NMHMLRVIKN�UGWM�WYQVKa�LIKNRQYLRVIK\�GKW�ROM�GZZQIPMW�bOIZ�sQGJVKaN\�xQIWYLR�sGRG\�bGUZHMN\�GKW�NVUVHGQ�QMXYVQMW�NY]UVRRGHNg�NY]UVRRGHN�VK�aIIW�IQWMQ�GKW�LIKWVRVIKg�hOMNM�NOGHH�]M�VK�MHMLRQIKVL�TIQU�IQ�ZGZMQ�LIZe\�GPGVHG]HM�RI�ROM�SIKNRQYLRVIK�oGKGaMQ\�vQLOVRMLR\�GKW�fJKMQ\�GKW�WMHVPMQMW�RI�ROM�SIKNRQYLRVIK�oGKGaMQ�TIQ�NY]UVRRGH�RI�ROM�fJKMQ�YZIK�LIUZHMRVIK�IT�ROM�yIQz�GN�G�QMLIQW�IT�ROM�yIQz�GN�LIKNRQYLRMWg|}~��Fcp�cEF_EFF�hOM�SIKRQGLRIQ�VN�QMXYVQMW�RI�ZQIPVWM�GHH�NY]UVRRGHN�TIQ�ROM�vQLOVRMLR̀N�QMPVMJgvHH�NY]UVRRGHN�GQM�RI�]M�ZQIPVWMW�RI�ROM�vQLOVRMLR�]e�ROM�bY]UVRRGH�WMGWHVKMN�KIRMW�VK�ROM�SIKRQGLR�sILYUMKRNg�hOM�vQLOVRMLR̀N�QMPVMJ�IT�SIKRQGLRIQ̀NNY]UVRRGHN�JVHH�]M�HVUVRMW�RI�ROM�RVUM�ZQMLMWVKa�ROM�bY]UVRRGH�WMGWHVKM�GKW�JVHH�LIKNVNR�IT�GK�M[GUVKGRVIK�IT�GKVKVRVGH�NY]UVRRGH�GKW���QMNY]UVRRGH�N�g�hOM�fJKMQ�VN�MKRVRHMW�RI�I]RGVK�QMVU]YQNMUMKR�TQIU�ROMSIKRQGLRIQ�TIQ�GUIYKRN�ZGVW�RI�ROM�vQLOVRMLR�TIQ�MPGHYGRVIK�IT�GWWVRVIKGH�QMNY]UVRRGHN\�GKW�TIQ�MPGHYGRVIK�ITNY]UVRRGHN�TIQ�JOVLO�ROM�VKVRVGH�NY]UVNNVIK�VN�QMLMVPMW�GTRMQ�ROM�bY]UVRRGH�WMGWHVKMNg����������hOM�SIKRQGLRIQ�NOGHH�]M�QMNZIKNV]HM�TIQ�MKTIQLVKa��������������������������������������������������������������������������������������������ROM�TIHHIJVKa�QYHMN�IT�LIKWYLR�TIQ�VRN�ZMQNIKKMH�GKW�ROINM�IT�VRN�NY]LIKRQGLRIQN\�NY]�NY]LIKRQGLRIQN\�GKW�NYZZHVMQN�GR�ROM�xQIdMLR�NVRM�\�GKW�ROM�fJKMQ̀N�xQIdMLR�rMZQMNMKRGRVPM�NOGHH�ZQIPVWM�VKRMQZQMRGRVIKN�NOIYHW�G�XYMNRVIK�GQVNM�VT�ROM�QYHMN�IT�LIKWYLR�GQM�]MVKa�GWMXYGRMHe�MKTIQLMW�]e�ROM�SIKRQGLRIQ�����I�NUIzVKa�IQ�YNM�IT�RI]GLLI�ZQIWYLRNg����I�WQVKzVKa�IT�GHLIOIHVL�]MPMQGaMN�IQ�YNM�IT�LIKRQIHHMW�NY]NRGKLMNg����I�JIQzVKa\�IQ�ZQMNMKLM�IK�NVRM\�YKWMQ�ROM�VKTHYMKLM�IT�GHLIOIHVL�]MPMQGaMN�IQ�LIKRQIHHMW�NY]NRGKLMNg� ��I�YNM�IT�VKWMLMKR�HGKaYGaM�IQ�WVNZHGe�IT�VKWMLMKR�VUGaMN\�ZY]HVLGRVIKN�IQ�RMQUNg�¡��I�YNM�IT�QGWVIN�IQ�IROMQ�MKRMQRGVKUMKR�WMPVLMNg�¢��I�OIQNMZHGe�IQ�WGKaMQIYN�]MOGPVIQg�£��I�TVQMGQUN�IQ�IROMQ�JMGZIKNg�¤��I�LIUUYKVLGRVIK�JVRO�NRGTT�IQ�NRYWMKRNg������� �hOM�SIKRQGLRIQ�NOGHH�QMXYVQM�VRN�ZMQNIKKMH�GKW�ROINM�IT�VRN�NY]LIKRQGLRIQN\�NY]�NY]LIKRQGLRIQN�GKW�NYZZHVMQNRI�JMGQ�PVNV]HM�ZOIRI�VWMKRVTVLGRVIK�]GWaMN�GLLMZRG]HM�RI�ROM�fJKMQ\�GR�GHH�RVUMN�TIQ�VWMKRVTVLGRVIK�GKW�NMLYQVReZYQZINMNg
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EFGH�IJK�LMINMI�OP�QRS�TUVVSWQ�SXQSYQ�ZS[\]QQŜ�_̀�Vabc�QRS�dPYQ[aeQP[�WRaVV�̂STSŶc�]ŶS\Y]T̀�aŶ�RPV̂�Ra[\VSWW�QRS�fbYS[c�dPYWQ[UeQ]PY�gaYahS[c�i[eR]QSeQc�dPYWQ[UeQ]PY�gaYahS[jW�aŶ�i[eR]QSeQjW�ePYWUVQaYQWc�aŶ�ahSYQW�aŶ�S\ZVP̀SSW�PT�aỲ�PT�QRS\�T[P\�aŶ�aha]YWQ�eVa]\Wc�̂a\ahSWc�VPWWSWc�aŶ�SaeR�PT�QRS][�ePYWUVQaYQjWc��PTT]eS[Wc�_Pa[̂�\S\_S[Wc�ahSYQWc�aŶ�S\ZVP̀SSW�T[P\�aŶ�aha]YWQ�aỲ�WU]QWc�eVa]\Wc�̂a\ahSWc�VPWWSWc�P[�SXZSYWSWc�]YeVÛ]Yh�_UQ�YPQ�V]\]QŜ�QP�aQQP[YS̀Wj�TSSWc�TSSW�aŶ�V]Q]haQ]PY�ePWQWc�a[]W]Yh�PUQ�PT�P[�[SWUVQ]Yh�T[P\�ZS[TP[\aYeS�PT�QRS�kP[lc�Z[Pm]̂Ŝ�QRaQ�WUeR�WU]Qc�eVa]\c�â\ahSc�VPWWc�VPWW�P[�SXZSYWS�]W�aQQ[]_UQa_VS�QP�aỲ�_P̂]V̀�]YnU[̀c�W]elYSWWc�̂]WSaWS�̂]WSaWSc�P[�̂SaQRc�P[�QP�]YnU[̀�QP�P[�ŜWQ[UeQ]PY�PT�QaYh]_VS�Z[PZS[Q̀�oPQRS[�QRaY�QRS�kP[l�]QWSVTpc�aỲ�QaYh]_VS�Z[PZS[Q̀c�]YeVÛ]Yh�VPWW�PT�UWS�[SWUVQ]Yh�QRS[ST[P\c�_UQ�PYV̀�QP�QRS�SXQSYQ�eaUWŜ�_̀�QRS�YShV]hSYQ�aeQW�P[�P\]WW]PYW�PT�QRS�dPYQ[aeQP[c�a�]Y�bRPVS�P[�]Y�Za[Q�_̀�QRS�aeQc�P\]WW]PYc�TaUVQc�_[SaeR�PT�ePYQ[aeQc�_[SaeR�PT�ba[[aYQ̀�P[�WQaQUQP[̀�m]PVaQ]PY�PT�QRS�dPYQ[aeQP[c�a�WU_ePYQ[aeQP[c�P[�aỲ�ZS[WPY�P[�SYQ]Q̀�̂][SeQV̀�P[�]Ŷ][SeQV̀�S\ZVP̀Ŝ�_̀�QRS\c�P[�aỲ�ZS[WPY�P[�SYQ]Q̀�TP[�bRPWS�aeQW�QRS̀�\à�_S�V]a_VS�P[�a[]WSW�PUQ�PT�PZS[aQ]PY�PT�Vab�aW�a�ePYWSqUSYeS�PT�aỲ�aeQ�P[�P\]WW]PY�PT�QRS�dPYQ[aeQP[c�aỲ�rU_ePYQ[aeQP[c�aỲPYS�̂][SeQV̀�P[�]Ŷ][SeQV̀�S\ZVP̀Ŝ�_̀�aỲ�PT�QRS\c�P[�aỲPYS�TP[�bRPWS�aeQW�QRS̀�aỲ�PT�QRS�a_PmS�\à�_S�V]a_VSc�[Sha[̂VSWW�PT�bRSQRS[�P[�YPQ�WUeR�eVa]\c�̂a\ahSc�VPWWc�P[�SXZSYWS�]W�eaUWŜ�]Y�Za[Q�_̀�a�Za[Q̀�]ŶS\Y]T]Ŝ�RS[SUŶS[s�rUeR�P_V]haQ]PY�WRaVV�YPQ�_S�ePYWQ[UŜ�QP�YShaQSc�a_[]̂hSc�P[�[ŜUeS�PQRS[�[]hRQW�P[�P_V]haQ]PYW�PT�]ŶS\Y]Q̀�QRaQ�bPUV̂�PQRS[b]WS�SX]WQ�aW�QP�a�Za[Q̀�P[�ZS[WPY�̂SWe[]_Ŝ�]Y�QR]W�rSeQ]PY�tsuvsaỲ�PT�QRS\�RaW�_SSY�YShV]hSYQs�EFGH�IwK�JMxMxMI�ORS�dPYQ[aeQP[�WRaVV�[S]\_U[WS�QRS�fbYS[�TP[�eP\ZSYWaQ]PY�Za]̂�QP�QRS�i[eR]QSeQ�aŶyP[�dPYWQ[UeQ]PY�gaYahS[�TP[�â ]̂Q]PYaV�W]QS�m]W]QW�\âS�YSeSWWa[̀�_̀�QRS�TaUVQc�YShVSeQc�̂ST]e]SYe]SW�]Y�QRS�bP[lc�P[�[SqUSWQ�PT�QRS�dPYQ[aeQP[sEFGH�IzK�JMxMN�ORS�i[eR]QSeQ�aŶ�dPYWQ[UeQ]PY�gaYahS[�RamS�aUQRP[]Q̀�QP�[SnSeQ�kP[l�QRaQ�̂PSW�YPQ�ePYTP[\�QP�QRS�dPYQ[aeQ�{PeU\SYQWc�aŶ�b]VV�YPQ]T̀�SaeR�PQRS[�PQRS[c�aŶ�QRS�fbYS[c�]Y�b[]Q]Yh�a_PUQ�QRS�[SnSeQ]PYs�kRSYSmS[�QRS�dPYWQ[UeQ]PY�gaYahS[�ePYW]̂S[W�]Q�YSeSWWa[̀�P[�âm]Wa_VSc�QRS�dPYWQ[UeQ]PY�gaYahS[�b]VV�RamS�aUQRP[]Q̀�QP�[SqU][S�]YWZSeQ]PY�P[�QSWQ]Yh�PT�QRS�kP[l�]Y�aeeP[̂aYeS�b]QR�rSeQ]PYW�uts|s}�aŶ�uts|stc�UZPY�b[]QQSY�aUQRP[]~aQ]PY�PT�QRS�fbYS[c�bRSQRS[�P[�YPQ�QRS�kP[l�]W�Ta_[]eaQŜc�]YWQaVVŜ�P[�eP\ZVSQŜs�ORS�TP[ShP]Yh�aUQRP[]Q̀�PT�QRS�dPYWQ[UeQ]PY�gaYahS[�b]VV�_S�WU_nSeQ�QP�QRS�Z[Pm]W]PYW�PT�rSeQ]PYW�|s}suv�QR[PUhR�|s}s}��]YeVUW]mSc�b]QR�[SWZSeQ�QP�]YQS[Z[SQaQ]PYW�aŶ�̂Se]W]PYW�PT�QRS�i[eR]QSeQs��PbSmS[c�YS]QRS[�QRS�i[eR]QSeQjW�YP[�QRS�dPYWQ[UeQ]PY�gaYahS[jW�aUQRP[]Q̀�QP�aeQ�UŶS[�QR]W�rSeQ]PY�|s}sv�YP[�a�̂Se]W]PY�\âS�_̀�S]QRS[�PT�QRS\�]Y�hPP̂�Ta]QR�S]QRS[�QP�SXS[e]WS�P[�YPQ�QP�SXS[e]WS�WUeR�aUQRP[]Q̀�WRaVV�h]mS�[]WS�QP�a�̂UQ̀�P[�[SWZPYW]_]V]Q̀�PT�QRS�i[eR]QSeQ�P[�QRS�dPYWQ[UeQ]PY�gaYahS[�QP�QRS�dPYQ[aeQP[c�rU_ePYQ[aeQP[Wc�WUZZV]S[Wc�QRS][�ahSYQW�P[�S\ZVP̀SSWc�P[�PQRS[�ZS[WPYW�ZS[TP[\]Yh�aỲ�PT�QRS�kP[ls�K�JMxMIL�ORS�dPYWQ[UeQ]PY�gaYahS[�b]VV�Z[SZa[S�dRaYhS�f[̂S[W�aŶ�dPYWQ[UeQ]PY�dRaYhS�{][SeQ]mSWsi[eR]QSeQ�b]VV�Z[SZa[Sc��b]VV�Z[SZa[S�dRaYhS�f[̂S[Wc�dPYWQ[UeQ]PY�dRaYhS�{][SeQ]mSW�aŶ�iVVPbaYeS�dRaYhSiUQRP[]~aQ]PYWssEFGH�I�K�JMxMI���T�QRS�fbYS[�aŶ�i[eR]QSeQ�ah[SSc�QRS�i[eR]QSeQ�b]VV�Z[Pm]̂S�PYS�P[�\P[S��[PnSeQ�[SZ[SWSYQaQ]mSW�QP�aWW]WQ�]Y�ea[[̀]Yh�PUQ�QRS�i[eR]QSeQjW�[SWZPYW]_]V]Q]SW�aQ�QRS�W]QSs�ORS�fbYS[�WRaVV�YPQ]T̀�QRS�dPYWQ[UeQ]PY�gaYahS[�PT�aỲ�eRaYhS�]Y�QRS�̂UQ]SWc�[SWZPYW]_]V]Q]SW�aŶ�V]\]QaQ]PYW�PT�aUQRP[]Q̀�PT�QRS��[PnSeQ�[SZ[SWSYQaQ]mSWsK�JMxMIN�ORS�i[eR]QSeQ�b]VV�]YQS[Z[SQ�aŶ�̂Se]̂S�\aQQS[W�ePYeS[Y]Yh�ZS[TP[\aYeS�PT�QRS�dPYQ[aeQP[�UŶS[c�aŶ�[SqU][S\SYQW�PTc�QRS�dPYQ[aeQ�{PeU\SYQW�PY�b[]QQSY�[SqUSWQ�PT�QRS�dPYWQ[UeQ]PY�gaYahS[c�fbYS[c�P[�dPYQ[aeQP[�QR[PUhR�QRS�dPYWQ[UeQ]PY�gaYahS[s�ORS�i[eR]QSeQjW�[SWZPYWS�QP�WUeR�[SqUSWQW�b]VV�_S�\âS�]Y�b[]Q]Yh�b]QR]Y�aỲ�Q]\S�V]\]QW�ah[SŜ�UZPY�P[�PQRS[b]WS�b]QR�[SaWPYa_VS�Z[P\ZQYSWWs��K�wMxMI��YVSWW�PQRS[b]WS�WQaQŜ�]Y�QRS�dPYQ[aeQ�{PeU\SYQWc�QRS�dPYQ[aeQP[c�aW�WPPY�aW�Z[aeQ]ea_VS�aTQS[�aba[̂�PT�QRS�dPYQ[aeQc�_UQ�YP�VaQS[�QRaY�TPU[QSSY�ou|p�̂àW�Z[]P[�QP�QRS�WQa[Q�PT�ePYWQ[UeQ]PYc�WRaVV�YPQ]T̀�TU[Y]WR�]Y�b[]Q]Yh�QP�QRS�
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EFGHIJKLIMFG�NOGOPQJR�SFJ�JQTMQU�VW�IXQ�YUGQJR�EFGHIJKLIMFG�NOGOPQJ�OGZ�[JLXMIQLIR�FS�IXQ�\QJHFGH�FJ�QGIMIMQH�\JF\FHQZ�SFJ�QOLX�\JMGLM\O]�\FJIMFG�FS�IXQ�̂FJ_R�MGL]KZMGP�IXFHQ�UXF�OJQ�IF�SKJGMHX�̀OIQJMO]H�FJ�QaKM\̀ QGI�SOVJMLOIQZ�IF�O�H\QLMO]�ZQHMPGb�̂MIXMG�cd�ZOWH�FS�JQLQM\I�FS�IXQ�MGSFJ̀OIMFGR�IXQ�EFGHIJKLIMFG�NOGOPQJ�̀OW�GFIMSW�IXQ�EFGIJOLIFJ�UXQIXQJ�IXQ�YUGQJR�IXQ�EFGHIJKLIMFG�NOGOPQJ�FJ�IXQ�[JLXMIQLI�ecf�XOH�JQOHFGOV]Q�FVgQLIMFG�IF�OGW�HKLX�\JF\FHQZ�\QJHFG�FJ�QGIMIW�FJR�ehf�JQaKMJQH�OZZMIMFGO]�IM̀Q�SFJ�JQTMQUb�iOM]KJQ�FS�IXQ�EFGHIJKLIMFG�NOGOPQJ�IF�\JFTMZQ�GFIMLQ�UMIXMG�IXQ�cdjZOW�\QJMFZ�HXO]]�LFGHIMIKIQ�GFIMLQ�FS�GF�JQOHFGOV]Q�FVgQLIMFGbklmn�opqW�O\\JF\JMOIQ�UJMIIQG�OPJQQ̀QGIR�IXQ�EFGIJOLIFJ�HXO]]�JQaKMJQ�QOLX�rKVLFGIJOLIFJR�IF�IXQ�QsIQGI�FS�IXQ�̂FJ_�IF�VQ�\QJSFJ̀QZ�VW�IXQ�rKVLFGIJOLIFJR�IF�VQ�VFKGZ�IF�IXQ�EFGIJOLIFJ�VW�IQJ̀H�FS�IXQ�EFGIJOLI�tFLK̀ QGIHR�OGZ�IF�OHHK̀ Q�IFUOJZ�IXQ�EFGIJOLIFJ�O]]�IXQ�FV]MPOIMFGH�OGZ�JQH\FGHMVM]MIMQHR�MGL]KZMGP�MGL]KZMGPR�VKI�GFI�]M̀MIQZ�IFR�IXQ�JQH\FGHMVM]MIW�SFJ�HOSQIW�FS�IXQ�rKVLFGIJOLIFJuH�̂FJ_R�IXOI�OGZ�FV]MPOIMFGH�IF�ZQSQGZ�OGZ�MGZQ̀GMSW��IXQ�EFGIJOLIFJR�VW�IXQHQ�EFGIJOLI�tFLK̀ QGIHR�OHHK̀ QH�IFUOJZ�IXQ�YUGQJR�EFGHIJKLIMFG�NOGOPQJ�OGZ�[JLXMIQLIb�vOLX�HKVLFGIJOLI�OPJQQ̀QGI�HXO]]�\JQHQJTQ�OGZ�\JFIQLI�IXQ�JMPXIH�FS�IXQ�YUGQJR�EFGHIJKLIMFG�NOGOPQJ�OGZ�[JLXMIQLI�KGZQJ�IXQ�EFGIJOLI�tFLK̀ QGIH�UMIX�JQH\QLI�IF�IXQ�̂FJ_�IF�VQ�\QJSFJ̀QZ�VW�IXQ�rKVLFGIJOLIFJ�HF�IXOI�HKVLFGIJOLIMGP�IXQJQFS�UM]]�GFI�\JQgKZMLQ�HKLX�JMPXIHR�OGZ�HXO]]�O]]FU�IF�IXQ�rKVLFGIJOLIFJR�KG]QHH�H\QLMSMLO]]W�\JFTMZQZ�FIXQJUMHQ�MG�IXQ�HKVLFGIJOLI�OPJQQ̀QGIR�IXQ�VQGQSMI�FS�O]]�JMPXIHR�JQ̀QZMQHR�OGZ�JQZJQHH�OPOMGHI�IXQ�EFGIJOLIFJ�IXOI�IXQ�EFGIJOLIFJR�VW�IXQ�EFGIJOLI�tFLK̀ QGIHR�XOH�OPOMGHI�IXQ�YUGQJb�̂XQJQ�O\\JF\JMOIQR�IXQ�EFGIJOLIFJ�HXO]]�JQaKMJQ�QOLX�rKVLFGIJOLIFJ�IF�QGIQJ�MGIF�HM̀M]OJ�OPJQQ̀QGIH�UMIX�rKVjHKVLFGIJOLIFJHb�wXQ�EFGIJOLIFJ�HXO]]�̀O_Q�OTOM]OV]Q�IF�QOLX�\JF\FHQZ�rKVLFGIJOLIFJR�\JMFJ�IF�IXQ�QsQLKIMFG�FS�IXQ�HKVLFGIJOLI�OPJQQ̀QGIR�LF\MQH�FS�IXQ�EFGIJOLI�tFLK̀ QGIH�IF�UXMLX�IXQ�rKVLFGIJOLIFJ�UM]]�VQ�VFKGZR�OGZR�K\FG�UJMIIQG�JQaKQHI�FS�IXQ�rKVLFGIJOLIFJR�MZQGIMSW�IF�IXQ�rKVLFGIJOLIFJ�IQJ̀H�OGZ�LFGZMIMFGH�FS�IXQ�\JF\FHQZ�HKVLFGIJOLI�OPJQQ̀QGI�IXOI�̀OW�VQ�OI�TOJMOGLQ�UMIX�IXQ�EFGIJOLI�tFLK̀ QGIHb�rKVLFGIJOLIFJH�UM]]�HM̀M]OJ]W�̀O_Q�LF\MQH�FS�O\\]MLOV]Q�\FJIMFGH�FS�HKLX�ZFLK̀ QGIH�OTOM]OV]Q�IF�IXQMJ�JQH\QLIMTQ�\JF\FHQZ�rKVjHKVLFGIJOLIFJHbklmn�oxy�z{|{|�}S�\OJI�FS�IXQ�EFGIJOLIFJuH�̂FJ_�ZQ\QGZH�SFJ�\JF\QJ�QsQLKIMFG�FJ�JQHK]IH�K\FG�LFGHIJKLIMFG�FJ�F\QJOIMFGH�VW�IXQ�YUGQJuH�FUG�SFJLQHR�rQ\OJOIQ�EFGIJOLIFJH�FJ�FIXQJ�EFGIJOLIFJHR�IXQ�EFGIJOLIFJ�HXO]]R�\JMFJ�IF�\JFLQQZMGP�UMIX�IXOI�\FJIMFG�FS�IXQ�̂FJ_R�\JF̀ \I]W�GFIMSW�IXQ�EFGHIJKLIMFG�NOGOPQJ�OGZ�[JLXMIQLI�MG�UJMIMGP�OGZ�MG�ZQIOM]�FS�O\\OJQGI�ZMHLJQ\OGLMQH�FJ�ZQSQLIH�MG�IXQ�LFGHIJKLIMFG�FJ�F\QJOIMFGH�VW�IXQ�YUGQJ�FJ�rQ\OJOIQ�EFGIJOLIFJ�FJ�FIXQJ�EFGIJOLIFJH�IXOI�UFK]Z�JQGZQJ�MI�KGHKMIOV]Q�SFJ�\JF\QJ�QsQLKIMFG�OGZ�JQHK]IH�FS�IXQ�EFGIJOLIFJuH�̂FJ_b�iOM]KJQ�FS�IXQ�EFGIJOLIFJ�IF�GFIMSW�IXQ�EFGHIJKLIMFG�NOGOPQJ�OGZ�IXQ�[JLXMIQLI�FS�O\\OJQGI�ZMHLJQ\OGLMQH�FJ�ZQSQLIH�\JMFJ�IF�\JFLQQZMGP�UMIX�IXQ�^FJ_�HXO]]�LFGHIMIKIQ�OG�OL_GFU]QZP̀ QGI�IXOI�IXQ�YUGQJuH�FJ�rQ\OJOIQ�EFGIJOLIFJuH�FJ�FIXQJ�EFGIJOLIFJHu�LF̀ \]QIQZ�FJ�\OJIMO]]W�LF̀ \]QIQZ�LFGHIJKLIMFG�MH�SMI�OGZ�\JF\QJ�IF�JQLQMTQ�IXQ�EFGIJOLIFJuH�̂FJ_b�wXQ�EFGIJOLIFJ�HXO]]�GFI�VQ�JQH\FGHMV]Q�SFJ�ZMHLJQ\OGLMQH�FJ�ZQSQLIH�MG�IXQ�LFGHIJKLIMFG�FJ�F\QJOIMFGH�VW�IXQ�YUGQJ�FJ�rQ\OJOIQ�EFGIJOLIFJH�FJ�FIXQJ�EFGIJOLIFJH�IXOI�OJQ�GFI�O\\OJQGIbklmn�|~��������wXQ�LF̀ VMGQZ�FTQJXQOZ�OGZ�\JFSMI�eSFJ�EFGIJOLIFJR�HKVLFGIJOLIFJHR�HK\\]MQJHR�OGZ�LFGIJOLIFJH�FS�O�]FUQJjIMQJfMGL]KZQZ�MG�IXQ�IFIO]�LFHI�IF�IXQ�YUGQJ�SFJ�O�LXOGPQ�MG�IXQ�̂FJ_�HXO]]�VQ�OH�SF]]FUH�{o�NOsM̀K̀ �LF̀ VMGQZ�FTQJXQOZ�OGZ�\JFSMIR�c��\QJLQGI�FS�IXQ�LFHIb{|�EFHI�IF�UXMLX�FTQJXQOZ�OGZ�\JFSMI�MH�IF�VQ�O\\]MQZ�HXO]]�VQ�ZQIQJ̀MGQZ�MG�OLLFJZOGLQ�UMIX�rQLIMFG�b�bdb{��wF�SOLM]MIOIQ�LXQL_MGP�FS�aKFIOIMFGH�SFJ�QsIJOH�FJ�LJQZMIHR�O]]�\JF\FHO]H�HXO]]�VQ�OLLF̀ \OGMQZ�VW�OLF̀ \]QIQ�MIQ̀M�OIMFG�FS�LFHIH�MGL]KZMGP�]OVFJR�̀OIQJMO]HR�JQGIO]�LFHIHR�OGZ�rKVLFGIJOLIHb�rKVLFGIJOLIHHXO]]�VQ�MIQ̀M�QZ�O]HFb{��wXQ�OZZMIMFGO]�VFGZ�LXOJPQH�SFJ�IXQ�IFIO]�LXOGPQ�FJZQJR�IUF�\QJLQGI�eh�f�FS�IXQ�LFHI�HXO]]�O]HF�O\\]W�IF�tQZKLI�EXOGPQ�FJZQJHb�[�EXOGPQ�YJZQJ�MH�O�UJMIIQG�MGHIJK̀ QGI�\JQ\OJQZ�VW�IXQ�EFGHIJKLIMFG�NOGOPQJ�[JLXMIQLI�OGZ�HMPGQZ�VW�IXQ�YUGQJR�EFGHIJKLIMFG�NOGOPQJR�
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E�FGHGI�J�KLMNOPQROSLM�KTUMVW�XSPWROSYW�SN�U�ZPSOOWM�LP[WP�\PW\UPW[�]̂�OTW�JPRTSOWRO�_�SM�RLLP[SMUOSLM�ZSOT�OTW�KLMNOPQROSLM�̀UMUVWP�_�UM[�NSVMW[�]̂�OTW�aZMWP_�KLMNOPQROSLM�̀UMUVWP�UM[�JPRTSOWRO_�[SPWROSMV�U�RTUMVW�SM�OTW�bLPc�\PSLP�OL�UVPWWdWMO�LM�U[eQNOdWMO_�Sf�UM̂_�SM�OTW�KLMOPURO�gQd�LP�KLMOPURO�hSdW_�LP�]LOTi�hTW�aZMWP�dÛ�]̂�KLMNOPQROSLM�KTUMVW�XSPWROSYW_�ZSOTLQO�SMYUjS[UOSMV�OTW�KLMOPURO_�LP[WP�RTUMVWN�SM�OTW�bLPc�ZSOTSM�OTW�VWMWPUj�NRL\W�Lf�OTW�KLMOPURO�RLMNSNOSMV�Lf�U[[SOSLMN_�[WjWOSLMN_�LP�LOTWP�PWYSNSLMN_�OTW�KLMOPURO�gQd�UM[�KLMOPURO�hSdW�]WSMV�U[eQNOW[�URRLP[SMVĵiklmn�oIGH pWMOUj�RLNON�Lf�dURTSMWP̂�UM[�WqQS\dWMO_�WrRjQNSYW�Lf�TUM[�OLLjN_�OLLjN�UM[�WqQS\dWMO�MLPdUjĵ�WMRQd]WPW[�OL�\WPfLPd�OTW�ZLPc_�ZTWOTWP�PWMOW[�fPLd�OTW�KLMOPUROLP�LP�LOTWPNs�UM[Gt KLNON�Lf�\PWdSQdN�fLP�Ujj�]LM[N�UM[�SMNQPUMRW_�\WPdSO�fWWN_�UM[�NUjWN_�QNW_�LP�NSdSjUP�OUrWN_�[SPWROĵ�PWjUOW[�OL�OTW�RTUMVWs�UM[uMOWMOSLMUjĵ�LdSOOW[iGv KLNON�Lf�NQ\WPYSNSLM�UM[�fSWj[�LffSRW�\WPNLMMWj�[SPWROĵ�UOOPS]QOU]jW�OL�OTW�RTUMVWiwx�aYWPTWU[�UM[�\PLfSO�dUPcyQ\�NTUjj�SMRjQ[W_�]QO�MLO�]W�jSdSOW[�OL_�OTW�fLjjLZSMVz����w{�TLdW�LffSRW�Wr\WMNWs����w|�fSWj[�LffSRW�Wr\WMNWs����w}�NQ\WPYSNSLMs����w~�\PLeWRO�dUMUVWdWMO���WNOSdUOSLMs�UM[����w��NdUjj�OLLjN���WqQS\dWMOiklmn�ooE��GoGo�hTW�KLMOPUROLP�NTUjj�MLO�cMLZSMVĵ_�WrRW\O�]̂�UVPWWdWMO�LP�SMNOPQROSLM�Lf�OTW�aZMWP�SM�ZPSOSMV_�RLddWMRW�OTW�bLPc�\PSLP�OL�OTW�WffWROSYW�[UOW�Lf�SMNQPUMRW�PWqQSPW[�OL�]W�fQPMSNTW[�]̂�OTW�KLMOPUROLP�UM[�aZMWPi�hTW�[UOW�Lf�RLddWMRWdWMO�Lf�OTW�bLPc�NTUjj�MLO�]W�RTUMVW[�]̂�OTW�WffWROSYW�[UOW�Lf�NQRT�SMNQPUMRWi�E��GHGH�hTSN�gWROSLM��i��[LWN�MLO�\PWRjQ[W�PWRLYWP̂�Lf�[UdUVWN�fLP�[WjÛ�]̂�WSOTWP�\UPÔ�QM[WP�LOTWP�\PLYSNSLMN�Lf�OTW�KLMOPURO�XLRQdWMONihTW�aZMWP�NTUjj�MLO�]W�jSU]jW�OL�OTW�KLMOPUROLP�UM[�LP�UM̂�NQ]RLMOPUROLP�fLP�RjUSdN�LP�[UdUVWN�Lf�UM̂�MUOQPW�RUQNW[�]̂�LP�UPSNSMV�LQO�Lf�[WjÛNi��hTW�NLjW�PWdW[̂�UVUSMNO�OTW�aZMWP�fLP�[WjÛN�NTUjj�]W�OTW�UjjLZUMRW�Lf�U[[SOSLMUj�OSdW�fLP�RLd\jWOSLM�Lf�OTW�bLPc_�OTW�UdLQMO�Lf�ZTSRT�NTUjj�]W�NQ]eWRO�OL�OTW�RjUSdN�\PLRW[QPW�NWO�fLPOT�TWPWSMi���rRW\O�OL�OTW�WrOWMO_�Sf�UM̂_�Wr\PWNNĵ�\PLTS]SOW[�]̂�jUZ_�OTW�KLMOPUROLP�Wr\PWNNĵ�UVPWWN�MLO�OL�dUcW�UM[�TWPW]̂�ZUSYWN�UM̂�RjUSd�fLP�[UdUVWN�fLP�[WjÛ_�SMRjQ[SMV_�]QO�MLO�jSdSOW[�OL_�OTLNW�PWNQjOSMV�fPLd�SMRPWUNW[�jU]LP�LP�dUOWPSUj�RLNONs�[SPWROSLMN�VSYWM�LP�MLO�VSYWM�]̂�OTW�aZMWP_�KLMNOPQROSLM�̀UMUVWP�LP�JPRTSOWRO_�SMRjQ[SMV�NRTW[QjSMV�UM[�RLLP[SMUOSLM�Lf�OTW�bLPcs�OTW�JPRTSOWRO�N�\PW\UPUOSLM�Lf�[PUZSMVN�UM[�N\WRSfSRUOSLMN�LP�PWYSWZ�Lf�NTL\�[PUZSMVN�UM[�PWqQWNON�fLP�SMNOPQROSLM�N�s�LP_�LM�URRLQMO�Lf�UM̂�[WjÛ_�L]NOPQROSLM�LP�TSM[PUMRW�fLP�UM̂�RUQNW�ZTUONLWYWP�]̂�OTW�aZMWP_�KLMNOPQROSLM�̀UMUVWP_�JPRTSOWRO_�LP�UM̂�LOTWP�RLMOPUROLP�LM�OTW�\PLeWRO_�ZTWOTWP�LP�MLO�fLPWNWWU]jW�LP�UMOSRS\UOW[i��hTW�KLMOPUROLP�UVPWWN�OTUO�SON�NLjW�PSVTO�UM[�PWdW[̂�OTWPWfLP�NTUjj�]W�UM�WrOWMNSLM�Lf�OSdW_�Sf�U\\PL\PSUOWi������������������������������������������������������������������������������������������������������������������ �����������������������������������������������������������������������¡�������������������������������������������������w¢klmn�oHbTWPW�OTW�KLMOPURO�SN�]UNW[�LM�U�NOS\QjUOW[�NQd�LP�£QUPUMOWW[�̀UrSdQd�¤PSRW_�OTW�hOTW�KLMOPUROLP�NTUjj�NQ]dSO�U�NRTW[QjW�Lf�YUjQWN�OL�OTW�KLMNOPQROSLM�̀UMUVWP_�]WfLPW�OTW�fSPNO�J\\jSRUOSLM�fLP�¤ÛdWMO_�UjjLRUOSMV�OTW�WMOSPW�KLMOPURO�gQd�OL�OTW�YUPSLQN�\LPOSLMN�Lf�OTW�bLPci�hTW�NRTW[QjW�Lf�YUjQWN�NTUjj�]W�\PW\UPW[�SM�OTW�fLPd_�UM[�NQ\\LPOW[�]̂�OTW�[UOU�OL�NQ]NOUMOSUOW�SON�URRQPUR̂_�PWqQSPW[�]̂�OTW�KLMNOPQROSLM�̀UMUVWP�UM[�OTW�JPRTSOWROi�hTSN�NRTW[QjW_�QMjWNN�L]eWROW[�OL�]̂�OTW�KLMNOPQROSLM�̀UMUVWP�LP�JPRTSOWRO_�NTUjj�]W�QNW[�UN�U�]UNSN�fLP�PWYSWZSMV�OTW�KLMOPUROLP�N�J\\jSRUOSLMN�fLP�¤ÛdWMOi�hTW�KLMNOPQROSLM�̀UMUVWP�NTUjj�fLPZUP[�OL�OTW�JPRTSOWRO�OTW�KLMOPUROLP�N�NRTW[QjW�Lf�YUjQWNi�JM̂�RTUMVWN�OL�OTW�NRTW[QjW�Lf�YUjQWN�NTUjj�]W�NQ]dSOOW[�OL�OTW�KLMNOPQROSLM�̀UMUVWP�UM[�NQ\\LPOW[�]̂�NQRT�[UOU�OL�NQ]NOUMOSUOW�SON�URRQPUR̂�UN�OTW�KLMNOPQROSLM�̀UMUVWP�UM[�OTW�JPRTSOWRO�dÛ�PWqQSPW_�UM[�QMjWNN�L]eWROW[�OL�]̂�OTW�KLMNOPQROSLM�̀UMUVWP�LP�OTW�JPRTSOWRO_�NTUjj�]W�QNW[�UN�U�]UNSN�fLP�PWYSWZSMV�OTW�KLMOPUROLP�N�NQ]NWqQWMO�J\\jSRUOSLMN�fLP�¤ÛdWMOi
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FG�HIJIKIJ�LMNOP�QRSTNUMNOUP�VWXYPZNOWM[�N\Z�]̂ MZ_�T\UPP�YÙ�MOMZǸabOcZ�YZ_dZMN�efghi�Wb�N\Z�UXWRMN�jRZ�NW�N\Z�VWMN_UdNW_�WM�UddWRMN�Wb�Y_Wk_ZTT�YÙXZMNTlG�HIJIKIm�n\ZM�N\Z�̂W_o�W_�XUpW_�YW_NOWMT�N\Z_ZWb�UT�dWMNZXYPUNZj�S̀�N\Z�NZ_XT�Wb�N\Z�VWMN_UdN�U_Z�TRSTNUMNOUPP̀�dWXYPZNZ[�N\Z�VWMN_UdNW_�T\UPP�TRSXON�NW�N\Z�VWMTN_RdNOWM�qUMUkZ_�UMj�r_d\ONZdN�U�_ZsROTONOWM�bW_�YÙXZMN�Wb�N\Z�_ZXUOMOMk�UXWRMN�Wb�N\Z�VWMN_UdN�SUPUMdZl��LYWM�_ZdZOYN�Wb�TRd\�_ZsROTONOWM[�N\Z�]̂ MZ_�T\UPP�UYY_WcZ�UMj�Y_WXYNP̀�YÙ�N\Z�_ZXUOMOMk�UXWRMN�Wb�N\Z�VWMN_UdN�PZTT�N̂W�NOXZT�N\Z�cUPRZ�Wb�UM̀�_ZXUOMOMk�ONZXT�NW�SZ�dWXYPZNZj�UMj�UM�UXWRMN�MZdZTTU_̀�NW�TUNOTb̀�UM̀�dPUOXT[�POZMT�W_�pRjkXZMNT�UkUOMTN�N\Z�VWMN_UdNW_[�̂\Od\�\UcZ�MWN�SZZM�TRONUSP̀�jOTd\U_kZj[�UT�jZNZ_XOMZj�S̀�N\Z�r_d\ONZdN�OM�dWMpRMdNOWM�̂ON\�N\Z�VWMTN_RdNOWM�qUMUkZ_l��rM̀�dPUOXT[�POZMT�W_�pRjkXZMNT�_ZbZ__Zj�NW�OM�N\OT�dPURTZ�T\UPP�YZ_NUOM�NW�N\Z�t_WpZdN�UMj�T\UPP�SZ�bOPZj�OM�UddW_jUMdZ�̂ON\�N\Z�NZ_XT�Wb�N\Z�VWMN_UdN[�UMj�UYYPOdUSPZ�PÛTlG�HIJIu�LMPZTT�WN\Z_̂OTZ�Y_WcOjZj�OM�N\Z�VWMN_UdN�vWdRXZMNT[�YÙXZMNT�T\UPP�SZ�XUjZ�WM�UddWRMN�Wb�XUNZ_OUPT�UMj�ZsROYXZMN�jZPOcZ_Zj�UMj�TRONUSP̀�TNW_Zj�UN�N\Z�TONZ�bW_�TRSTZsRZMN�OMdW_YW_UNOWM�OM�N\Z�nW_ol�wb�UYY_WcZj�OM�UjcUMdZ�S̀�N\Z�]̂ MZ_[�YÙXZMN�XÙ�TOXOPU_P̀�SZ�XUjZ�bW_�XUNZ_OUPT�UMj�ZsROYXZMN�TRONUSP̀�TNW_Zj�Wbb�N\Z�TONZ�UN�U�PWdUNOWM�Uk_ZZj�RYWM�OM�̂_ONOMkl�tÙXZMN�bW_�XUNZ_OUPT�UMj�ZsROYXZMN�TNW_Zj�WM�W_�Wbb�N\Z�TONZ�T\UPP�SZ�dWMjONOWMZj�RYWM�dWXYPOUMdZ�S̀�N\Z�VWMN_UdNW_�̂ON\�Y_WdZjR_ZT�TUNOTbUdNW_̀�NW�N\Z�]̂ MZ_�NW�ZTNUSPOT\�N\Z�]̂ MZ_xT�NONPZ�NW�TRd\�XUNZ_OUPT�UMj�ZsROYXZMN�W_�WN\Z_̂OTZ�Y_WNZdN�N\Z�]̂ MZ_xT�OMNZ_ZTN[�UMj�T\UPP�OMdPRjZ�N\Z�dWTNT�Wb�UYYPOdUSPZ�OMTR_UMdZ[�TNW_UkZ[�UMj�N_UMTYW_NUNOWM�NW�N\Z�TONZ[�bW_�TRd\�XUNZ_OUPT�UMj�ZsROYXZMN�TNW_Zj�Wbb�N\Z�TONZl�y\Z�]̂ MZ_�T\UPP�\UcZ�N\Z�_Ok\N[�UN�UM̀�NOXZ�WM�_ZUTWMUSPZ�MWNOdZ�NW�OMTYZdN�XUNZ_OUPT�UMj�ZsROYXZMN�̂\Od\�\UcZ�SZZM�TNW_Zj�Wbb�N\Z�TONZ�OM�UddW_jUMdZ�ÔN\�N\OT�YU_Uk_UY\lG�HIJIuIK�t_WWb�Wb�OMTR_UMdZ�bW_�ONZXT�TNW_Zj�Wbb�TONZ�UMj�dWYOZT�Wb�OMcWOdZT�U_Z�NW�SZ�Y_WcOjZj�̂ON\�rYYPOdUNOWMT�bW_�tÙXZMN�_ZsRZTNOMk�YÙXZMN�bW_�TNW_Zj�XUNZ_OUPTlz{|}�u~I� _ZUTWMUSPZ�ZcOjZMdZ�N\UN�N\Z�nW_o�̂OPP�MWN�SZ�dWXYPZNZj�̂ON\OM�N\Z�VWMN_UdN�yOXZ[�UMj�N\UN�N\Z�RMYUOj�SUPUMdZ�̂WRPj�MWN�SZ�UjZsRUNZ�NW�dWcZ_�UdNRUP�W_�POsROjUNZj�jUXUkZT�bW_�N\Z�UMNOdOYUNZj�jZPÙ��W_I� _ZYZUNZj�bUOPR_Z�NW�dU__̀�WRN�N\Z�nW_o�OM�UddW_jUMdZ�̂ON\�N\Z�VWMN_UdN�vWdRXZMNTlvWdRXZMNT��W_I��������bUOPR_Z�Wb�VWMN_UdNW_�NW�Y_WcOjZ�Z�ZdRNZj�TRYYPZXZMNU_̀�SOj�bW_XT[�YZ_bW_XUMdZ�UMj�YÙXZMN�SWMjT�W_�U�dR__ZMN�VZ_NObOdUNZ�Wb�wMTR_UMdZlz{|}�u�G�HI�������������z��������������������������������������{����������������������������������������z������������z�����������������������z������������������������������������������������������������������������������������������������������������������������������{���������������z����������������������������������������������������������������������������������������� �����������������������¡������������������������������� �������������������������������{�������������������� �� ������������������������������������������������������������������������������������������������������������������������������{�������������������¢��£��������������������������������������� ������������I�¤������������¤���������� ���¥��������������������������������������¦��������� ������������ ���������������������������������������� �������������������������������������§��������������������������������������������������¡��������I���������������������IF̈�©ª«ª¬ª¬�W�PUNZ_�N\UM�®̄�jÙT�Y_OW_�NW�N\Z�VWMN_UdNaTd\ZjRPZj�jUNZ�Wb�QRSTNUMNOUP�VWXYPZNOWM[�N\Z�VWMN_UdNW_�T\UPPOTTRZ�U�PZNNZ_�NW�N\Z�r_d\ONZdN�UMj�VWMTN_RdNOWM�qUMUkZ_�dWMbO_XOMk�N\ZO_�̂W_o�OT�WM�Td\ZjRPZ�bW_�QRSTNUMNOUPVWXYPZNOWM�S̀�N\Z�dWMN_UdN�TYZdObOZj�jUNZl�W�PUNZ_�N\UM�TZcZM�jÙT�UbNZ_�VWMN_UdNaTd\ZjRPZj�jUNZ�Wb�QRSTNUMNOUPVWXYPZNOWM�eOMdPRjOMk�URN\W_O°Zj�UjpRTNXZMNTi[�N\Z�r_d\ONZdN�̂OPP�XUoZ�UM�OMTYZdNOWM�NW�jZNZ_XOMZ�̂\ZN\Z_�N\ZnW_o�W_�jZTOkMUNZj�YW_NOWM�N\Z_ZWb�OT�TRSTNUMNOUPP̀�dWXYPZNZl�rSTZMN�N\Z�dWMN_UdNW_�PZNNZ_�dWMbO_XOMk�_ZUjOMZTT�WbŴ_o[�N\Z�r_d\ONZdN�XÙ�ZPZdN�NW�YWTNYWMZ�N\Z�TRSTNUMNOUP�dWXYPZNOWM�OMTYZdNOWMl�wb�N\Z�r_d\ONZdNxT�OMTYZdNOWMjOTdPWTZT�UM̀�ONZX�̂\Od\�OT�MWN�TRbbOdOZMNP̀�dWXYPZNZ�OM�UddW_jUMdZ�̂ON\�N\Z�VWMN_UdN�vWdRXZMNT�TW�N\UN�N\Z�]̂ MZ_dUM�WddRỲ�W_�RNOPO°Z�N\Z�nW_o�W_�jZTOkMUNZj�YW_NOWM�N\Z_ZWb�bW_�ONT�OMNZMjZj�RTZ[�N\Z�VWMN_UdNW_�T\UPP[�SZbW_ZOTTRUMdZ�Wb�VZ_NObOdUNZ�Wb�QRSTNUMNOUP�VWXYPZNOWM[�dWXYPZNZ�W_�dW__ZdN�TRd\�ONZX�RYWM�MWNObOdUNOWM�S̀�N\Z�r_d\ONZdNlwM�TRd\�dUTZ[�N\Z�VWMN_UdNW_�T\UPP�N\ZM�TRSXON�U�_ZsRZTN�bW_�UMWN\Z_�OMTYZdNOWM�S̀�N\Z�r_d\ONZdN�NW�jZNZ_XOMZ�N\Z
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EFGHEI�JEGK�LM�NHOPGEQGREI�SLTUIKGRLQVW�XYZY[Y\�]̂K�_̀F̂RGKFG�aRII�UK̀ML̀T�QL�TL̀K�ĜEQ�LQK�RQPUKFGRLQ�GL�JKGK̀TRQK�âKĜK̀�ĜK�bL̀c�L̀�E�JKPRdQEGKJUL̀GRLQ�ĜK̀KLM�̂EP�EGGERQKJ�NHOPGEQGREI�SLTUIKGRLQ�RQ�EFFL̀JEQFK�aRĜ�ĜK�SLQG̀EFG�eLFHTKQGPV�]̂K�faQK̀�P̂EII�OK�KQGRGIKJ�GL�̀KRTOH̀PKTKQG�M̀LT�ĜK�SLQG̀EFGL̀�ML̀�ETLHQGP�UERJ�GL�ĜK�_̀F̂RGKFG�ML̀�EQg�EJJRGRLQEI�RQPUKFGRLQPVh�ijkjl�mULQ�̀KFKRUG�LM�ĜK�IRPGn�SLQG̀EFGL̀oP�UHQF̂IRPGn�ĜK�_̀F̂RGKFGn�EPPRPGKJ�Og�ĜK�SLQPG̀HFGRLQ�pEQEdK̀n�aRII�TEcK�EQ�RQPUKFGRLQ�GL�JKGK̀TRQK�âKĜK̀�ĜK�bL̀c�L̀�JKPRdQEGKJ�UL̀GRLQ�ĜK̀KLM�RP�PHOPGEQGREIIg�FLTUIKGKV�qM�ĜK�_̀F̂RGKFGoP�RQPUKFGRLQ�JRPFILPKP�EQg�RGKTn�âKĜK̀�L̀�QLG�RQFIHJKJ�LQ�ĜK�IRPGn�SLQG̀EFGL̀oP�UHQF̂IRPGn�âRF̂�RP�QLG�PHMMRFRKQGIg�FLTUIKGK�RQ�EFFL̀JEQFK�aRĜ�ĜK�SLQG̀EFG�eLFHTKQGP�PL�ĜEG�ĜK�faQK̀�FEQ�LFFHUg�L̀�HGRIRrK�ĜK�bL̀c�L̀�JKPRdQEGKJ�UL̀GRLQ�ĜK̀KLM�ML̀�RGP�RQGKQJKJ�HPKn�ĜK�SLQG̀EFGL̀�P̂EIIn�OKML̀K�RPPHEQFK�LM�ĜK�SK̀GRMRFEGK�LM�NHOPGEQGREI�SLTUIKGRLQn�FLTUIKGK�L̀�FL̀̀KFG�PHF̂�RGKT�HULQ�QLGRMRFEGRLQ�Og�ĜK�_̀F̂RGKFGV�qQ�PHF̂�FEPKn�ĜK�SLQG̀EFGL̀�P̂EII�ĜKQ�PHOTRG�E�K̀sHKPG�ML̀�EQLĜK̀�RQPUKFGRLQ�Og�ĜK�_̀F̂RGKFGn�EPPRPGKJ�Og�ĜK�SLQPG̀HFGRLQ�pEQEdK̀n�GL�JKGK̀TRQK�NHOPGEQGREI�SLTUIKGRLQVtuvw�xyh�ijkjz�qQ�ĜK�K{KQG�ĜK�SLQG̀EFGL̀�JLKP�QLG�EF̂RK{K�MRQEI�FLTUIKGRLQ�aRĜRQ�PR|Gg�}~���JEgP�EMGK̀�ĜK�JEGK�LM�NHOPGEQGREI�SLTUIKGRLQn�EIILaRQd�ML̀�EQg�EUÙL{KJ�K|GKQPRLQP�LM�ĜK�SLQG̀EFG�GRTKn�SLQG̀EFGL̀�P̂EII�QLG�OK�KQGRGIKJ�GL�EQg�MH̀ĜK̀�UEgTKQG�EQJ�SLQG̀EFGL̀�Ed̀KKP�ĜEG�PHF̂�MERIH̀K�GL�FLTUIKGK�ĜK�aL̀c�aRĜRQ�ĜK�GRTK�PKG�ML̀Ĝ�EOL{K�P̂EII�FLQPGRGHGK�E�aER{K̀�LM�EII�FIERTP�Og�ĜK�SLQG̀EFGL̀�GL�EQg�TLQKg�ĜEG�TEg�OK�JHKV�]̂RP�ÙL{RPRLQ�P̂EII�QLG�LUK̀EGK�EP�E�aER{K̀�Og�ĜK�faQK̀�LM�EQg�FIERTP�L̀�̀KTKJRKP�LM�EQg�QEGH̀K�EdERQPG�ĜK�SLQG̀EFGL̀�ÈRPRQd�LHG�LM�ĜK�SLQG̀EFGVtuvw�xkW�XY[�Y��qM�ĜK�SLQG̀EFGL̀�RP�̀KPULQPROIK�ML̀�JKIEgP�RQ�ĜK�MRQEI�FLTUIKGRLQ�EQJ�FILPKLHG�OKgLQJ�ĜK�FLQG̀EFG�PUKFRMRKJGRTKn�ĜK�faQK̀�P̂EII�OK�KQGRGIKJ�GL�̀KRTOH̀PKTKQG�M̀LT�ĜK�SLQG̀EFGL̀�ML̀�ETLHQGP�UERJ�Og�ĜK�faQK̀�GL�PHOPKsHKQGIgK|GKQJ�ĜK��IKFG̀LQRF�NHOTRGGEI�NgPGKT�}NHOTRGGEI��|F̂EQdK�Vtuvw�xiqM�KRĜK̀�UÈGg�PHMMK̀P�RQ�H̀g�L̀�JETEdK�GL�UK̀PLQ�L̀�ÙLUK̀Gg�OKFEHPK�LM�EQ�EFG�L̀�LTRPPRLQ�LM�ĜK�LĜK̀�UÈGgn�L̀�LM�LĜK̀P�ML̀�âLPK�EFGP�PHF̂�UÈGg�RP�IKdEIIg�̀KPULQPROIKn�àRGGKQ�QLGRFK�LM�ĜK�RQ�H̀g�L̀�JETEdKn�âKĜK̀�L̀�QLG�RQPH̀KJn�P̂EII�OK�dR{KQ�GL�ĜK�LĜK̀�UÈGg�aRĜRQ�E�̀KEPLQEOIK�GRTK�QLG�K|FKKJRQd����JEgP�EMGK̀�JRPFL{K̀gV�]̂K�QLGRFK�P̂EII�ÙL{RJK�PHMMRFRKQG�JKGERI�GL�KQEOIK�ĜK�LĜK̀�UÈGg�GL�RQ{KPGRdEGK�ĜK�TEGGK̀Vtuvw�l�h���jljx�mULQ�̀KFKRUG�LM�ĜK�SLQG̀EFGL̀oP�àRGGKQ�QLGRFKn�ĜK�faQK̀�P̂EII�LOGERQ�ĜK�PK̀{RFKP�LM�E�IRFKQPKJ�IEOL̀EGL̀g�GL�{K̀RMg�ĜK�ÙKPKQFK�L̀�EOPKQFK�LM�ĜK�TEGK̀REI�L̀�PHOPGEQFK�̀KUL̀GKJ�Og�ĜK�SLQG̀EFGL̀�EQJn�RQ�ĜK�K{KQG�PHF̂�TEGK̀REI�L̀�PHOPGEQFK�RP�MLHQJ�GL�OK�ÙKPKQGn�GL�FEHPK�RG�GL�OK�̀KQJK̀KJ�̂ÈTIKPPV�mQIKPP�LĜK̀aRPK�̀KsHR̀KJ�Og�ĜK�SLQG̀EFG�eLFHTKQGPn�ĜK�faQK̀�P̂EII�MH̀QRP̂�RQ�àRGRQd�GL�ĜK�SLQG̀EFGL̀n�SLQPG̀HFGRLQ�pEQEdK̀�EQJ�_̀F̂RGKFG�ĜK�QETKP�EQJ�sHEIRMRFEGRLQP�LM�UK̀PLQP�L̀�KQGRGRKP�âL�ÈK�GL�UK̀ML̀T�GKPGP�{K̀RMgRQd�ĜK�ÙKPKQFK�L̀�EOPKQFK�LM�ĜK�TEGK̀REI�L̀�PHOPGEQFK�L̀�âL�ÈK�GL�UK̀ML̀T�ĜK�GEPc�LM�̀KTL{EI�L̀�PEMK�FLQGERQTKQG�LM�ĜK�TEGK̀REI�L̀�PHOPGEQFKV�]̂K�SLQG̀EFGL̀n�ĜK�SLQPG̀HFGRLQ�pEQEdK̀�EQJ�ĜK�_̀F̂RGKFG�aRII�ÙLTUGIg�̀KUIg�GL�ĜK�faQK̀�RQ�àRGRQd�PGEGRQd�âKĜK̀�L̀�QLG�EQg�LM�ĜKT�ÊP�̀KEPLQEOIK�LO�KFGRLQ�GL�ĜK�UK̀PLQP�L̀�KQGRGRKP�ÙLULPKJ�Og�ĜK�faQK̀V�qM�ĜK�SLQG̀EFGL̀n�SLQPG̀HFGRLQ�pEQEdK̀�L̀�_̀F̂RGKFG�̂EP�EQ�LO�KFGRLQ�GL�E�UK̀PLQ�L̀�KQGRGg�ÙLULPKJ�Og�ĜK�faQK̀n�ĜK�faQK̀�P̂EII�ÙLULPK�EQLĜK̀�GL�âLT�ĜK�SLQG̀EFGL̀n�ĜK�SLQPG̀HFGRLQ�pEQEdK̀�EQJ�ĜK�_̀F̂RGKFG�̂E{K�QL�̀KEPLQEOIK�LO�KFGRLQV�b K̂Q�ĜK�TEGK̀REI�L̀�PHOPGEQFK�ÊP�OKKQ�̀KQJK̀KJ�̂ÈTIKPPn�bL̀c�RQ�ĜK�EMMKFGKJ�ÈKE�P̂EII�̀KPHTK�HULQ�àRGGKQ�Ed̀KKTKQG�LM�ĜK�faQK̀�EQJ�SLQG̀EFGL̀V��g�ŜEQdK�f̀JK̀n�ĜK�SLQG̀EFG�]RTK�P̂EII�OK�K|GKQJKJ�EUÙLÙREGKIg�EQJ�ĜK�SLQG̀EFG�NHT�P̂EII�OK�RQF̀KEPKJ�Og�ĜK�ETLHQG�LM�ĜK�SLQG̀EFGL̀oP�̀KEPLQEOIK�EJJRGRLQEI�FLPGP�LM�P̂HGJLaQn�JKIEgn�EQJ�PGÈG�HUVh���jljl�]L�ĜK�MHIIKPG�K|GKQG�UK̀TRGGKJ�Og�IEan�ĜK�faQK̀�P̂EII�RQJKTQRMg�EQJ�̂LIJ�̂ÈTIKPP�ĜK�SLQG̀EFGL̀n�NHOFLQG̀EFGL̀Pn�SLQPG̀HFGRLQ�pEQEdK̀n�_̀F̂RGKFGn�ĜKR̀�FLQPHIGEQGPn�EQJ�EdKQGP�EQJ�KTUILgKKP�LM�EQg�LM�ĜKT�M̀LT�EQJ�EdERQPG�FIERTPn�JETEdKPn�ILPPKPn�EQJ�K|UKQPKPn�RQFIHJRQd�OHG�QLG�IRTRGKJ�GL�EGGL̀QKgPo�MKKPn�ÈRPRQd�LHG�LM�L̀�K̀PHIGRQd�M̀LT�UK̀ML̀TEQFK�LM�ĜK�bL̀c�RQ�ĜK�EMMKFGKJ�ÈKE�RM�RQ�MEFG�ĜK�TEGK̀REI�L̀�PHOPGEQFK�ÙKPKQGP�ĜK�̀RPc�LM�OLJRIg�RQ�H̀g�L̀�JKEĜ�EP�JKPF̀ROKJ�RQ�NKFGRLQ���V�V��EQJ�̂EP�QLG�OKKQ�̀KQJK̀KJ�̂ÈTIKPPn�ÙL{RJKJ�ĜEG�PHF̂�FIERTn�
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FGHGIJK�LMNNK�MO�JPQJRNJ�SN�GTTOSUVTGULJ�TM�UMFSLW�SRXVOWK�NSYZRJNNK�FSNJGNJ�MO�FJGT[K�MO�TM�SRXVOW�TM�MO�FJNTOVYTSMR�M\�TGRISULJ�QOMQJOTW�]MT[JO�T[GR�T[J�̂MOZ�STNJL\_K�JPYJQT�TM�T[J�JPTJRT�T[GT�NVY[�FGHGIJK�LMNNK�MO�JPQJRNJ�SN�FVJ�TM�T[J�\GVLT�MO�RJILSIJRYJ�M\�T[J�QGOTW�NJJZSRI�SRFJHRSTẀaRTJRTSMRGLLW�MHSTTJF̀bc�defgfh�a\K�iST[MVT�RJILSIJRYJ�MR�T[J�QGOT�M\�T[J�jMRTOGYTMOK�T[J�jMRTOGYTMO�SN�[JLF�LSGULJ�UW�G�IMkJORHJRT�GIJRYW�\MO�T[J�YMNT�M\�OJHJFSGTSMR�M\�G�[GlGOFMVN�HGTJOSGL�MO�NVUNTGRYJ�NMLJLW�UW�OJGNMR�M\�QJO\MOHSRI�̂MOZ�GN�OJmVSOJF�UW�T[J�jMRTOGYT�nMYVHJRTNK�T[J�oiRJO�N[GLL�OJSHUVONJ�T[J�jMRTOGYTMO�\MO�GLL�YMNT�GRF�JPQJRNJ�T[JOJUW�SRYVOOJF̀b fd jLGSHN�VRFJO�iMOZJONp�YMHQJRNGTSMRK�FSNGUSLSTW�UJRJ\ST�GRF�MT[JO�NSHSLGO�JHQLMWJJ�UJRJ\ST�GYTN�T[GT�GOJ�GQQLSYGULJ�TM�T[J�̂MOZ�TM�UJ�QJO\MOHJFK�SRYLVFSRI�QOSkGTJ�JRTSTSJN�QJO\MOHSRI�̂MOZ�GT�T[J�NSTJ�GRF�JPJHQT�\OMH�T[J�YMkJOGIJ�MR�GYYMVRT�M\�T[J�RVHUJO�M\�JHQLMWJJN�MO�MYYVQGTSMRK�NVY[�JRTSTSJN�N[GLL�HGSRTGSR�kMLVRTGOW�YMHQJRNGTSMR�YMkJOGIJ�GT�T[J�NGHJ�LSHSTN�NQJYS\SJF�\MO�HGRFGTMOW�YMkJOGIJ�\MO�T[J�FVOGTSMR�M\�T[J�qOMXJYTrfs jLGSHN�\MO�FGHGIJN�UJYGVNJ�M\�UMFSLW�SRXVOWK�MYYVQGTSMRGL�NSYZRJNN�MO�FSNJGNJK�MO�FJGT[�M\�T[J�jMRTOGYTMOpN�JHQLMWJJN�MO�QJONMRN�MO�JRTSTSJN�JPYLVFJF�UW�NTGTVTJ�\OMH�T[J�OJmVSOJHJRTN�M\�jLGVNJ�tt̀t̀t̀tK�UVT�OJmVSOJF�UW�T[J�jLGVNJrfg jLGSHN�\MO�FGHGIJN�UJYGVNJ�M\�UMFSLW�SRXVOWK�MYYVQGTSMRGL�NSYZRJNN�MO�FSNJGNJK�MO�FJGT[�M\�GRW�QJONMR�MT[JO�T[GR�T[J�jMRTOGYTMOpN�JHQLMWJJNrfu jLGSHN�\MO�FGHGIJN�SRNVOJF�UW�VNVGL�QJONMRGL�SRXVOW�LSGUSLSTW�YMkJOGIJr�i[SY[�GOJ�NVNTGSRJF�]t_�UW�G�QJONMR�GN�G�OJNVLT�M\�GR�M\\JRNJ�FSOJYTLW�MO�SRFSOJYTLW�OJLGTJF�TM�JHQLMWHJRT�M\�NVY[�QJONMR�UW�T[J�jMRTOGYTMOK�MO�]v_�UW�GRMT[JO�QJONMRrfw jLGSHN�\MO�FGHGIJNK�MT[JO�T[GR�TM�T[J�̂MOZ�STNJL\K�UJYGVNJ�M\�SRXVOW�TM�MO�FJNTOVYTSMR�M\�TGRISULJ�QOMQJOTWK�SRYLVFSRI�LMNN�M\�VNJ�OJNVLTSRI�T[JOJ\OMHrfh jLGSHN�\MO�FGHGIJN�UJYGVNJ�M\�UMFSLW�SRXVOWK�FJGT[�M\�G�QJONMR�MO�QOMQJOTW�FGHGIJ�GOSNSRI�MVT�M\�MiRJON[SQK�HGSRTJRGRYJ�MO�VNJ�M\�G�HMTMO�kJ[SYLJrfx jLGSHN�\MO�UMFSLW�SRXVOW�MO�QOMQJOTW�FGHGIJ�GOSNSRI�MVT�M\�YMHQLJTJF�MQJOGTSMRNr�fy jLGSHN�SRkMLkSRI�YMRTOGYTVGL�LSGUSLSTW�SRNVOGRYJ�GQQLSYGULJ�TM�T[J�jMRTOGYTMOpN�MULSIGTSMRN�VRFJO�zJYTSMR�{̀t|̀}~���gdc�ddfdfu������������������������������������������������������������������������f�̂ST[SR�T[OJJ�]{_�UVNSRJNN�FGWN�M\�T[J�FGTJ�T[J�jMRTOGYTMO�UJYMHJN�GiGOJ�M\�GR�SHQJRFSRI�MO�GYTVGL�YGRYJLLGTSMR�MO�JPQSOGTSMR�M\�GRW�SRNVOGRYJ�OJmVSOJF�UW�T[J�jMRTOGYT�nMYVHJRTNK�T[J�jMRTOGYTMO�N[GLL�QOMkSFJ�RMTSYJ�FSOJYTLW�TM�T[J�oiRJOK�GRF�NJQGOGTJLW�TM�T[J�jMRNTOVYTSMR��GRGIJOK�M\�NVY[�SHQJRFSRI�MO�GYTVGL�YGRYJLLGTSMR�MO�JPQSOGTSMR̀��QMR�OJYJSQT�M\�RMTSYJ�\OMH�T[J�jMRTOGYTMOK�T[J�oiRJO�N[GLLK�VRLJNN�T[J�LGQNJ�SR�YMkJOGIJ�GOSNJN�\OMH�GR�GYT�MO�MHSNNSMR�M\�T[J�oiRJOK�[GkJ�T[J�OSI[T�TM�NTMQ�T[J�̂MOZ�VRTSL�T[J�LGQNJ�SR�YMkJOGIJ�[GN�UJJR�YVOJF�UW�T[J�QOMYVOJHJRT�M\�OJQLGYJHJRT�YMkJOGIJ�UW�T[J�jMRTOGYTMÒ��[J�\VORSN[SRI�M\�RMTSYJ�UW�T[J�jMRTOGYTMO�N[GLL�RMT�OJLSJkJ�T[J�jMRTOGYTMO�M\�GRW�YMRTOGYTVGL�MULSIGTSMR�TM�QOMkSFJ�GRW�OJmVSOJF�YMkJOGIJ̀��������������������������������������������������������������������������� fd �������������������¡���������¢��¡£¡�������������������������������� ¤d¥eee¥eee������¦���������¤d¥eee¥eee�}��������§�~���������̈���©���¤s¥eee¥eee���������~̈ �̈�̈�����������©���ª��������¤s¥eee¥eee�}�������ª����������¦����������~̈ �̈�̈���¤dee¥eee�«����¬���̈��¡�̈���¡��������¤de¥eee��������}��������f ������¡�������̈��������������������������~̈ �̈�̈����¡����¥�������������~̈ �̈�̈��������������������������������������©���f�f ��¡�������̈�����������������������®¦�¦������������������ee�ed�dēg������������������������������̈������������������̈����������������������������������̈��������������¥�
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FGHIJKLFMNO�LMPHGHMPHMK�QFMKIJQKFINO�GIFPRQKNSQFTGUHKHP�FGHIJKLFMNO�JMP�GHINFMJU�JMP�JPVHIKLNLMW�LMXRIYZQZ [\MHIO�]IQ̂LKHQK�JMP�K̂HLI�QFMNRUKJMKNO�[\MHI_N�̀HGIHNHMKJKLVHO�JMP�JUUFK̂HI�GJIKLHN�IHaRLIHP�bY�[\MHIO�N̂JUU�bH�LMQURPHP�JN�JPPLKLFMJU�LMNRIHPN�FMK̂H�cFTTHIQLJU�dHMHIJU�eLJbLULKYO�RNLMW�fg[�]PPLKLFMJU�fMNRIHPNhMPFINHTHMK�cd�ij�kj�kk�lm�FI�cd�ijkj�nkjopqr�JMP�cd�ij�q�s�nkjojkr�FIcdijqq�nkjojkr�JMP�cdijqs�nkjojkr�FI�JM�HMPFINHTHMK�GIFVLPLMWHaRLVJUHMK�QFVHIJWH�KF�K̂H�JPPLKLFMJU�LMNRIHPNZ�t̂LN�LMNRIJMQH�uFI�K̂HJPPLKLFMJU�LMNRIHPN�N̂JUU�bH�J�bIFJP�JN�K̂H�QFVHIJWH�GIFVLPHP�uFI�K̂H�MJTHPLMNRIHP�NRbQFMKIJQKFIZ�fK�N̂JUU�JGGUY�JN�vILTJIY�JMP�MFMSQFMKILbRKLMWfMNRIJMQH�bHuFIH�JMY�FK̂HI�LMNRIJMQH�FI�NHUuSLMNRIJMQHO�LMQURPLMW�JMYwxwyz{|}~xO�TJLMKJLMHP�bYO�FI�GIFVLPHP�KFO�K̂H�JPPLKLFMJU�LMNRIHPZPZ ]KKJQ̂HP�KF�HJQ̂�QHIKLuLQJKH�Fu�LMNRIJMQH�N̂JUU�bH�J�QFGY�Fu�K̂H�JPPLKLFMJUfMNRIHP�hMPFINHTHMK�JPPIHNN�LM�QZr�JbFVHZHZ ������������������������������������������������������������������������������������������������������������������������������ ��¡�¢������£�������¤�£ ������¥ ���������¢�¦���§�������������������¢������������������������������̈�©�����������¢�£ ��������������ª��«¬Zi ���£���¦��®��̄����©°¬ ±������������®��̄����©�²������£����������������³́µ¶¶¶µ¶¶¶���¢���¢¢����������̄����©���¡��©����·��� �� ���©���£�§�¬}¬ ±������������¢�¦���§��£������¢�����¢�¦���§���������̄����©�������§�������������²���µ��������µ��������������̧�²��������£�̄����¬z¹ ¥²�������������� ���������º������̄©�����¥²���µ�������̄����¢���������������������������������������� ���¢©������ ��£��©��������̧¢�����̄����§�̄����¬Zq ¤�££��¢����»£̄ �����°¹ »£̄ ��������£����£����̄�������������£���£�£����³¼µ¶¶¶µ¶¶¶�����¦����̄��� ���¢©���£������� ���¢©���£����������§���¬}¹ »£̄ ������¢�¦���§��£������¢������������������������������������������������������������������������������������������������������������������������¤�££��¢���½�������®��̄����©�¾���¢©¬z¹ »£̄ ������¢�¦���§��������¢�����������������������������  �©���� ��£��©��������̧¢�����̄����§�̄��������©��������������¢���������̧�������¢�µ���¢�����§���������������¤�££��¢����½�������®��̄����©µ�����®��̄����©�����¿£ ��©���®��̄����©�¢�¦���§���£����������̄©�����¤�����¢���¬w¹ ���¢���������¢��¢������¢��������������¢��������̄����¢� ©�����������������À�������¿������£�����������������̄¬Á�����¢¬Á��̄�¦�¬ZÂ ª��«����¤�£ �������������¿£ ��©����®��̄����©°¹ ¿£ ��©����®��̄����©�À������¢����£����������������³¼¶¶µ¶¶¶µ���¢���¢¢�����µ³¼¶¶µ¶¶¶�����̄����©���¡��©�̄©��¢¢����������³¼¶¶µ¶¶¶���¢���£ ��©���������¡��©�̄©��������¬}Ã ª������  ��¢�̄��µ�»¬Ä¬�®��§����������Å��̄��²��«����¤�£ ���������¢��¿������£����������̄������¢����������� ���¢©¬zÃ ª������  ��¢�̄��µ�����Æ�����£��¤�¦���§��¿������£����������̄������¢����������� ���¢©¬Zm ¿�¦����£������À£ ���£����®��̄����©�Ç¾���������À������¢�Á�Ç¿À®Á°¹ ¤�����¢�������¦��¦���²����������£�¦������·����̄���£������� ����������Ç��¢�����§�̄���������£����������̄�������̄���£����¢�����¢����µ�������̄���£����¢�����¢����µ�������§�¢�����¢����µ����«���£�¦���¢�����¢����Á�������º���������£����������£���£�£����³́µ¶¶¶µ¶¶¶�¿À®�¢�¦���§�¬}Ã ¥²������������������ ���������º������̄©�����¥²���µ�������̄����¢����������������������������������¿À®� ���¢©������ ��£��©��������̧¢�����̄����§�̄����¬ZÈ ¥²�����¤�����¢�����¾����¢��¦��®��̄����©�À������¢�É����� ������ ���¢©�����������¢����£��§�����¥²���µ��¢����¢����������¤������¢�����Æ���§������������������¬��Ê������§����� ���¢©�������̄����̄£��������������������̄©�¥²���¬���¢� ©�������̄���������������¢����¢�������§������¥²���Ë��Ì� ���������¦�¬��Ä������ ������ ���¢©�������̄����������£���������¥���Æ�������Í�������Ç³́µ¶¶¶µ¶¶¶Á� ����¢¢�����¢�µ�������������§§��§��������²��£���������������Ç³Îµ¶¶¶µ¶¶¶Á�����̄����©���¡��©����� �� ���©���£�§������������ ��¦����¢�¦���§����������¥²���µ��¢����¢������¥²���Ë��Ì� ���������¦�µ��������§����µ�����¢���������£ ��©���µ�²������� �¢����������²��«¬��Ä���� ���¢©������� ��¦�������������
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����������	���
�����������������������
������������������������������� �����!�����!�	�������"������������������#����$%���������	�������������������������!&�$������	�������������������������!&�$���!&���������'���!�	���$���������	���
��������&�	�����	���	�(�����%���������	���������������������������%������	���)	�����������	����*+,*-��.%������/�0/���-�������1�����2�����-��3����)������4�����������/�3/���-!���������������	��!��������������������5�������������!�	����	�������6����������	�����	����)�����������������	���
��������7�%��������8��#�����%�������������������#���	�����!��5�	����������9	�	�����	��������:;<=�>?@<;A� B,�,-,�,�,C DE

FGHIJKLKHFJM�NHOHKLGP�QKLKRQM�QISM�THQLUHOHKPM�VGITHQVFQHJW�WIJIKHX�XYLGLXKIGHQKHXQM�FG�NLGHKLO�QKLKRQM�LJT�KYLK�QRXY�OLUFG�RJHFJ�FG�GIVGIQIJKLKHZI�[HOO�XFFVIGLKIM�[HKYHJ�KYI�OHNHKQ�F\�HKQ�OIWLO�XFJKGLXKRLO�LRKYFGHKPM�HJ�KYI�HNVOINIJKLKHFJ�F\�KYI�VFOHXP�LJT�VGFZHQHFJQ�F\�KYIQI�JFJ]THQXGHNHJLKHFJ�XOLRQIQ�LJT�KYLK�HK�XFJQIJKQ�LJT�LWGIIQ�KYLK�KYI�GIXGRHKNIJKM�INVOFPNIJK�LJT�KYI�KIGNQ�LJT�XFJTHKHFJQ�F\��INVOFPNIJK�RJTIG�KYHQ�F̂JKGLXK�QYLOO�UI�HJ�LXXFGTLJXI�[HKY�KYI�VRGVFQIQ�LJT�VGFZHQHFJ�F\�KYIQI�JFJ]THQXGHNHJLKHFJ�XOLRQIQ_��̀\�QRXY�OLUFG�RJHFJ�FG�GIVGIQIJKLKHZI�\LHOQ�FG�GI\RQIQ�KF�XFNVOP�[HKY�QRXY�L�GIaRIQK�KYLK�HK�\RGJHQY�QRXY�L�QKLKINIJKM�KYI�̂FJKGLXKFG�QYLOO�VGFNVKOP�JFKH\P�KYI�b[JIG�LJT�KYI�cKLKI�̂FNNHQQHFJIG�F\�dRNLJ�eHWYKQ�F\�QRXY�\LHORGI�FG�GI\RQLO_fg \̀�THGIXKIT�KF�TF�QF�UP�KYI�b[JIG�FG�KYI�̂FNNHQQHFJIG�F\�dRNLJ�eHWYKQM�KYI�̂FJKGLXKFG�[HOO�VFQK�LJT�hIIV�VFQKIT�HJ�XFJQVHXRFRQ�VOLXIQM�LZLHOLUOI�KF�INVOFPIIQ�LJT�LVVOHXLJKQ�\FG�INVOFPNIJKM�JFKHXIQ�KFUI�VGFZHTIT�UP�KYI�cKLKI�̂FNNHQQHFJIG�F\�dRNLJ�eHWYKQ�QIKKHJW�\FGKY�KYI�QRUQKLJXI�F\�VGFZHQHFJQ�F\�XOLRQIQ�ijk�LJT�ilk�LJT�QRXY�VGFZHQHFJ�F\�KYI�cKLKImQ�OL[�LWLHJQK�THQXGHNHJLKHFJ�LQ�KYI�cKLKI�F̂NNHQQHFJIG�F\�dRNLJ�eHWYKQ�QYLOO�TIKIGNHJI_fn oYI�̂FJKGLXKFG�[HOO�QKLKI�HJ�LOO�QFOHXHKLKHFJQ�FG�LTZIGKHQINIJKQ�\FG�INVOFPIIQ�VOLXIT�UP�FG�FJ�UIYLO\�F\�KYI�̂FJKGLXKFGM�KYLK�LOO�aRLOH\HIT�LVVOHXLJKQ�[HOO�UI�L\\FGTIT�IaRLO�INVOFPNIJK�FVVFGKRJHKHIQ�[HKYFRK�THQXGHNHJLKHFJ�UIXLRQI�F\�LWIM�GLXIM�XGIITM�XFOFGM�JLKHFJLO�FGHWHJM�QISRLO�FGHIJKLKHFJM�NHOHKLGP�QKLKRQM�QISM�THQLUHOHKPM�VGITHQVFQHJW�WIJIKHX�XYLGLXKIGHQKHXQM�NLGHKLO�QKLKRQM�FG�TFNIQKHX�ZHFOIJXI�ZHXKHN�QKLKRQ__p oYI�̂FJKGLXKFG�[HOO�XFNVOP�[HKY�KYI�VGFZHQHFJQ�F\�cIXKHFJQ�lqr]lqq�F\�KYI�sSIXRKHZI�tL[M�LJT�[HKYKYI�̂HZHO�eHWYKQ�tL[M�[HOO�\RGJHQY�LOO�HJ\FGNLKHFJ�LJT�GIVFGKQ�TIINIT�JIXIQQLGP�UP�KYI�cKLKI�F̂NNHQQHFJIG�F\�dRNLJ�eHWYKQ�RJTIG�KYIQI�JFJ]THQXGHNHJLKHFJ�XOLRQIQ�LJT�QRXY�QIXKHFJ�F\�KYI�sSIXRKHZI�tL[M�LJT�[HOO�VIGNHK�LXXIQQ�KF�KYI�̂FJKGLXKFGmQ�UFFhQM�GIXFGTQM�LJT�LXXFRJKQ�UP�KYI�b[JIGM�KYI�cKLKI�̂FNNHQQHFJIG�F\�dRNLJ�eHWYKQM�KYI�uKKFGJIP�vIJIGLO�LJT�KYI�̀JTRQKGHLO�̂FNNHQQHFJIG�\FG�KYI�VRGVFQIQ�F\�HJZIQKHWLKHFJ�KF�LQXIGKLHJ�XFNVOHLJXI�[HKY�KYI�JFJ]THQXGHNHJLKHFJ�XOLRQIQ�LJT�QRXY�QIXKHFJQ�F\�KYI�sSIXRKHZI�tL[�̂HZHO�eHWYKQ�tL[_fw oYHQ�̂FJKGLXK�NLP�UI�\FGKY[HKY�XLJXIOOITM�KIGNHJLKIT�FG�QRQVIJTITM�HJ�[YFOI�FG�HJ�VLGKM�UP�KYI�b[JIG�RVFJ�KYI�ULQHQ�F\�L�\HJTHJW�NLTI�UP�KYI�cKLKI�̂FNNHQQHFJIG�F\�dRNLJ�eHWYKQ�KYLK�KYI�̂FJKGLXKFG�YLQ�JFK�XFNVOHIT�[HKY�KYI�JFJ]THQXGHNHJLKHFJ�XOLRQIQM�LJT�KYLK�KYI�̂FJKGLXKFG�NLP�UI�TIXOLGIT�HJIOHWHUOI\FG�\RKRGI�XFJKGLXKQ�NLTI�UP�FG�FJ�UIYLO\�F\�KYI�b[JIGM�KYI�cKLKI�FG�L�VRUOHX�LRKYFGHKP�FG�LWIJXP�F\�KYI�cKLKIM�RJKHO�KYI�̂FJKGLXKFG�QLKHQ\HIQ�KYI�cKLKI�̂FNNHQQHFJIG�F\�dRNLJ�eHWYKQ�KYLK�KYI�̂FJKGLXKFG�YLQ�IQKLUOHQYIT�LJT�HQ�XLGGPHJW�FRK�L�VGFWGLN�HJ�XFJ\FGNHKP�[HKY�KYI�VGFZHQHFJQ�F\�KYIQI�JFJ]THQXGHNHJLKHFJ�XOLRQIQ_��cRXY�\HJTHJWQ�NLP�UI�NLTI�UP�KYI�cKLKI�̂FNNHQQHFJIG�F\�KYI�dRNLJ�eHWYKQ�L\KIGXFJXHOHLKHFJ�I\\FGKQ�UP�KYI�̂FNNHQQHFJIG�YLZI�\LHOIT�KF�LXYHIZI�XFNVOHLJXI�[HKY�KYIQI�JFJ]THQXGHNHJLKHFJ�XOLRQIQ�LJT�L\KIG�L�ZIGH\HIT�XFNVOLHJK�YLQ�UIIJ�\HOIT�[HKY�KYI�̂FNNHQQHFJIGM�JFKHXI�KYIGIF\�YLQ�UIIJ�WHZIJ�KF�KYI�̂FJKGLXKFG�KF�UI�YILGT�VRUOHXOP�HJ�LXXFGTLJXI�[HKY�KYI�sSIXRKHZI�tL[_��cRXY�QLJXKHFJQ�NLP�UI�HNVFQIT�LJT�GINITHIQ�HJZFhIT�HJTIVIJTIJKOP�F\�FG�HJ�LTTHKHFJ�KF�QLJXKHFJQ�LJT�GINITHIQ�FKYIG[HQI�VGFZHTIT�UP�OL[M�LJTfx oYI�̂FJKGLXKFG�[HOO�HJXORTI�KYI�VGFZHQHFJQ�F\�XOLRQIQ�_j�KYGFRWY�_y�HJ�IZIGP�QRUXFJKGLXK�FG�VRGXYLQI�FGTIG�HJ�QRXY�L�NLJJIG�KYLK�QRXY�VGFZHQHFJQ�[HOO�UI�UHJTHJW�RVFJ�ILXY�QRUXFJKGLXKFG�FG�ZIJTFG�LQ�KF�FVIGLKHFJQ�KF�UI�VIG\FGNIT�[HKYHJ�KYI�cKLKI�F\�zI[�{FGh_��oYI�̂FJKGLXKFG�[HOO�KLhI�LXKHFJ�HJ�IJ\FGXHJW�QRXY�VGFZHQHFJQ�F\�QRXY�QRUXFJKGLXK�FG�VRGXYLQI�FGTIG�LQ�KYI�cKLKI�̂FNNHQQHFJIG�F\�dRNLJ�eHWYKQ�FG�KYI�b[JIG�NLP�THGIXKM�HJXORTHJW�QLJXKHFJQ�FG�GINITHIQ�\FG�JFJ]XFNVOHLJXI_��̀\�KYI�̂FJKGLXKFG�UIXFNIQ�HJZFOZIT�FG�HQ�KYGILKIJIT�[HKY�OHKHWLKHFJ�[HKY�L�QRUXFJKGLXKFG�FG�ZIJTFG�LQ�L�GIQROK�F\�QRXY�THGIXKHFJQ�UP�KYI�cKLKI�̂FNNHQQHFJIG�F\�dRNLJ�eHWYKQ�FG�KYI�b[JIGM�KYI�̂FJKGLXKFG�QYLOO�VGFNVKOP�QF�JFKH\P�KYI�b[JIG�LJT�KYI�uKKFGJIP�vIJIGLO�GIaRIQKHJW�KYI�uKKFGJIP�vIJIGLO�KF�HJKIGZIJI�LJT�VGFKIXK�KYI�HJKIGIQKQ�F\�KYI�cKLKI�F\�zI[�{FGh_��|}~��g��LPNIJKQ�TRI�LJT�RJVLHT�RJTIG�KYI�̂FJKGLXK��FXRNIJKQ�QYLOO�UILG�HJKIGIQK�\GFN�KYI�TLKI�VLPNIJK�HQ�TRI�LK�KYI�GLKI�KYI�VLGKHIQ�LWGII�RVFJ�HJ�[GHKHJW�FGM�HJ�KYI�LUQIJXI�KYIGIF\M�LK�KYI�OIWLO�GLKI�VGIZLHOHJW�\GFN�KHNI�KF�KHNI�LK�KYI�VOLXI�[YIGI�KYI��GF�IXK�HQ�OFXLKIT_KF�̂FJKGLXKFGM�HJXORTHJW�LJP�HJKIGIQKM�QYLOO�UI�XFJQHQKIJK�[HKY�KYHQ�uWGIINIJK�LJT�HJ�LXXFGTLJXI�[HKY�zI[�{FGh�cKLKI�vIJIGLO��RJHXHVLO�tL[�cIXKHFJ�jry]U_���gfw����������������������oYI�b[JIG�LJT�̂FJKGLXKFG�QYLOO�XFNNIJXI�LOO�XOLHNQ�LJT�XLRQIQ�F\�LXKHFJM�[YIKYIG�HJ�XFJKGLXKM�KFGKM�UGILXY�F\[LGGLJKP�FG�FKYIG[HQIM�LWLHJQK�KYI�FKYIG�LGHQHJW�FRK�F\�FG�GIOLKIT�KF�KYI�̂FJKGLXK�HJ�LXXFGTLJXI�[HKY�KYI�GIaRHGINIJKQF\�KYI�\HJLO�THQVRKI�GIQFORKHFJ�NIKYFT�QIOIXKIT�HJ�KYI�uWGIINIJK�[HKYHJ�KYI�KHNI�VIGHFT�QVIXH\HIT�UP�LVVOHXLUOI�OL[_
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FGHI�JKLMN�OPPQRSLTUSVW�FGHIHF�XYZ�[\]̂_̀â\_�bỲcc�d̀e]̂̀e]�f\ceaeZb�\g�Zdfc\hdZ]̂�̀b�g\cc\ibjHF�XYZ�[\]̂_̀â\_�̀]k�̂YZ�[\]̂_̀â\_lb�bmna\]̂_̀â\_b�bỲcc�]\̂�keba_ede]̀ Ẑ�̀òe]b̂�̀]h�Zdfc\hZZ�\_f̀fceà]̂�g\_�Zdfc\hdZ]̂�nZàmbZ�\g�_̀aZp�_Zceoe\]p�a\c\_p�bZqp�\_�]̀ ê\]̀c�\_eoe]r�XYZ�[\]̂_̀â\_bỲcc�̂̀sZ�̀gge_d̀ êtZ�̀âe\]�̂\�Z]bm_Z�̂Ỳ �̂̀ffceà]̂b�̀_Z�Zdfc\hZkp�̀]k�̂Ỳ �̂Zdfc\hZZb�̀_Z�̂_Z̀Ẑkkm_e]o�Zdfc\hdZ]̂�iêY\m̂�_Zò_k�̂\�̂YZe_�_̀aZp�_Zceoe\]p�a\c\_p�bZqp�\_�]̀ m̂_̀c�\_eoe]r�umaY�̀âe\]bỲcc�e]acmkZp�nm̂�]\̂�nZ�cedêZk�̂\p�̂YZ�g\cc\ie]oj�Zdfc\hdZ]̂p�mfo_̀ke]op�kZd\̂e\]�\_�̂_̀]bgZ_v_Za_mêdZ]̂�\_�_Za_mêdZ]̂�̀ktZ_̂ebe]ov�c̀h\gg�\_�̂Z_de]̀ ê\]v�_̀̂Zb�\g�f̀h�\_�\̂YZ_�g\_db�\ga\dfZ]b̀̂e\]v�̀]k�bZcZâe\]�g\_�̂_̀e]e]op�e]acmke]o�̀ff_Z]̂eaZbYefr�XYZ�[\]̂_̀â\_�̀o_ZZb�̂\�f\b̂�e]a\]bfeam\mb�fc̀aZbp�̀t̀ec̀ncZ�̂\�Zdfc\hZZb�̀]k�̀ffceà]̂b�g\_�Zdfc\hdZ]̂p�]\̂eaZ�bẐ̂e]o�g\_̂Y�̂YZf\ceaeZb�\g�]\]wkeba_ede]̀ ê\]rHx�XYZ�[\]̂_̀â\_�̀]k�̂YZ�[\]̂_̀â\_lb�bmna\]̂_̀â\_b�bỲccp�e]�̀cc�b\ceaề ê\]b�\_�̀ktZ_̂ebZdZ]̂�g\_Zdfc\hZZb�fc̀aZk�nh�̂YZd�\_�\]�̂YZe_�nZỲcgp�b̂̀ Ẑ�̂Ỳ �̂̀cc�ym̀cegeZk�̀ffceà]̂b�iecc�_ZaZetZa\]bekZ_̀̂e\]�g\_�Zdfc\hdZ]̂�iêY\m̂�_Zò_k�̂\�_̀aZp�_Zceoe\]p�a\c\_p�bZq�\_�]̀ ê\]̀c�\_eoe]rW�FGHz�{M|}�~MS}�W�FGHzHF�XYZ�[\]̂_̀â\_�bỲcc�a\dfch�iêY��_Zt̀ece]o�� òZ��̀ Ẑb�ebbmZk�̀]k�fZ_e\keàcch�mfk̀ Ẑkp�nh�̂YZ��Zi��\_sû̀ Ẑ��Zf̀_̂dZ]̂�\g��̀n\_p�g\_�̂YZ�c\àê\]�̀]k�km_̀̂e\]�\g�̂YZ��_\�Zâr�����G�H� XYZ��i]Z_�Ỳb�g̀ecZk�̂\�gm_]ebY�̂\�̂YZ�[\]̂_̀â\_�_Z̀b\]̀ncZ�ZtekZ]aZ�̀b�_Zyme_Zk�nh�uZâe\]��r�rW�F�HFHx�XYZ�[\]̂_̀â\_�d̀h�̂Z_de]̀ Ẑ�̂YZ�[\]̂_̀â�egp�̂Y_\moY�]\�̀â�\_�g̀mĉ�\g�̂YZ�[\]̂_̀â\_p�̀�umna\]̂_̀â\_p�̀�umnwbmna\]̂_̀â\_p�̂YZe_�̀oZ]̂b�\_�Zdfc\hZZbp�\_�̀]h�\̂YZ_�fZ_b\]b�\_�Z]̂êeZb�fZ_g\_de]o�f\_̂e\]b�\g�̂YZ��\_sp��\_s�m]kZ_�ke_Zâ�\_�e]ke_Zâ�a\]̂_̀â�iêY�̂YZ�[\]̂_̀â\_p�_ZfZ̀Ẑk�bmbfZ]be\]bp�kZc̀hbp�\_�e]̂Z__mf̂e\]b�\g�̂YZ�Z]̂e_Z��\_s�nh�̂YZ��i]Z_�̀b�kZba_enZk�e]�uZâe\]���r�p�a\]b̂êm̂Z�e]�̂YZ�̀oo_Zò Ẑ�d\_Z�̂Ỳ]�����fZ_aZ]̂�\g�̂YZ�̂\̂̀c�]mdnZ_�\g�k̀hb�baYZkmcZk�g\_�a\dfcẐe\]p�\_�����k̀hb�e]�̀]h����wk̀h�fZ_e\kp�iYeaYZtZ_�eb�cZbbrW�F�HFHG��g�\]Z�\g�̂YZ�_Z̀b\]b�kZba_enZk�e]�uZâe\]���r�r��\_���r�r��Zqeb̂bp�̂YZ�[\]̂_̀â\_�d̀hp�mf\]�bZtZ]�̂Ye_̂h������k̀hbl�]\̂eaZ�̂\�̂YZ��i]Z_p��i]Z_�iêY�_Z̀b\]̀ncZ�\ff\_̂m]êh�̂\�am_Zp�[\]b̂_mâe\]�� ]̀̀oZ_�̀]k��_aYêZâp�̂Z_de]̀ Ẑ�ŶZ�[\]̂_̀â�̀]k�_Za\tZ_�g_\d�̂YZ��i]Z_�f̀hdZ]̂�g\_��\_s�ZqZam̂Zkp�̀b�iZcc�̀b�_Z̀b\]̀ncZ�\tZ_YZ̀k�̀]k�f_\gê�\]��\_s�]\̂�ZqZam̂Zkp�̀]k�a\b̂b�e]am__Zk�nh�_Z̀b\]�\g�bmaY�̂Z_de]̀ ê\]rf_\fZ_ch�ZqZam̂ZkrW�F�HFH���g�̂YZ��\_s�eb�b̂\ffZk�g\_�̀�fZ_e\k�\g����a\]bZam̂etZ�k̀hb�̂Y_\moY�]\�̀â�\_�g̀mĉ�\g�̂YZ�[\]̂_̀â\_p�̀�umna\]̂_̀â\_p�̀�umnwbmna\]̂_̀â\_p�\_�̂YZe_�̀oZ]̂b�\_�Zdfc\hZZbp�\_�̀]h�\̂YZ_�fZ_b\]b�fZ_g\_de]o�f\_̂e\]b�\g�̂YZ��\_s�nZàmbZ�̂YZ��i]Z_�Ỳb�_ZfZ̀Ẑkch�g̀ecZk�̂\�gmcgecc�̂YZ��i]Z_lb�\nceò ê\]b�m]kZ_�̂YZ�[\]̂_̀â��\amdZ]̂b�iêY�_ZbfZâ�̂\�d̀ ^̂Z_b�edf\_̂̀]̂�̂\�̂YZ�f_\o_Zbb�\g�̂YZ��\_sp�̂YZ�[\]̂_̀â\_�d̀hp�mf\]�bZtZ]�̂Ye_̂h������̀kkêe\]̀c�k̀hbl�]\̂eaZ�̂\�̂YZ��i]Z_p�[\]b̂_mâe\]�� ]̀̀oZ_�̀]k��_aYêZâp�̂Z_de]̀ Ẑ�̂YZ�[\]̂_̀â�̀]k�_Za\tZ_�g_\d�̂YZ��i]Z_�̀b�f_\tekZk�e]�uZâe\]���r�r�r� HF �_ZfZ̀Ẑkch�_ZgmbZb�\_�g̀ecb�̂\�bmffch�Z]\moY�f_\fZ_ch�bseccZk�i\_sZ_b�\_�f_\fZ_�d̀ Ẑ_ècbv� HG �_ZfZ̀Ẑkch�keb_Zò_kb�̀ffceàncZ�c̀ibp�b̂̀ m̂̂Zbp�\_ke]̀]aZbp�a\kZbp�_mcZb�̀]k�_Zomc̀̂e\]bp�\_�c̀igmc�\_kZ_b�\g�̀�fmncea�̀m̂Y\_êhv�\_H� \̂YZ_iebZ�eb�omeĉh�\g�bmnb̂̀]̂èc�n_Z̀aY�\g�̀�f_\tebe\]�\g�̂YZ�[\]̂_̀â��\amdZ]̂brn_Z̀aYZb�̀�d̀ Ẑ_èc��f_\tebe\]�\g�̂YZ�[\]̂_̀â��\amdZ]̂brH� �_Z̀aYZb�̀]h�ì__̀]̂h�d̀kZ�nh�̂YZ�[\]̂_̀â\_�m]kZ_�\_�fm_bm̀]̂�̂\�̂YZ�[\]̂_̀â��\amdZ]̂br������g̀ecb�̂\�gm_]ebY�̂YZ��i]Z_�iêY�̀bbm_̀]aZb�b̀̂ebg̀â\_h�̂\�̂YZ��i]Z_�ZtekZ]ae]o�̂YZ�[\]̂_̀â\_lb�̀necêh�\̂�a\dfcẐZ�̂YZ��\_s�e]�a\dfcè]aZ�iêY�̀cc�\g�̂YZ�_Zyme_ZdZ]̂b�\g�̂YZ�[\]̂_̀â��\amdZ]̂br W�F�HxHx��YZ]�̀]h�\g�̂YZ�_Z̀b\]b�kZba_enZk�e]�uZâe\]���r�r��Zqeb̂p�̀ĝZ_�a\]bmĉ̀ ê\]�iêY�̂YZ�[\]b̂_mâe\]�� ]̀̀oZ_p�]̀k�mf\]�aZ_̂egeàê\]�nh�̂YZ��_aYêZâ�̂Ỳ �̂bmggeaeZ]̂�àmbZ�Zqeb̂b�̂\��mb̂egh�bmaY�̀âe\]p�̂YZ��i]Z_�d̀hp�iêY\m̂�
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FGHIJKLMH�NO�PQR�ONSHG�GLTSNU�OG�GHVHKLHU�OW�NSH�XYQHG�PQK�PWNHG�TLZLQT�NSH�[OQNGPMNOG�PQK�NSH�[OQNGPMNOG\U�UJGHNR]�LW�PQR]�UHZHQ�KPRU\�QONLMH]�NHGVLQPNH�HVF̂ORVHQN�OW�NSH�[OQNGPMNOG�PQK�VPR]�UJ_IHMN�NO�PQR�FGLOG�GLTSNU�OW�NSH�UJGHNR̀abcd�efgh iLQLUS�NSH�jOGk�_R�YSPNHZHG�GHPUOQP_̂H�VHNSOK�NSH�XYQHG�VPR�KHHV�HlFHKLHQNm�nFOQ�YGLNNHQ�GHoJHUN�OW�NSH�[OQNGPMNOG]�NSH�XYQHG�USP̂̂�WJGQLUS�NO�NSH�[OQNGPMNOG�P�KHNPL̂HK�PMMOJQNLQT�OW�NSH�MOUNU�LQMJGGHK�_R�NSH�XYQHG�LQ�WLQLUSLQT�NSH�jOGkm�pSH�MOUNU�OW�WLQLUSLQT�NSH�jOGk�LQM̂JKH]�YLNSOJN�̂LVLNPNLOQU]�P̂̂�GHPUOQP_̂H�PNNOGQHR\U�WHHU�LQMJGGHK�_R�NSH�XYQHG]�PKKLNLOQP̂�qGMSLNHMNrsQTLQHHGLQT�PQK�[OQUNGJMNLOQ�tPQPTHG�MOUNU]�LQUJGPQMH]�PKKLNLOQP̂�LQNHGHUN�_HMPJUH�OW�PQR�KĤPR�LQ�MOVF̂HNLQT�NSH�jOGkmuv�wegxge�yW�NSH�JQFPLK�_P̂PQMH�OW�NSH�[OQNGPMN�zJV�HlMHHKU�MOUNU�OW�WLQLUSLQT�NSH�jOGk]�LQM̂JKLQT�MOVFHQUPNLOQ�WOG�NSH�[OQUNGJMNLOQ�tPQPTHG\U�PQK�qGMSLNHMN\U�UHGZLMHU�PQK�HlFHQUHU�VPKH�QHMHUUPGR�NSHGH_R]�PQK�ONSHG�KPVPTHU�LQMJGGHK�_R�NSH�XYQHG�PQK�QON�HlFGHUÛR�YPLZHK]�UJMS�HlMHUU�USP̂̂�_H�FPLK�NO�NSH�[OQNGPMNOGm�yW�UJMS�MOUNU�PQK�KPVPTHU�HlMHHK�NSH�JQFPLK�_P̂PQMH]�NSH�[OQNGPMNOG�USP̂̂�FPR�NSH�KLWWHGHQMH�NO�NSH�XYQHGm�pSH�PVOJQN�NO�_H�FPLK�NO�NSH�[OQNGPMNOG�OG�XYQHG]�PU�NSH�MPUH�VPR�_H]�USP̂̂]�JFOQ�PFF̂LMPNLOQ]�_H�MHGNLWLHK�_R�NSH�yQLNLP̂�{HMLULOQ�tPkHG�PWNHG�MOQUĴNPNLOQ�YLNS�NSH�[OQUNGJMNLOQ�tPQPTHG]�PQK�NSLU�O_̂LTPNLOQ�WOG�FPRVHQN�USP̂̂�UJGZLZH�NHGVLQPNLOQ�OW�NSH�[OQNGPMNmuv�weghgx�pSH�[OQNGPMN�zJV�PQK�NSH�[OQNGPMN�pLVH�USP̂̂�VPR�_H�PKIJUNHK�WOG�LQMGHPUHU�LQ�NSH�MOUN�PQK�NLVH�MPJUHK�_R�UJUFHQULOQ]�KĤPR]�OG�LQNHGGJFNLOQ�JQKHG�zHMNLOQ�|}m~m|m�qKIJUNVHQN�OW�NSH�[OQNGPMN�zJV�USP̂̂�LQM̂JKH�FGOWLNm��O�PKIJUNVHQN�USP̂̂�_H�VPKH�NO�NSH�HlNHQǸuv�wegegw�pSH�XYQHG�VPR]�PN�PQR�NLVH]�NHGVLQPNH�NSH�[OQNGPMN��ONYLNSUNPQKLQT�PQR�ONSHG�FGOZLULOQ�NO�NSH�MOQNGPGR�LQ�NSLU�qTGHHVHQN]�NSH�XYQHG�GHUHGZHU�NSH�GLTSN�PN�PQR�NLVH�PQK�LQ�LNU�P_UÔJNH�KLUMGHNLOQ�NO�NHGVLQPNH�NSH�UHGZLMHU�OW�NSH�[OQNGPMNOG�PQKrOG�NSH�jOGk�WOG�NSH�XYQHG\U�MOQZHQLHQMH�PQK�YLNSOJN�MPJUHmMPJUH�_R�TLZLQT�YGLNNHQ�QONLMH�NO�NSH�[OQNGPMNOGm��pSLU�NHGVLQPNLOQ�WOG�NSH�MOQZHQLHQMH�OW�NSH�XYQHG�FGOZLULOQ�P̂̂OYU�PQK�PJNSOGL�HU�NSH�XYQHG�NO�NHGVLQPNH�NSLU�qTGHHVHQN�PN�PQR�NLVH�PQK�WOG�PQR�GHPUOQ�YSPNUOHZHGm��pSLU�GLTSN�VPR�_H�HlHGMLUHK�_R�NSH�XYQHG�LQ�LNU�MOVF̂HNH�KLUMGHNLOQmuv�wegegh�yQ�NSH�MPUH�OW�UJMS�NHGVLQPNLOQ�WOG�NSH�XYQHG\U�MOQZHQLHQMH]�NSH�XYQHG�USP̂̂�FPR�NSH�[OQNGPMNOG�WOG�jOGk�FGOFHĜR�HlHMJNHK��MOUNU�LQMJGGHK�_R�GHPUOQ�OW�NSH�NHGVLQPNLOQ]�LQM̂JKLQT�MOUNU�PNNGL_JNP_̂H�NO�NHGVLQPNLOQ�OW�zJ_MOQNGPMNU��PQK�NSH�NHGVLQPNLOQ�WHH]�LW�PQR]�UHN�WOGNS�LQ�NSH�qTGHHVHQNmNSH�[OQNGPMNOG�USP̂̂�_H�HQNLN̂HK�NO]�PQK�NSH�XYQHG�USP̂̂�GHLV_JGUH�NSH�[OQNGPMNOG�WOG]�PQ�HoJLNP_̂H�FOGNLOQ�OW�NSH�[OQNGPMNOG\U�WHH�_PUHK�OQ�NSH�FOGNLOQ�OW�NSH�jOGk�FGOFHĜR�MOVF̂HNHK�_HWOGH�NSH�HWWHMNLZH�KPNH�OW�NHGVLQPNLOQm��[OQNGPMNOG\U�HQNLN̂HVHQN�NO�FPRVHQN�WOG�P̂̂�UJMS�YOGk�USP̂̂�_H�FGHKLMPNHK�OQ�LNU�FHGWOGVPQMH�OW�UJMS�YOGk�LQ�PMMOGKPQMH�YLNS�NSH�[OQNGPMN�{OMJVHQNU�PU�MHGNLWLHK�_R�NSH�qGMSLNHMN�PQK�[OQUNGJMNLOQ�tPQPTHGm��[OQNGPMNOG�USP̂̂�_H�HQNLN̂HK�NO�QO�ONSHG�FPRVHQN�PQK�YPLZHU�PQR�M̂PLV�WOG�KPVPTHUmabcd�ewpSH�XYQHG�PQK�[OQNGPMNOG�USP̂̂�MOVVHQMH�P̂̂�[̂PLVU�PQK�MPJUHU�OW�PMNLOQ�PTPLQUN�NSH�ONSHG�PQK�PGLULQT�OJN�OW�OG�GĤPNHK�NO�NSH�[OQNGPMN]�YSHNSHG�LQ�MOQNGPMN]�NOGN]�_GHPMS�OW�YPGGPQNR�OG�ONSHGYLUH]�LQ�PMMOGKPQMH�YLNS�NSH�GHoJLGHVHQNU�OW�NSH�_LQKLQT�KLUFJNH�GHUÔJNLOQ�VHNSOK�UĤHMNHK�LQ�NSH�qTGHHVHQN�PQK�YLNSLQ�NSH�FHGLOK�UFHMLWLHK�_R�PFF̂LMP_̂H�̂PY]�_JN�LQ�PQR�MPUH�QON�VOGH�NSPQ�|��RHPGU�PWNHG�NSH�KPNH�OW�zJ_UNPQNLP̂�[OVF̂HNLOQ�OW�NSH�jOGkm�pSH�XYQHG�PQK�[OQNGPMNOG�YPLZH�P̂̂�[̂PLVU�PQK�MPJUHU�OW�PMNLOQ�QON�MOVVHQMHK�LQ�PMMOGKPQMH�YLNS�NSLU�zHMNLOQ�|�m|m�m̂PYmv�w�gwgxgw�[̂PLVU�_R�NSH�[OQNGPMNOG�VJUN�_H�VPKH�_R�YGLNNHQ�QONLMH�LQ�PMMOGKPQMH�YLNS�NSH�WÔ̂OYLQT�FGOMHKJGHUmgw NSH�[OQNGPMNOG�VPR�UJ_VLN�P�M̂PLV�MOQMHGQLQT�P�VPNNHG�FGOFHĜR�QONLMHK�LQ�PMMOGKPQMH�YLNS�NSH�NLVH�GHoJLGHVHQNU�OW�NSLU�[OQNGPMN�UHN�WOGNS�LQ�FPGPTGPFS�|�m|m��PQK�ĤUHYSHGH�
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FG HIJKLMN�OP�QRN�STUQMIVQTM�QT�HLMUJWR�QRN�MNXLJMNY�VKIJZ�YTVLZNUQIQJTU�[JQRJU�QRN�QJZN�WNQ�HTMQR�IOT\N�WRIKK�VTUWQJQLQN�[IJ\NM�TH�QRN�STUQMIVQTM]W�MĴRQ�QT�VTZ_NUWIQJTU�HTM�WLVR�VKIJZ̀Fa STUQMIVQTM�WRIKK�HLMUJWR�QRMNN�bcd�VNMQJHJNY�VT_JNW�TH�QRN�MNXLJMNY�VKIJZ�YTVLZNUQIQJTÙ�eRN�VKIJZ�YTVLZNUQIQJTU�WRIKK�ON�VTZ_KNQN�[RNU�HLMUJWRNỲ��eRN�N\IKLIQJTU�TH�QRN�STUQMIVQTM]W�VKIJZ�[JKK�ON�OIWNYf�IZTÛ�TQRNM�QRJÛWf�L_TU�QRN�g[UNM]W�hMTiNVQ�jNVTMYW�IUY�QRN�STUQMIVQTM]W�HLMUJWRNY�VKIJZ�YTVLZNUQIQJTUFk VKIJZ�YTVLZNUQIQJTU�WRIKK�VTUHTMZ�QT�lNUNMIKKP�mVVN_QNY�mVVTLUQJÛ�hMJUVJ_KNW�IUY�WRIKK�ON�JU�QRN�HTKKT[JÛ�HTMZIQnÌ N̂UNMIK�JUQMTYLVQJTUoÒ N̂UNMIK�OIVp̂MTLUY�YJWVLWWJTUV̀ JWWLNWJ̀ JUYNq�TH�JWWLNW�bKJWQNY�ULZNMJVIKKPdoJJ̀ HTM�NIVR�JWWLNnbrdOIVp̂MTLUY�bsdVRMTUTKT̂PbcdSTUQMIVQTM]W�_TWJQJTU�bMNIWTU�HTM�g[UNM]W�_TQNUQJIK�KJIOJKJQPdbtdWL__TMQJÛ�YTVLZNUQIQJTU�TH�ZNMJQ�TM�NUQJQKNZNUQbudWL__TMQJÛ�YTVLZNUQIQJTU�TH�YIZÎNWbvdON̂JU�NIVR�JWWLN�TU�I�UN[�_ÎNỲ IKK�VMJQJVIK�_IQR�ZNQRTY�WVRNYLKNW�bIWw_KIUUNYf�ZTUQRKP�L_YIQNWf�WVRNYLKN�MN\JWJTUW�IUY�IWwOLJKQf�IKTÛ�[JQR�VTZ_LQNM�YJWpW�TH�IKK�WVRNYLKNW�MNKIQNY�QT�QRN�VKIJZoǸ _MTYLVQJ\JQP�NqRJOJQW�bJH�I__MT_MJIQNdo�IUYH̀ WLZZIMP�TH�JWWLNW�IUY�YIZÎNẀFx WL__TMQJÛ�YTVLZNUQIQJTU�TH�ZNMJQ�HTM�NIVR�JWWLN�WRIKK�ON�VJQNY�OP�MNHNMNUVNf�_RTQTVT_JNW�TM�Nq_KIUIQJTÙ��yL__TMQJÛ�YTVLZNUQIQJTU�ZIP�JUVKLYNf�OLQ�WRIKK�UTQ�ON�KJZJQNY�QT�lNUNMIK�STUYJQJTUWf�lNUNMIK�jNXLJMNZNUQWf�QNVRUJVIK�W_NVJHJVIQJTUWf�YMI[JÛWf�VTMMNW_TUYNUVNf�VTUHNMNUVN�UTQNWf�WRT_�YMI[JÛW�IUY�WLOZJQQIKWf�WRT_�YMI[JÛ�KT̂Wf�WLM\NP�OTTpWf�JUW_NVQJTU�MN_TMQWf�YNKJ\NMP�WVRNYLKNWf�QNWQ�MN_TMQWf�YIJKP�MN_TMQWf�WLOVTUQMIVQWf�HMÎZNUQIMP�Shz�WVRNYLKNW�TM�QJZN�JZ_IVQ�IUIKPWNWf�_RTQT̂MI_RWf�QNVRUJVIK�MN_TMQWf�MNXLNWQW�HTM�JUHTMZIQJTUf�HJNKY�JUWQMLVQJTUW�IUY�IKK�TQRNM�MNKIQNYMNVTMYW�UNVNWWIMP�QT�WL__TMQ�QRN�STUQMIVQTM]W�VKIJZ̀F{ WL__TMQJÛ�YTVLZNUQIQJTU�TH�YIZÎNW�HTM�NIVR�JWWLN�WRIKK�ON�VJQNYf�_RTQTVT_JNY�TM�Nq_KIJUNỲ��yL__TMQJÛ�YTVLZNUQIQJTU�ZIP�JUVKLYNf�OLQ�WRIKK�UTQ�ON�KJZJQNY�QTf�IUP�TM�IKK�YTVLZNUQW�MNKIQNY�QTQRN�_MN_IMIQJTU�IUY�WLOZJWWJTU�TH�QRN�OJYo�VNMQJHJNYf�YNQIJKNY�KIOTM�MNVTMYW�JUVKLYJÛ�KIOTM�YJWQMJOLQJTU�MN_TMQWo�ZIQNMJIK�IUY�NXLJ_ZNUQ�_MTVLMNZNUQ�MNVTMYWo�VTUWQMLVQJTU�NXLJ_ZNUQ�T[UNMWRJ_f�VTWQMNVTMYW�TM�MNUQIK�MNVTMYWo�WLOVTUQMIVQTM�TM�\NUYTM�HJKNW�IUY�VTWQ�MNVTMYWo�WNM\JVN�VTWQ�MNVTMYWo_LMVRIWN�TMYNMWo�JU\TJVNWo�hMTiNVQ�IWw_KIUUNY�IUY�IWwOLJKQ�VTWQ�MNVTMYWo�̂NUNMIK�KNŶNM�MNVTMYWo�\IMJIUVN�MN_TMQWo�IVVTLUQJÛ�IYiLWQZNUQ�MNVTMYWf�IUY�IUP�TQRNM�IVVTLUQJÛ�ZIQNMJIK�UNVNWWIMP�QT�WL__TMQ�QRN�STUQMIVQTM]W�VKIJZẀF| NIVR�VT_P�TH�QRN�VKIJZ�YTVLZNUQIQJTU�WRIKK�ON�VNMQJHJNY�OP�I�MNW_TUWJOKN�THHJVNM�TH�QRN�STUQMIVQTM�JU�IVVTMYIUVN�[JQR�QRN�MNXLJMNZNUQW�TH�QRNWN�STUQMIVQ�}TVLZNUQẀ~����kG���xF�FkF��hNUYJÛ�HJUIK�MNWTKLQJTU�TH�I�SKIJZf�NqVN_Q�IW�TQRNM[JWN�ÎMNNY�JU�[MJQJÛ�TM�IW�_MT\JYNY�JU�yNVQJTU��̀��IUY�mMQJVKN�rtf�QRN�STUQMIVQTM�WRIKK�_MTVNNY�YJKĴNUQKP�[JQR�_NMHTMZIUVN�TH�QRN�STUQMIVQ�IUY�QRN�g[UNM�WRIKK�VTUQJULN�QT�ZIpN�_IPZNUQW�JU�IVVTMYIUVN�[JQR�QRN�STUQMIVQ�}TVLZNUQẀ����xF�F{F���H�QRN�STUQMIVQTM�[JWRNW�QT�ZIpN�I�SKIJZ�HTM�IU�JUVMNIWN�JU�QRN�STUQMIVQ�eJZNf�UTQJVN�IW�_MT\JYNY�JU�yNVQJTU�rùr̀c�WRIKK�ON�̂J\NÙ�eRN�STUQMIVQTM]W�SKIJZ�WRIKK�JUVKLYN�IU�NWQJZIQN�TH�VTWQ�IUY�TH�_MTOIOKN�NHHNVQ�TH�YNKIP�TU�_MT̂MNWW�TH�QRN��TMp̀��U�QRN�VIWN�TH�I�VTUQJULJÛ�YNKIP�TUKP�TUN�SKIJZ�JW�UNVNWWIMP̀~����ka���xFGFx�eRN��UJQJIK�}NVJWJTU�zIpNM�[JKK�MNUYNM�IU�JUJQJIK�YNVJWJTU�I__MT\JÛ�TM�MNiNVQJÛ�QRN�SKIJZf�TM�JUYJVIQJÛ�QRIQ�QRN��UJQJIK�}NVJWJTU�zIpNM�JW�LUIOKN�QT�MNWTK\N�QRN�SKIJZ̀�eRJW�JUJQJIK�YNVJWJTU�WRIKK�brd�ON�JU�[MJQJÛo�bsd�WQIQN�QRN�MNIWTUW�QRNMNHTMo�IUY�bcd�UTQJHP�QRN�_IMQJNWf�QRN�STUWQMLVQJTU�zIUÎNMf�IUY�QRN�mMVRJQNVQf�JH�QRN�mMVRJQNVQ�JW�UTQ�WNM\JÛ�IW�QRN��UJQJIK�}NVJWJTU�zIpNMf�TH�IUP��H�I�SKIJZ�RIW�UTQ�ONNU�MNWTK\NY�IHQNM�VTUWJYNMIQJTU�TH�QRN�HTMN̂TJÛ�IUY�TH�
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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 Rate 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 12240

 
 

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

Kathy Hochul, Governor Roberta Reardon, Commissioner

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

Schedule Year 2024 through 2025
Date Requested 01/16/2024
PRC# 2024000547

Location 1270 Route 32
Project ID# 17597-22002B
Project Type Reconstruction to Plattekill Elementary School

https://www.labor.ny.gov/home/
https://www.labor.ny.gov/home/


 



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

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

Schedule Year 2024 through 2025
Date Requested 01/16/2024
PRC# 2024000547

Location 1270 Route 32
Project ID# 17597-22002B
Project Type Reconstruction to Plattekill Elementary School

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
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Ulster County General Construction

Boilermaker 10/01/2024

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 - Building / Heavy&Highway 10/01/2024

JOB DESCRIPTION  Carpenter - Building / Heavy&Highway DISTRICT  2
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Erie, Essex,
Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara, Oneida,
Onondaga, Ontario, Orleans, Oswego, Otsego, Rensselaer, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben,
Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Wyoming, Yates
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PARTIAL COUNTIES
Orange:  The area lying on Northern side of Orange County demarcated by a line drawn from the Bear Mountain Bridge continuing west to
the Bear Mountain Circle, continue North on 9W to the town of Cornwall where County Road 107 (also known as Quaker Rd) crosses under
9W, then east on County Road 107 to Route 32, then north on Route 32 to Orrs Mills Rd, then west on Orrs Mills Rd to Route 94, continue
west and south on Route 94 to the Town of Chester, to the intersection of Kings Highway,  continue south on Kings Highway to Bellvale Rd,
west on Bellvale Rd to Bellvale Lakes Rd, then south on Bellvale Lakes Rd to Kain Rd, southeast on Kain Rd to Route 17A, then north and
southeast along Route 17A to Route 210, then follow Route 210 to NJ Border.

WAGES
Wages per hour: 07/01/2024

Carpenter - ONLY for
Artificial Turf/Synthetic
Sport Surface $ 36.48

Note - Does not include the operation of equipment. Please see Operating Engineers rates.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 26.55

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

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

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

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

Supplemental Benefits per hour:
$18.58 $19.14 $21.24 $21.79

2-42AtSS

Carpenter - Building / Heavy&Highway 10/01/2024

JOB DESCRIPTION  Carpenter - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Columbia, Dutchess, Orange, Sullivan, Ulster

WAGES
WAGES (per hour)

Applies to Carpenter (Building/Heavy & Highway/Tunnel), Dockbuilder, Piledriver, Dive Tender, and Diver (Dry):

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

Base Wage $ 37.19 $ 2.23** $ 2.30**
+ 6.31*

Applies to Diver (Wet):
Base Wage $ 50.00

+ 6.31*

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

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

SUPPLEMENTAL BENEFITS
Per hour:
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Journeyworker $ 30.65

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
$ 18.60 $ 22.31 $ 26.03 $ 29.75
+3.09* +3.09* +3.09* +3.09*

*For all hours paid straight or premium

SUPPLEMENTAL BENEFITS per hour:

All Terms $ 16.30
11-279.2B/H&H

Carpenter - Floor Coverer 10/01/2024

JOB DESCRIPTION  Carpenter - Floor Coverer DISTRICT  11

ENTIRE COUNTIES
Columbia, Sullivan, Ulster

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

WAGES
WAGES:(per hour)

07/01/2024 07/01/2025
Additional

Carpet/Resilient Floor Coverer $ 37.19 $ 2.23**
+6.31*

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

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

SUPPLEMENTAL BENEFITS
Per hour:

Journey worker $ 30.65

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.
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- 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
$ 18.60 $ 22.31 $ 26.03 $ 29.75
+3.09* +3.09* +3.09* +3.09*

*For all hours paid straight or premium

SUPPLEMENTAL BENEFITS per hour:

All terms $ 16.30
11-279.2Floor

Electrician 10/01/2024

JOB DESCRIPTION  Electrician DISTRICT  11

ENTIRE COUNTIES
Sullivan, Ulster

PARTIAL COUNTIES
Delaware:  Only in the Townships of Andes, Harpersfield, Kortwright,Stamford, Bovina, Roxbury, Middletown and those portions of
Colchester and Hancock south of the East Branch of the Delaware River.
Dutchess:  All of the county except for the towns of Fishkill,East Fishkill, and Beacon.
Greene:  That portion of the county south of a line following the south limits of the city of Catskill in a Westerly direction from the Hudson
River to Highway 23A along 23A to the road following the Little Westkill and continuing along this road to Delaware County.

WAGES
Per hour:
Electrician Wireman/ Technician 07/01/2024
Electrical/Technician Projects
under $ 250,000.00 $ 46.50

+ 9.50*
over $ 250,000.00 $ 50.50

+ 9.50*

*For all hours paid straight or premium, not to be included in 3% calculation for supplemental benefits.

NOTE ADDITIONAL AMOUNTS PAID FOR THE FOLLOWING WORK LISTED BELOW (subject to overtime premiums):
- On jobs where employees are required to work from boatswain chairs, swinging scaffolds, etc., forty (40) feet or more above the ground, or
under compressed air, using Scottair packs, or gas masks, they shall receive an additional $2.00 per hour above the regular straight time
rate.
- Journeyman Wireman working in Shafts, Tunnels or on Barges: $5.00 above the Journeyman Wireman rate of pay
- Journeyman Wireman when performing welding or cable splicing: $3.00 above the Journeyman Wireman rate of pay
- Journeyman Wireman required to have a NYS Asbestos Certificate: $3.00 above the Journeyman Wireman rate of pay
- Journeyman Wireman required to have a CDL: $3.00 above the Journeyman Wireman rate of pay.

SHIFT WORK
SHIFT DIFFERENTIAL: On Public Work in New York State when shift work is mandated either in the job specifications or by the contracting
agency, the following rates apply:

Shift worked between 4:30pm & 12:30am
Electrical/Technician Projects
under $ 250,000.00 $ 54.56

+ 9.50*
over $ 250,000.00 $ 59.30

+ 9.50*

Shift worked between 12:30am & 8:30am
Electrical/Technician Projects
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under $ 250,000.00 $ 61.12
+ 9.50*

over $ 250,000.00 $ 66.35
+ 9.50*

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2024
Journeyman $ 29.68 plus

3% of straight
or premium wage

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 13, 15, 16, 25) on HOLIDAY PAGE
When the holiday falls on a Saturday it is observed the Friday before.  When the holiday falls on a Sunday it is observed on the Monday
after.

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

07/01/2024 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.01 $ 19.40 $ 24.25 $ 29.10 $ 33.95 $ 36.38

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
2nd Shift 18.78 22.76 28.45 34.13 39.82 42.67

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
3rd Shift 21.04 25.49 31.86 38.24 44.61 47.80

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*

09/01/2024 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.01 $ 19.40 $ 24.25 $ 29.10 $ 33.95 $ 36.38

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
2nd Shift 18.78 22.76 28.45 34.13 39.82 42.67

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
3rd Shift 21.04 25.49 31.86 38.24 44.61 47.80

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*

04/01/2025 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.34 $ 19.80 $ 24.75 $ 29.70 $ 34.65 $ 37.13

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
2nd Shift 19.17 23.23 29.03 34.84 40.64 43.55

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
3rd Shift 21.47 26.02 32.52 39.03 45.53 48.79

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*

*For all hours paid straight or premium, not to be included in 3% calculation for supplemental benefits.

SUPPLEMENTAL BENEFITS per hour:

07/01/2024
1st term $ 16.28 plus 3% of straight or premium wage
2nd term $ 16.28 plus 3% of straight or premium wage
3rd term $ 18.28 plus 3% of straight or premium wage
4th term $ 18.78 plus 3% of straight or premium wage
5th term $ 20.28 plus 3% of straight or premium wage
6th term $ 20.28 plus 3% of straight or premium wage

09/01/2024
1st term $ 16.28 plus 3% of straight or premium wage
2nd term $ 17.78 plus 3% of straight or premium wage
3rd term $ 18.78 plus 3% of straight or premium wage
4th term $ 19.78 plus 3% of straight or premium wage
5th term $ 21.28 plus 3% of straight or premium wage
6th term $ 21.28 plus 3% of straight or premium wage

11-363/2

Elevator Constructor 10/01/2024
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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 10/01/2024

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.

***To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour: 7/01/2024
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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 10/01/2024

JOB DESCRIPTION  Insulator - Heat & Frost DISTRICT  1
ENTIRE COUNTIES
Albany, Columbia, Delaware, Essex, Fulton, Greene, Hamilton, Montgomery, Rensselaer, Saratoga, Schenectady, Schoharie, Sullivan,
Ulster, Warren, Washington

WAGES
Wages per hour 07/01/2024

Asbestos Worker* $ 40.46
Insulator* 40.46
Firestopping Worker* 34.40

(*) On Mechanical Systems only.

SHIFT WORK
On government mandated shift work additional 12% of wage for all shifts starting after 3:30 P.M.

SUPPLEMENTAL BENEFITS
Per hour

Journeyworker $ 26.86

OVERTIME PAY
See (*B1, **Q) on OVERTIME PAGE
*B1=Double time begins after 10 hours on Saturday
**Q=Triple time on Labor Day if worked.

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

REGISTERED APPRENTICES
Wages per hour

one year terms at the following percentage of Journeyperson's wage.
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1st 2nd 3rd 4th
60 % 70 % 80 % 90 %

Supplemental Benefits per hour worked:

Apprentices $ 26.86
1-40

Ironworker 10/01/2024

JOB DESCRIPTION  Ironworker DISTRICT  11

ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster

WAGES
Per hour:

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

Structural $ 51.38 $ 2.00* $2.00*
Reinforcing 51.38 2.00* 2.00*
Ornamental 51.38 2.00* 2.00*
Chain Link Fence 51.38 2.00* 2.00*

* To be allocated at a later date.

NOTE: For Reinforcing classification ONLY, Ironworker 4-46Reinf rates apply in Rockland County's southern section (south of Convent Road
and east of Blue Hills Road).

SHIFT WORK
On Government Mandated Irregular Workdays or Shift Work, the following wage will be paid:
1st Shift $ 51.38
2nd Shift 66.39
3rd Shift 71.39
Note- Any shift that works past 12:00 midnight shall receive the 3rd shift differential.

SUPPLEMENTAL BENEFITS
Per hour:

 Journeyman $ 45.56

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16) on HOLIDAY PAGE
If a holiday falls on Saturday, it will be observed Friday.  If a holiday falls on Sunday, it will be observed Monday.

REGISTERED APPRENTICES
Wages:

(1) year terms at the following wage:
1st yr 2nd yr 3rd yr 4th yr

1st Shift $ 25.69 $ 30.83 $ 35.97 $ 41.10
2nd Shift 36.15 42.20 48.25 54.29
3rd Shift 39.64 45.99 52.35 58.69

Supplemental Benefits per hour:
07/01/2024

1st year $ 40.94
2nd year 41.86
3rd year 42.79
4th year 43.71

11-417

Laborer - Building 10/01/2024

JOB DESCRIPTION  Laborer - Building DISTRICT  11

ENTIRE COUNTIES
Orange, Sullivan, Ulster
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PARTIAL COUNTIES
Delaware:  Only the Townships of Andes, Bovina, Davenport, Delhi, Franklin, Hamden, Harpersfield, Kortright, Meredith, Middletown,
Roxbury, and Stamford.
Greene:  Only the Township of Catskill.

WAGES
Class 1: Custodial and janitorial work, general cleanup, and flag person.

Class 2: Concrete laborer, mason tending, hod carrier, signal person, pressure blasting and washing, chainsaw, demo saw, jackhammers,
general labor.

Class 3: Jumping jack, air track drills, grading, explosive handler and blaster, grade checker. When OSHA requires negative pressure
respirator.

Class 4: Environmental work including but not limited to asbestos abatement, toxic and hazardous abatement, lead abatement work, mold
remediation and biohazards.

WAGES: (per hour) 07/01/2024 06/01/2025 06/01/2026
Additional Additional

 Class 1 $ 43.15 $ 2.69* $ 2.79*
 Class 2 43.95 2.72* 2.82*
 Class 3 45.90 2.79* 2.89*
 Class 4 49.00 2.90* 3.00*

*To be allocated at a later date.

These rates will cover all work within five feet of the building foundation line.

SHIFT WORK
Shift Differential: On all Governmental mandated irregular or off shift work, an additional 25% of wage is required. The 25% shift differential
will be paid on public works contract for shifts or irregular workdays outside the normal working hours for 2nd and 3rd shifts or irregular
workday or when mandated or required by state, federal, county, local or other governmental agency contracts.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 33.50
Shift 40.84

OVERTIME PAY
See (B, *E, E5, **Q) on OVERTIME PAGE
*For first 8 hours on Saturday
**When an employee is required to work on a holiday which falls on a Sunday the employee shall be paid three (3) times the hourly rate and
one (1) hour benefits for every hour worked.  When an employee is required to work on a holiday which falls on a Saturday the employee
shall be paid two and a half (2.5) times the hourly rate and one hour benefits for every hour worked.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
Holidays that fall on Saturday shall be observed on Friday, when holidays fall on Sunday they shall be observed on Monday.

REGISTERED APPRENTICES
(1000) hour terms at the following wages.

07/01/2024
1st term $ 28.05
2nd term 32.35
3rd term 36.70
4th term 41.00

Supplemental Benefits per hour:
All Terms Regular $ 29.23
All Terms Shift Rate 35.39

11-17.BA

Laborer - Heavy&Highway 10/01/2024

JOB DESCRIPTION  Laborer - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Orange, Sullivan, Ulster

PARTIAL COUNTIES
Delaware:  Only the Townships of Andes, Bovina, Middletown, Roxbury,Franklin, Hamden, Stamford, Delhi, Kortright, Harpersfield,Meredith,
and Davenport.
Greene:  Only the Township of Catskill.

Page 28

Prevailing Wage Rates for 07/01/2024 - 06/30/2025 Published by the New York State Department of Labor
Last Published on Oct 01 2024 PRC Number 2024000547  Ulster County



WAGES
CLASS 1: Flag person, gate person.

CLASS 2: General laborer, chuck tender, nipper, powder carrier, magazine tender, concrete men, vibrator men, mason tender, mortar men,
traffic control, custodial work, temporary heat, pump men, pit men, dump men, asphalt men, joint setter, signalman, pipe men, riprap, dry
stone layers, jack hammer, bush hammer, pavement breaker, men on mulching & seeding machines, all seeding & sod laying, landscape
work, walk behind self-propelled power saws, grinder, walk behind rollers and tampers of all types, burner men, filling and wiring of baskets
for gabion walls, chain saw operator, railroad track laborers, power buggy, plaster & acoustic pump, power brush cutter, retention liners, walk
behind surface planer, chipping hammer, manhole, catch basin or inlet installing, mortar mixer, laser men.  *Micro paving and crack sealing.

CLASS 3: Asbestos, toxic, bioremediation and Phyto-remediation, lead or hazardous materials abatement when certification or license is
required, Drilling Equipment Only Where a Separate Air Compressor Unit Supplies Power.

CLASS 4: Asphalt screed man, blaster, all laborers involved in pipejacking and boring operations not exceeding more than 10 feet into pipe,
boring or drilled area.

WAGES: (per hour) 07/01/2024

Class 1 $ 42.35
Class 2 46.05
Class 3 50.75
Class 4 55.80

* When laborers are performing micro paving, crack sealing or slurry application when not part of asphalt prep operations laborers shall
receive an additional $2.50 per hour over rate.

**To be allocated at a later date.

SHIFT WORK
SHIFT DIFFERENTIAL: Night work and irregular shift require 20% increase on wages for all Government mandated night and irregular shift
work.

SUPPLEMENTAL BENEFITS
Per hour:
 Journeyman $ 33.38
 Shift 39.18

OVERTIME PAY
See (B, E, P, *R, **S, ***T, X) on OVERTIME PAGE
*For Mon-Fri Holidays, Double Benefits to be paid for all hours worked.
**For Saturday Holidays, Two- and one-half Benefits for all hours worked.
***For Sunday Holidays, Triple Benefits for all hours worked.

HOLIDAY
Paid: See (5, 6, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 25) on HOLIDAY PAGE
To be eligible for a paid holiday, an employee must work at least two (2) days in the calendar week or payroll week in which the holiday falls.

REGISTERED APPRENTICES
(1000) hour terms at the following wages.

07/01/2024
1st term $ 28.05
2nd term 32.35
3rd term 36.70
4th term 41.00

Supplemental Benefits per hour:
All Terms Regular $ 29.23
All Terms Shift Rate 34.16

11-17.1H/H

Laborer - Tunnel 10/01/2024

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 10/01/2024

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

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

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 applicable on all overhead and underground distribution and maintenance work, and all overhead and underground transmission
line work and the installation of fiber optic cable where no other construction trades are or have been involved. Includes access matting for
line work.

Per hour: 07/01/2024

Group A:
Lineman, Technician $ 58.90
Crane, Crawler Backhoe 58.90
Welder, Cable Splicer 58.90

Group B:
Digging Mach. Operator 53.01
Tractor Trailer Driver 50.07
Groundman, Truck Driver 47.12
Equipment Mechanic 47.12
Flagman 35.34

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

Below rates applicable on all electrical sub-stations, switching structures, fiber optic cable and all other work not defined as "Utility outside
electrical work." Includes access matting for line work.

Group A:
Lineman, Technician $ 58.90
Crane, Crawler Backhoe 58.90
Cable Splicer 64.79
Certified Welder,
Pipe Type Cable 61.85

Group B:
Digging Mach. Operator 53.01
Tractor Trailer Driver 50.07
Groundman, Truck Driver 47.12
Equipment Mechanic 47.12
Flagman 35.34

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

Below rates applicable on all switching structures, maintenance projects, railroad catenary install/maintenance third rail installation, bonding
of rails and pipe type cable and installation of fiber optic cable. Includes access matting for line work.

Group A:
Lineman, Tech, Welder $ 60.22
Crane, Crawler Backhoe 60.22
Cable Splicer 66.24
Certified Welder,
Pipe Type Cable 63.23

Group B:
Digging Mach. Operator 54.20
Tractor Trailer Driver 51.19
Groundman, Truck Driver 48.18
Equipment Mechanic 48.18
Flagman 36.13
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Additional $1.00 per hour for entire crew when a helicopter is used.

Below rates applicable on all overhead and underground transmission line work & fiber optic cable where other construction trades are or
have been involved. This applies to transmission line work only, not other construction. Includes access matting for line work.

Group A:
Lineman, Tech, Welder $ 61.41
Crane, Crawler Backhoe 61.41

Group B:
Digging Mach. Operator 55.27
Tractor Trailer Driver 52.20
Groundman, Truck Driver 49.13
Equipment Mechanic 49.13
Flagman 36.85

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:

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 all 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.

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.
6-1249a
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Lineman Electrician - Teledata 10/01/2024

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 10/01/2024

JOB DESCRIPTION  Lineman Electrician - Traffic  Signal,  Lighting DISTRICT  6
ENTIRE COUNTIES
Columbia, Dutchess, Orange, Putnam, Rockland, Ulster

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.
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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.

A flagger's duties shall consist of traffic control only.

Per hour: 07/01/2024

Group A:
Lineman, Technician $ 51.82
Crane, Crawler Backhoe 51.82
Certified Welder 54.41

Group B:
Digging Machine 46.64
Tractor Trailer Driver 44.05
Groundman, Truck Driver 41.46
Equipment Mechanic 41.46
Flagman 31.09

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 all 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 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%
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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.
6-1249aReg8LT

Lineman Electrician - Tree Trimmer 10/01/2024

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

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

Per hour: 07/01/2024

Tree Trimmer $ 31.44
Equipment Operator 27.80
Equipment Mechanic 27.80
Truck Driver 23.15
Groundman 19.07
Flag person 15.00*

*NOTE-Rate effective on 01/01/2025 - $15.50 due to minimum wage increase.

SUPPLEMENTAL BENEFITS
Per hour:

07/01/2024

Journeyworker $ 10.48
*plus 4.5% of
 the hourly
 wage paid

* The 4.5% is based on the hourly wage paid, straight time rate or premium rate.

OVERTIME PAY
See (B, E, Q, X) 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 (5, 6, 8, 15) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 16, 25) on HOLIDAY PAGE
NOTE: All paid holidays falling on a Saturday shall be observed on the preceding Friday. All paid holidays falling on a Sunday shall be
observed on the following Monday.

6-1249TT

Mason - Building 10/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  11

ENTIRE COUNTIES
Dutchess, Sullivan, Ulster

PARTIAL COUNTIES
Orange:  Entire county except the Township of Tuxedo.

WAGES
Per hour:
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07/01/2024

Bricklayer $ 46.45
Cement Mason 46.45
Plasterer/Stone Mason 46.45
Pointer/Caulker 46.45

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 $ 38.00

OVERTIME PAY
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
11-5du-b

Mason - Building 10/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Sullivan, Ulster

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

Building: Additional

Tile, Marble,& Terrazzo
Mechanic/Setter $ 58.06 $ 0.63*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:
Journeyworker: $ 25.11*

+ 6.14

* This portion of benefits subject to same premium rate as shown for overtime wages.
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OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE
Double time rate applies after 10 hours

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

REGISTERED APPRENTICES
Wage per hour:
(Counties of Orange & Putnam)
750 hour terms at the following wage rate:

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

1- 751- 1501- 2251- 3001- 3751- 4501- 5251- 6001- 6751-

750 1500 2250 3000 3750 4500 5250 6000 6750 7500

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:
(Counties of Orange & Putnam)

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

07/01/2024
$12.55* $12.55* $15.36* $15.36* $16.36* $17.86* $18.86* $18.86* $18.86* $24.11*
+ 0.76 + 0.81 + 0.91 + 0.96 + 1.43 + 1.48 + 1.91 + 1.97 + 4.57 + 5.18

Wages per hour:
(Counties of Dutchess, Sullivan, Ulster)

750 hour terms at the following wage rate:

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

1- 751- 1501- 2251- 3001- 3751- 4501- 5251- 6001- 6751-

750 1500 2250 3000 3750 4500 5250 6000 6750 7500

07/01/2024
$22.06 $26.44 $28.50 $32.88 $35.84 $39.71 $43.21 $46.59 $47.95 $51.44

Supplemental Benefits per hour:
(Counties of Dutchess, Sullivan, Ulster)

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

07/01/2024
$12.55* $12.55* $14.86* $14.86* $15.86* $16.36* $16.86* $17.86* $17.86* $22.61*
+ 0.76 + 0.80 + 0.85 + 0.89 + 1.35 + 1.40 + 1.82 + 1.87 + 4.93 + 5.02

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

Mason - Building 10/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Sullivan, Ulster

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

Tile, Marble, &
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Terrazzo Finisher $ 47.74 $ 0.54*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Journeyworker:

Per Hour $ 22.11*

+ 6.01

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

OVERTIME PAY
See (A, *E, Q) on OVERTIME PAGE
Double time rate applies after 10 hours on Saturdays.

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

9-7/88B-tf

Mason - Building 10/01/2024

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

9-7/4

Mason - Heavy&Highway 10/01/2024

JOB DESCRIPTION  Mason - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess, Sullivan, Ulster

PARTIAL COUNTIES
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Orange:  Entire county except the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

Bricklayer $ 46.95
Cement Mason 46.95
Marble/Stone Mason 46.95
Plasterer 46.95
Pointer/Caulker 46.95

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
Third shift an additional 25% of wage plus benefits to be paid

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 38.00

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
11-5du-H/H

Millwright 10/01/2024

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

WAGES
THE FOLLOWING RATE APPLIES TO ANY GAS/STEAM TURBINE AND OR RELATED COMPONENT WORK, INCLUDING NEW
INSTALLATIONS OR MAINTENANCE AND ANY/ALL WORK PERFORMED WITHIN THE PROPERTY LIMITS OF A NUCLEAR FACILITY.

Per hour: 07/01/2024 07/01/2025
Additional

Millwright - Power Generation $ 45.00 $2.50*
* To be allocated at a later date.
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NOTE: ADDITIONAL PREMIUMS PAID FOR THE FOLLOWING WORK LISTED BELOW (amount subject to any overtime premiums):
-  Certified Welders shall receive an additional $1.75 per hour provided they are directed to perform Certified Welding.
-  If a work site has been declared a hazardous site by the Owner and the use of protective gear (including, as a minimum, air purifying
canister-type chemical respirators) is required, then that employee shall receive an additional $1.50 per hour.
-  An employee performing the work of a machinist shall receive an additional $2.00 per hour.  For the purposes of this premium to apply, a
"machinist" is a person who uses a lathe, Bridgeport, milling machine or similar type of tool to make or modify parts.
-  When performing work underground at 500 feet and below, the employee shall receive an additional $1.00 per hour.

SUPPLEMENTAL BENEFITS
Per hour paid:

Journeyworker $ 27.95*

*NOTE: Subject to OT premium

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
NOTE: Any holiday that falls on Sunday shall be observed the following Monday. Any holiday that falls on Saturday shall be observed the
preceding Friday.

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

Appr. 1st year 65 %*
Appr. 2nd year 75 %*
Appr. 3rd year 80 %*
Appr. 4th year 90 %*

*NOTE: Additional premium for the following work listed below:

Certified Welder $ 1.75
Hazardous Waste Work 1.50
Machinist 2.00
Underground 1.00
(500' and below)

SUPPLEMENTAL BENEFITS per hour:

Appr. 1st year $ 11.89
Appr. 2nd year 23.14
Appr. 3rd year 24.74
Appr. 4th year 26.35

6-1163Power

Millwright 10/01/2024

JOB DESCRIPTION  Millwright DISTRICT  2
ENTIRE COUNTIES
Sullivan, Ulster

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

Additional
Building $ 42.54 $ 2.00*
Heavy & Highway 46.04 2.00*
*To be allocated at a later date

NOTE ADDITIONAL PREMIUMS PAID FOR THE FOLLOWING WORK LISTED BELOW (amount subject to any overtime premiums):
- Certified Welders shall receive $1.75 per hour in addition to the current Millwrights rate provided he/she is directed to perform certified
welding.
- For Building work if a work site has been declared a hazardous site by the Owner and the use of protective gear (including, as a minimum,
air purifying canister-type chemical respirators) are required, then that employee shall receive a $1.50 premium per hour for Building work.
- For Heavy & Highway work if the work is performed at a State or Federally designated hazardous waste site where employees are required
to wear protective gear, the employees performing the work shall receive an additional $2.00 per hour over the millwright heavy and highway
wage rate for all hours worked on the day protective gear was worn.
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-  An employee performing the work of a machinist shall receive $2.00 per hour in addition to the current Millwrights rate.  For the purposes
of this premium to apply, a "machinist" is a person who uses a lathe, Bridgeport, milling machine or similar type of tool to make or modify
parts.
-  When performing work underground at 500 feet and below, the employee shall receive an additional $1.00.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 30.99

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note: Any holiday that falls on Sunday shall be observed the following Monday. Any holiday that falls on Saturday shall be observed the
preceding Friday.

REGISTERED APPRENTICES
Wages per hour:

(1)year terms at the following percentage of Journeyworker's rate.
1st 2nd 3rd 4th
65% 75% 80% 90%

Supplemental Benefits per hour:

Apprentices:
1st term $ 11.89
2nd term 25.26
3rd term 27.17
4th term 29.08

2-1163.3

Operating Engineer - Building / Heavy&Highway 10/01/2024

JOB DESCRIPTION  Operating Engineer - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Delaware, Orange, Rockland, Sullivan, Ulster

WAGES
CLASS A5: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes, with 140ft boom and over.
CLASS A4: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes, with 100ft to 139ft boom.
CLASS A3: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes with a boom under 100ft.
CLASS A2: Cranes, Derricks and Pile Drivers less than 100 tons with 140ft boom and over.
CLASS A1: Cranes, Derricks and Pile Drivers less than 100 tons with a 100ft to 139ft boom.

CLASS A: Cranes, Derricks and Pile Drivers less than 100 tons with a boom under 100ft.; Autograde Combination Subgrader, Base Material
Spreader and Base Trimmer (CMI and Similar Types); Autograde Pavement profiler (CMI and Similar Types); Autograde Pavement Profiler
and Recycle type (CMI and Similar Type); Autograde Placer-Trimmer-Spreader Comb. (CMI & Similar types); Autograde Slipform Paver
(CMI & Similar Types); Central Power Plants (all types); Chief of Party; Concrete Paving Machines; Drill (Bauer, AMI and Similar Types);
Drillmaster, Quarrymaster (Down the Hole Drill), Rotary Drill, Self-Propelled Hydraulic Drill, Self-Powered Drill; Draglines; Elevator Graders;
Excavator; Front End Loaders (5 yds. and over); Gradall's; Grader-Rago; Helicopters (Co-Pilot); Helicopters (Communications
Engineer);Juntann Pile Driver; Locomotive (Large); Mucking Machines; Pavement & Concrete Breaker, i.e., Superhammer & Hoe Ram;
Roadway Surface Grinder; Prentice Truck; Scooper (Loader and Shovel); Shovels; Tree Chopper with Boom; Trench Machines (Cable
Plow); Tunnel Boring Machine; Vacuum Truck

CLASS B: "A" Frame; Backhoe (Combination); Boom Attachment on Loaders (Rate based on size of Bucket) not applicable to Pipehook;
Boring and Drilling Machines; Brush Chopper, Shredder and Tree Shredder, Tree Shearer; Bulldozer(Fine Grade); Cableways; Carryalls;
Concrete Pump; Concrete Pumping System, Pump Concrete and Similar Types; Conveyors (125 ft. and over); Drill Doctor (duties incl. Dust
Collector Maintenance); Front End Loaders (2 yds. but less than 5 yds.); Graders (Finish); Groove Cutting Machine (Ride on Type); Heater
Planer; Hoists (all type Hoists, shall also include Steam, Gas, Diesel, Electric, Air Hydraulic, Single and Double Drum, Concrete, Brick Shaft
Caisson, Snorkel Roof, and/or any other Similar Type Hoisting Machines, portable or stationary, except Chicago Boom Type); Long Boom
Rate to be applied if Hoist is "Outside Material Tower Hoist"**; Hydraulic Cranes-10 tons and under; Hydraulic Dredge; Hydro-Axe; Hydro
Blaster; Jacks-Screw Air Hydraulic Power Operated Unit or Console Type (not hand Jack or Pile Load Test Type); Log Skidder; Pans;
Pavers (all) concrete; Plate and Frame Filter Press; Pumpcrete Machines, Squeezecrete & Concrete Pumping (regardless of size); Scrapers;
Side Booms; "Straddle"Carrier-Ross and similar types; Winch Trucks (Hoisting); Whip Hammer
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CLASS C: Asphalt Curbing Machine; Asphalt Plant Engineer; Asphalt Spreader; Autograde Tube Finisher and Texturing Machine (CMI &
Similar types); Autograde Curecrete Machine (CMI & Similar Types); Autograde Curb Trimmer & Sidewalk, Shoulder, Slipform (CMI &
Similar Types); Bar Bending Machines (Power); Barrier Moving Machine-Zipper; Batchers, Batching Plant and Crusher on Site; Belt
Conveyor Systems; Boom Type Skimmer Machines; Bridge Deck Finisher; Bulldozer(except fine grade); Car Dumpers (Railroad);
Compressor and Blower Type Units (used independently or mounted on dual purpose Trucks, on Job Site or in conjunction with jobsite, in
Loading and Unloading of Concrete, Cement, Fly Ash, Instantcrete, or Similar Type Materials); Compressors (2 or 3 in Battery); Concrete
Finishing Machines; Concrete cleaning decontamination machine operator; Concrete Saws and Cutters (Ride-on type); Concrete Spreaders
(Hetzel, Rexomatic and Similar Types); Concrete Vibrators; Conveyors (under 125 feet); Crushing Machines; Directional Boring Machines;
Ditching Machine-small (Ditch-witch, Vermeer, or Similar type); Dope Pots (Mechanical with or without pump); Dumpsters; Elevator; Fireman;
Fork Lifts (Economobile, Lull and Similar Types of Equipment); Front End Loaders (1 yd. and over but under 2 yds.); Generators (2 or 3 in
Battery); Giraffe Grinders; Grout Pump; Gunnite Machines (excluding nozzle); Hammer Vibrator (in conjunction with Generator); Heavy
Equipment Robotics Operator Technician; Hoists-Roof, Tugger, Aerial Platform Hoist & House Cars; Hoppers; Hopper Doors (power
operated); Hydro Blaster; Hydraulic Jacking Trailer; Ladders (motorized); Laddervator; Locomotive-dinky type; Maintenance -Utility Man;
Master Environmental Maintenance Technician; Mechanics; Mixers (Excepting Paving Mixers); Motor Patrols; Pavement Breakers (small self
- propelled ride on type-also maintains compressor hydraulic unit); Pavement Breaker-truck mounted; Pipe Bending Machine (Power); Pitch
Pump; Plaster Pump (regardless of size); Post Hole Digger (Post Pounder & Auger); Pot Hole Killer Trucks or equivalent;  Rod Bending
Machines (Power); Roller-Black Top; Scales (Power); Seaman pulverizing mixer; Shoulder widener; Silos; Skidsteer (all attachments);
Skimmer Machines (boom-type); Steel Cutting Machine (service & maintain); Tam Rock Drill; Tractors; Transfer Machine;  Captain (Power
Boats); Tug Master (powerboats); Ultra High Pressure Waterjet Cutting Tool System operator/maintenance technician; Vacuum Blasting
Machine; Vibrating Plants (used in conjunction with unloading); Welder and Repair Mechanics

CLASS D: Brooms and Sweepers; Chippers; Compressor (single); Concrete Spreaders (small type); Conveyor Loaders (not including
Elevator Graders); Engines-large diesel (1620 HP) and Staging Pump; Farm Tractors; Fertilizing Equipment (Operation & Maintenance of);
Fine Grade Machine (small type); Form Line Graders (small type); Front End Loader (under 1 yard); Generator (single); Grease, Gas, Fuel
and Oil supply trucks; Heaters (Nelson or other type incl. Propane, Natural Gas or Flow type Units); Lights, Portable Generating Light Plants;
Mixers (Concrete, small); Mulching Equipment (Operation and Maintenance of); Pumps (2 or less than 4 inch suction); Pumps (4 inch suction
and over incl. submersible pumps); Pumps (Diesel Engine and Hydraulic-immaterial of power); Road Finishing Machines (small type);
Rollers-grade, fill or stone base; Seeding Equip. (Operation and Maintenance of); Sprinkler & Water Pump Trucks (used on jobsite or in
conjunction with jobsite); Steam Jennies and Boilers-irrespective of use; Stone Spreader; Tamping Machines, Vibrating Ride-on; Temporary
Heating Plant (Nelson or other type, incl. Propane, Natural Gas or Flow Type Units); Water & Sprinkler Trucks (used on or in conjunction with
jobsite); Welding Machines (Gas, Diesel, and/or Electric Converters of any type, single, two, or three in a battery); Wellpoint Systems
(including installation by Bull Gang and Maintenance of)

CLASS E: Assistant Engineer/Oiler; Drillers Helper; Maintenance Apprentice (Deck Hand); Maintenance Apprentice (Oiler); Mechanics'
Helper; Tire Repair and Maintenance; Transit/Instrument Man

WAGES:(per hour)
     07/01/2024 07/01/2025

Additional
Class A5 $ 66.97 plus 5.00* $ 2.50***
Class A4 65.97 plus 5.00* 2.50***
Class A3 64.97 plus 5.00* 2.50***
Class A2 62.47 plus 5.00* 2.50***
Class A1 61.47 plus 5.00* 2.50***
Class A 60.47 plus 5.00* 2.50***
Class B 58.88 plus 5.00* 2.50***
Class C 56.97 plus 5.00* 2.50***
Class D 55.34 plus 5.00* 2.50***
Class E 51.63 plus 5.00* 2.50***
Safety Engineer 61.21 plus 5.00* 2.50***

Helicopter:
Pilot/Engineer 62.29 plus 5.00* 2.50***
Co Pilot 60.47 plus 5.00* 2.50***
Communications Engineer 60.47 plus 5.00* 2.50***

Surveying:
Chief of Party 60.47 plus 5.00* 2.50***
Transit/Instrument Man 51.63 plus 5.00* 2.50***
Rod/Chainman 51.05 plus 5.00* 2.50***
Additional $0.75 for Survey work Tunnel under compressed air.
Additional $0.50 for Hydrographic work.

*The $5.00 is added to the Class Base Wage for all hours worked.  Additionally, the $5.00 is subject to the V-Code listed on the OVERTIME
CODE Sheet.
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**Outside Material Hoist (Class B) receives additional $ 1.00 per hour on 110 feet up to 199 feet total height, $ 2.00 per hour on 200 feet and
over total height.

***To be allocated at a later date

- On HAZARDOUS WASTE REMOVAL or ASBESTOS REMOVAL work, or any state or federally DESIGNATED HAZARDOUS WASTE
SITE:

For projects bid on or before April 1, 2020...Where the Operating Engineer is in direct contact with hazardous material and
when personal protective equipment is required for respiratory, skin and eye protection, the Operating Engineer shall receive
the hourly wage plus an additional twenty percent (20%) of that wage for the entire shift.

For projects bid after April 1, 2020...On hazardous waste removal work of any kind, including state or federally designated site
where the operating engineer is required to wear level A, B, or C personal protection the operating engineer shall receive an
hourly wage rate of his regular hourly wage plus $5.00 per hour.  An operating engineer working at a hazardous waste removal
project or site at a task requiring hazardous waste related certification, but who is not working in a zone requiring level A, B, or
C personal protection, shall receive an hourly wage rate of his regular rate plus $ 1.00 per hour. This shall also apply to sites
where the level D personal protection is required.

SHIFT WORK
- SHIFT WORK: On all Government mandated irregular or off shift work, an additional 15% on straight time hours.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 34.00*

*15% premium is also required on shift work benefits

OVERTIME PAY
See (B, E, Q, *V, X) on OVERTIME PAGE
*15% premium is also required on shift work benefits

HOLIDAY
Paid: See (5, 6, 10, 13, 15) on HOLIDAY PAGE
Overtime: See (5, 6, 10, 13, 15) on HOLIDAY PAGE
Holidays falling on Sunday will be celebrated on Monday.

REGISTERED APPRENTICES
(1) year terms at the following percentage of journeyman's wage:

1st year 60% of Class base wage plus $5.00*
2nd year 70% of Class base wage plus $5.00*
3rd year 80% of Class base wage plus $5.00*
4th year 90% of Class base wage plus $5.00*

*The $5.00 is added to the Class Base Wage for all hours worked.  Additionally, the $5.00 is subject to the V-Code listed on the OVERTIME
CODE Sheet.

Supplemental Benefits per hour:

Apprentices $ 34.00
11-825

Operating Engineer - Marine Dredging 10/01/2024

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.
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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
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 - Steel Erectors 10/01/2024

JOB DESCRIPTION  Operating Engineer - Steel Erectors DISTRICT  11

ENTIRE COUNTIES
Delaware, Orange, Rockland, Sullivan, Ulster

WAGES
CLASS A3: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes, with a 140 ft. boom and over.

CLASS A2: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes, with up to a 139 ft. boom and under.

CLASS A1: Cranes, Derricks and Pile Drivers less than 100 tons with a 140 ft. boom and over.

CLASS A: Cranes, Derricks and Pile Drivers less than 100 tons with up to a 139 ft. boom and under.
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CLASS B: "A" Frame; Cherry Pickers(10 tons and under); Hoists (all type Hoists, shall also include Steam, Gas, Diesel, Electric, Air
Hydraulic, Single and Double Drum, Concrete, Brick Shaft Caisson, Snorkel Roof, and/or any other Similar Type Hoisting Machines, portable
or stationary, except Chicago Boom Type); Jacks-Screw Air Hydraulic Power Operated Unit or Console Type (not hand Jack or Pile Load
Test Type); Side Booms; Straddle Carrier

CLASS C: Aerial Platform used as Hoist; Compressors (2 or 3 in Battery); Concrete cleaning/ decontamination machine operator; Directional
Boring Machines; Elevator or House Cars; Conveyers and Tugger Hoists; Fireman; Fork Lifts; Generators (2 or 3 in Battery); Heavy
Equipment Robotics Operator/Technician; Master Environmental Maintenance Technician; Maintenance -Utility Man; Rod Bending Machines
(Power); Captain(powerboat); Tug Master; Ultra High Pressure Waterjet Cutting Tool System; Vacuum Blasting Machine; Welding
Machines(gas or electric,2 or 3 in battery, including diesels); Transfer Machine; Apprentice Engineer/Oiler with either one compressor or one
welding machine when used for decontamination and remediation

CLASS D: Compressor (single); Welding Machines (Gas, Diesel, and/or Electric Converters of any type); Welding System Multiple (Rectifier
Transformer type)

CLASS E: Assistant Engineer/Oiler; Maintenance Apprentice (Deck Hand);Drillers Helper; Maintenance Apprentice (Oiler); Mechanics'
Helper; Transit/Instrument Man

WAGES:(per hour)
07/01/2024 07/01/2025

Additional
Class A3 $ 68.99 plus 5.00* $ 2.50**
Class A2 67.33 plus 5.00* 2.50**
Class A1 64.49 plus 5.00* 2.50**
Class A 62.83 plus 5.00* 2.50**
Class B 60.04 plus 5.00* 2.50**
Class C 57.38 plus 5.00* 2.50**
Class D 55.85 plus 5.00* 2.50**
Class E 52.09 plus 5.00* 2.50**
Vacuum Truck 60.80 plus 5.00* 2.50**
Safety Engineer 61.66 plus 5.00* 2.50**

Helicopter:
Pilot/Engineer 64.49 plus 5.00* 2.50**
Co Pilot 64.10 plus 5.00* 2.50**
Communications Engineer 64.10 plus 5.00* 2.50**

Surveying:
Chief of Party 60.80 plus 5.00* 2.50**
Transit/Instrument man 52.09 plus 5.00* 2.50**
Rod/Chainman 51.05 plus 5.00* 2.50**
Additional $0.75 for Survey work Tunnels under compressed air.
Additional $0.50 for Hydrographic work.

*The $5.00 is added to the Class Base Wage for all hours worked.  Additionally, the $5.00 is subject to the V-Code listed on the OVERTIME
CODE Sheet.

**To be allocated at a later date

- On HAZARDOUS WASTE REMOVAL or ASBESTOS REMOVAL work, or any state or federally DESIGNATED HAZARDOUS WASTE
SITE:

For projects bid on or before April 1, 2020...Where the Operating Engineer is in direct contact with hazardous material and
when personal protective equipment is required for respiratory, skin and eye protection, the Operating Engineer shall receive
the hourly wage plus an additional twenty percent (20%) of that wage for the entire shift.

For projects bid after April 1, 2020...On hazardous waste removal work of any kind, including state or federally designated site
where the operating engineer is required to wear level A, B, or C personal protection the operating engineer shall receive an
hourly wage rate of his regular hourly wage plus $5.00 per hour.  An operating engineer working at a hazardous waste removal
project or site at a task requiring hazardous waste related certification, but who is not working in a zone requiring level A, B, or
C personal protection, shall receive an hourly wage rate of his regular rate plus $ 1.00 per hour. This shall also apply to sites
where the level D personal protection is required.

SHIFT WORK
- SHIFT WORK: On all Government mandated irregular or off shift work, an additional 15% on straight time hours.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 34.00*
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*15% premium is also required on shift work benefits

OVERTIME PAY
See (B, E, Q, *V, X) on OVERTIME PAGE
*15% premium is also required on shift work benefits

HOLIDAY
Paid: See (5, 6, 10, 13, 15) on HOLIDAY PAGE
Overtime: See (5, 6, 10, 13, 15) on HOLIDAY PAGE
Holidays falling on Sunday will be celebrated on Monday.

REGISTERED APPRENTICES
(1) year terms at the following percentage of journeyman's wage.

1st year 60% of Class base wage plus $5.00*
2nd year 70% of Class base wage plus $5.00*
3rd year 80% of Class base wage plus $5.00*
4th year 90% of Class base wage plus $5.00*

*The $5.00 is added to the Class Base Wage for all hours worked.  Additionally, the $5.00 is subject to the V-Code listed on the OVERTIME
CODE Sheet.

Supplemental Benefits per hour:

Apprentices $ 34.00
11-825SE

Painter 10/01/2024

JOB DESCRIPTION  Painter DISTRICT  1
ENTIRE COUNTIES
Columbia, Dutchess, Greene, Orange, Sullivan, Ulster

WAGES
Per hour

07/01/2024 05/01/2025
Additional

Brush/Paper Hanger $ 38.81 $ 1.99*
Dry Wall Finisher 38.81 1.99*
Lead Abatement 38.81 1.99*
Sandblaster-Painter 38.81 1.99*
Spray Rate 39.81 1.99*

(*) To be allocated at later date.

See Bridge Painting rates for the following work:
Structural Steel, all work performed on tanks, ALL BRIDGES, towers, smoke stacks, flag poles.  Rate shall apply to all of said areas from the
ground up.

SUPPLEMENTAL BENEFITS
Per hour

Journeyworker $ 27.37

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

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

REGISTERED APPRENTICES
Wages per hour

Six (6) month terms at the following percentage of Journeyperson's wage

1st 2nd 3rd 4th 5th 6th
50% 55% 65% 75% 85% 95%

Supplemental Benefits per hour worked
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1st term $ 11.39
All others 27.37

1-155

Painter - Bridge & Structural Steel 10/01/2024

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.

* 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
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+ 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 10/01/2024

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

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 10/01/2024

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
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*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
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 10/01/2024

JOB DESCRIPTION  Plumber DISTRICT  11

ENTIRE COUNTIES
Orange, Rockland, Sullivan

PARTIAL COUNTIES
Ulster:  Only the Townships of Plattekill, Marlboro, Wawarsing, and Shawangunk (except for Wallkill and Shawangunk Prisons).

WAGES
REFRIGERATION: For commercial and industrial refrigeration which means service, maintenance, and installation work where the combined
compressor tonnage does not exceed 40 tons.
AIR CONDITIONING: Air conditioning to be installed that is water cooled shall not exceed 25 tons. This will include the piping of the
component system and erection of water tower. Air conditioning that is air cooled shall not exceed 50 tons.

WAGES: (per hour)
07/01/2024 05/01/2025

Additional
Plumber $ 40.09 $ 2.50*

*To be allocated at a later date

Star Certification: an additional $ 1.00 per hour over scale will be paid to all those who have Star Certification.

SHIFT WORK
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Shift Differential: When mandated by the governmental agency, an additional 15% premium will be paid for irregular workday or for 2nd and
3rd shift.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman

$ 36.78*

*For overtime or shift differential work, $0.10 is paid at straight time, the remaining balance is paid at the same premium as the wages.

OVERTIME PAY
See (B, G, P, *V) on OVERTIME PAGE
* A portion of the benefit amount is subject to the V code for overtime and shift differential work.

HOLIDAY
Paid: See (5, 6, 13, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 13, 15, 25) on HOLIDAY PAGE

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

07/01/2024
1st term $ 18.04
2nd term 22.05
3rd term 26.06
4th term 30.07
5th term 34.08

Supplemental Benefits per hour:
Apprentices

1st term $ 16.62*
2nd term 20.29*
3rd term 23.95*
4th term 27.63*
5th term 31.19*

*For overtime or shift differential work, $0.10 is paid at straight time, the remaining balance is paid at the same premium as the wages.
11-373 Refrig

Plumber 10/01/2024

JOB DESCRIPTION  Plumber DISTRICT  11

ENTIRE COUNTIES
Orange, Rockland, Sullivan

PARTIAL COUNTIES
Ulster:  Only the Townships of Plattekill, Marlboro, Wawarsing, and Shawangunk (except for Wallkill and Shawangunk Prisons).

WAGES
WAGES:(per hour) 07/01/2024

Plumber/Steamfitter $ 51.20

Note: For all work 40-60 feet above ground add $ 0.25 per hour, over 60 feet add $ 0.50 per hour.

SHIFT WORK
Shift Differential: When mandated by the governmental agency, an additional 15% premium will be paid for irregular workday or for 2nd and
3rd shift.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 45.57

*For overtime or shift differential work, $0.10 is paid at straight time, the remaining balance is paid at the same premium as the wages.

OVERTIME PAY
See (B, E, Q, *V) on OVERTIME PAGE
* A portion of the benefit amount is subject to the V code for overtime and  shift differential work.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 16) on HOLIDAY PAGE
When a holiday falls on a Saturday, the day prior shall be considered and recognized as the holiday.  When a holiday falls on a Sunday, the
day proceeding shall be considered and recognized as the holiday to be observed.
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REGISTERED APPRENTICES
(1) year terms at the following wages.

07/01/2024
1st term $ 17.92
2nd term 23.04
3rd term 28.16
4th term 33.28
5th term 40.96

Supplemental Benefits per hour:
1st term $ 16.03*
2nd term 20.58*
3rd term 25.12*
4th term 29.68*
5th term 36.48*

*For overtime or shift differential work, $0.10 is paid at straight time, the remaining balance is paid at the same premium as the wages.
11-373 SF

Plumber 10/01/2024

JOB DESCRIPTION  Plumber DISTRICT  8
ENTIRE COUNTIES
Dutchess

PARTIAL COUNTIES
Delaware:  Only the Townships of Middletown and Roxbury.
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
 Plumber  &
 Steamfitter $ 59.35

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

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 rates:

07/01/2024

1st year $ 22.71
2nd year 31.32
3rd year 36.34
4th year 43.55
5th year 50.12

Supplemental Benefits per hour:

1st year $ 18.45
2nd year 23.62
3rd year 27.42
4th year 31.72
5th year 35.00

8-21.2-SF
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Plumber - HVAC / Service 10/01/2024

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 10/01/2024

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 10/01/2024

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 10/01/2024

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

Sprinkler Fitter 10/01/2024

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
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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 10/01/2024

JOB DESCRIPTION  Teamster - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess, Orange, Rockland, Sullivan, Ulster

WAGES
GROUP 1:  LeTourneau Tractors, Double Barrel Euclids, Athney Wagons and similar equipment (except when hooked to scrapers), I-Beam
and Pole Trailers, Tire Trucks, Tractor and Trailers with 5 axles and over, Articulated Back Dumps and Road Oil Distributors, Articulated
Water Trucks and Fuel Trucks/Trailers, positions requiring a HAZMAT CDL endorsement.

GROUP 1A: Drivers on detachable Gooseneck Low Bed Trailers rated over 35 tons.

GROUP 2:  All equipment 25 yards and up to and including 30-yard bodies and cable Dump Trailers and Powder and Dynamite Trucks.

GROUP 3:  All Equipment up to and including 24-yard bodies, Mixer Trucks, Dump Crete Trucks and similar types of equipment, Fuel
Trucks, Batch Trucks and all other Tractor Trailers, Hi-Rail Truck.

GROUP 4:  Tri-Axles, Ten Wheelers, Grease Trucks, Tillerman, Pattern Trucks, Attenuator Trucks, Water Trucks, Bus.

GROUP 5:  Straight Trucks.

GROUP 6:  Pick-up Trucks for hauling materials and parts, and Escort Man over-the-road.

WAGES: (per hour) 07/01/2024

GROUP 1 $ 34.58
GROUP 1A 35.72
GROUP 2 34.02
GROUP 3 33.80
GROUP 4 33.69
GROUP 5 33.57
GROUP 6 33.57

NOTE ADDITIONAL PREMIUMS:

- Employees engaged in hazardous/toxic waste removal, on a State or Federally designated hazardous/toxic waste site, where the employee
comes in contact with hazardous/toxic waste material and when personal protective equipment is required for respiratory, skin, or eye
protection, the employee shall receive an additional 20% premium above the hourly wage.

SHIFT WORK
- On projects requiring an irregular shift a premium of 10% will be paid on wages.  The premium will be paid for off-shift or irregular shift work
when mandated by Governmental Agency.

SUPPLEMENTAL BENEFITS
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Per hour:
First 40 hours $ 44.59
Over 40 hours 36.99

OVERTIME PAY
See (*B, E, **E2, ***P, X) on OVERTIME PAGE
*Holidays worked Monday through Friday receive Double Time (2x) after 8 hours.
**Makeup day limited to the employees who were working on the site that week.
***Sunday Holidays are paid at a rate of double time and one half (2.5x) for all hours worked.

HOLIDAY
Paid: See (5, 6, 15, 25) on HOLIDAY PAGE
Overtime: See (*1) on HOLIDAY PAGE
- Any employee working two (2) days in any calendar week during which a holiday occurs shall receive a days pay for each holiday occurring
during said week.  This provision shall also apply if a holiday falls on a Saturday or Sunday.
*See OVERTIME PAY section for when additional premium is applicable on Holiday hours worked.

11-445B/HH

Teamster - Delivery - Building / Heavy&Highway 10/01/2024

JOB DESCRIPTION  Teamster - Delivery - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess, Orange, Rockland, Sullivan, Ulster

WAGES
Group 1         Tractor Trailer Drivers
Group 2         Tri- Axle

Wages: 07/01/2024

Group 1 $ 33.70
Group 2 29.70

Hazardous/Toxic Waste Removal additional 20% when personal protective equipment is required.

SUPPLEMENTAL BENEFITS
Per hour paid:
First 40 hours $ 32.30
Over 40 hours 0.00

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

HOLIDAY
Paid: See (5, 13, 15, 16, 20, 22, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 13, 15, 16, 20, 22, 25, 26) on HOLIDAY PAGE
- Employee must work either the scheduled day of work before or the scheduled day of work after the holiday in the workweek.
- Any employee working one (1) day in the calendar week during which a holiday occurs shall receive a day's pay for each holiday occurring
during said week.  This provision shall also apply if a holiday falls on a Saturday.
- When any of the recognized holidays occur on Sunday and are celebrated any day before or after the holiday Sunday, such days shall be
considered as the holiday and paid for as such.

11-445 B/HH Delivery

Welder 10/01/2024

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
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
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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 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 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

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

              NYSDOL Bureau of Public Work Debarment List      09/20/2024
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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 GIOVANNI NAPOLITANO 2501 BAYVIEW AVENUE
WANTAGH NY 11793

02/21/2024 02/21/2029

DOL DA *****0213 GORILLA CONTRACTING
GROUP, LLC

505 MANHATTAN AVE
WEST BABYLON NY 11704

10/05/2023 10/05/2028

DOL DA *****4760 GTX CONSTRUCTION
ASSOCIATES, CORP

2501 BAYVIEW AVE
WANTAGH NY 11793

02/21/2024 02/21/2029

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

              NYSDOL Bureau of Public Work Debarment List      09/20/2024

                                                                                     Page 3 of 7



Article 8

 

 
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 DOL *****8266 WILLIAM CHRIS MCCLENDON MCCLENDON
ASPHALT
PAVING

1646 FALLS STREET
NIAGARA FALLS NY 14303

05/01/2023 05/01/2028

DOL DOL WILLIAM CHRIS MCCLENDON 1646 FALLS STREET
NIAGARA FALLS NY 14303

05/01/2023 05/01/2028

DOL DOL WILLIAM G. PROERFRIEDT 85 SPRUCEWOOD ROAD
WEST BABYLON NY 11704

01/19/2021 01/19/2026

DOL DOL *****5924 WILLIAM G. PROPHY, LLC WGP
CONTRACTIN

G, INC.

54 PENTAQUIT AVE
BAYSHORE NY 11706

01/19/2021 01/19/2026

DOL DOL WILLIAM SCRIVENS 4192 SIR ANDREW CIRCLE
DOYELSTOWN PA 18902

07/18/2024 07/18/2029
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DOL DOL XENOFON EFTHIMIADIS 29-10 38TH AVENUE

LONG ISLAND CITY NY 11101
10/11/2023 10/11/2028
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SECTION 01 08 00 - GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

B. Owner's Project Requirements and Basis-of-Design documentation are included by reference for 
information only. 

1.2 SUMMARY 

A. Section Includes: 

1. General requirements for coordinating and scheduling commissioning. 
2. Commissioning meetings. 
3. Commissioning reports. 
4. Test equipment, instrumentation, and tools (including, but not limited to, proprietary test 

equipment, instrumentation, and tools) required to perform tests. 
5. Use of test equipment, instrumentation, and tools for commissioning. 
6. Construction checklist requirements, including, but not limited to, installation checks, 

startup, performance tests, and performance test demonstration. 
7. Commissioning tests and commissioning test demonstration. 
8. Adjusting, verifying, and documenting identified systems and assemblies.  
9. Work to correct commissioning issues. 
10. Work to repeat tests when equipment and systems fail acceptance criteria. 

B. Related Requirements: 

1. Section 01 33 00 "Submittal Procedures" for submittal procedures requirements for 
commissioning. 

2. Section 01 77 00 "Closeout Procedures" for certificate of Construction Phase 
Commissioning Completion submittal requirements. 

3. Section 01 78 23 "Operation and Maintenance Data" for preliminary operation and 
maintenance data submittal. 

4. Individual Technical Specifications and Drawings: Equipment and systems design and 
installation, startup, field quality-control testing, and additional requirements indicated in 
the Contract Documents. 

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. 

01 08 00 
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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 01 10 00 
"Summary of Work," 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 01 10 00 
"Summary of Work." 

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 01 77 00 "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 01 79 00 "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. 

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. 
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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. 

1.6 SUBMITTALS 

A. Comply with requirements in Section 01 33 00 "Submittal Procedures" for submittal procedures 
general requirements for commissioning. 
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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. 

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. 
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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. 
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. 
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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. 

1.9 COMMISSIONING AUTHORITY'S RESPONSIBILITIES 

A. Commissioning Authority Responsibilities: Comply with requirements in Section 01 10 00 
"Summary of Work." 
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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. 

2.3 REPORT FORMAT AND ORGANIZATION 

A. General Format and Organization: 

1. Record report on compact disk. 



 
 
 
GENERAL COMMISSIONING REQUIREMENTS  Tetra Tech 

01 08 00 / Page 8 Project No.  17597-22002B Architects & Engineers 

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. 

1. Services connection requirements, including configuration, size, location, and other 
pertinent characteristics. 

2. Included optional features. 
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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 01 79 00 "Demonstration and Training." 

11. Prepare and submit specified commissioning reports. 

12. Track commissioning issues until resolution and retesting is successfully completed. 

13. Retain original records of Commissioning-Process Work, organized as required for the 
commissioning report.  Provide Owner's representative access to these records on request. 

14. Assemble and submit commissioning report. 

3.5 COMMISSIONING TESTING 

A. Quality Control: Construction checklists, including tests, are quality-control tools designed to 
improve the functional quality of Project.  Test demonstrations evaluate the effectiveness of 
Contractor's quality-control process. 

B. Owner's witness will be present to witness commissioning work requiring the signature of an 
owner's witness, including, but not limited to, test demonstrations.  Owner's project manager 
will coordinate attendance by Owner's witness with Contractor's published commissioning 
schedule.  Owner's witness will provide no labor or materials in the commissioning work. The 
only function of Owner's witness will be to observe and comment on the progress, completion, 
and results of commissioning. 
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C. Construction Checklists: 

1. Complete construction checklists as Work is completed. 

2. Distribute construction checklists to installers before they start work. 

3. Installers: 

a. Verify installation using approved construction checklists as Work proceeds. 
b. Complete and sign construction checklists daily for work performed during the 

preceding day. 

4. Provide Commissioning Authority access to construction checklists. 

D. Installation Compliance Issues: Record as an installation compliance issue Work found to be 
incomplete, inaccessible, at variance with the Contract Documents, nonfunctional, or that does 
not comply with construction checklists.  Record installation compliance issues on the 
construction checklist at the time they are identified. Record corrective action and how future 
Work should be modified before signing off the construction checklist. 

E. Pre-Startup Audit: Prior to executing startup procedures, review completed installation checks 
to determine readiness for startup and operation. Report conditions, which, if left uncorrected, 
adversely impact the ability of systems or equipment to operate satisfactorily or to comply with 
acceptance criteria. Prepare pre-startup report for each system. 

F. Test Procedures and Test Data Forms: 

1. Test procedures shall define the step-by-step procedures to be used to execute tests and 
test demonstrations. 

2. Test procedures shall be specific to the make, model, and application of the equipment 
and systems being tested. 

3. Completed test data forms are the official records of the results of tests. 

4. Commissioning Authority will provide to Contractor preliminary test procedures and test 
data forms for performance tests and commissioning tests after approval of Product Data, 
Shop Drawings, and preliminary operation and maintenance manual.  Test procedures 
will in general be designed to demonstrate that operating characteristics conform to any 
or all required and / or approved performance characteristics. 

5. Review preliminary test procedures and test data forms and provide comments within 14 
days of receipt from Commissioning Authority.  Review shall address the following: 

a. Equipment protection and warranty issues, including, but not limited to, 
manufacturers' installation and startup recommendations, and operation and 
maintenance instructions. 
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b. Applicability of the procedure to the specific software, equipment, and systems 
approved for installation. 

6. After Contractor has reviewed and commented on the preliminary test procedures and test 
data forms, Commissioning Authority will revise and reissue the approved revised test 
procedures and test data forms marked "Approved for Testing." 

7. Use only approved test procedures and test data forms marked "Approved for Testing" to 
perform and document tests and test demonstrations. 

G. Performance of Tests: 

1. The sampling rate for tests is 100 percent.  The sampling rate for test demonstrations is 
100 percent unless otherwise indicated. 

2. Perform and complete each step of the approved test procedures in the order listed. 

3. Record data observed during performance of tests on approved data forms at the time of 
test performance and when the results are observed. 

4. Record test results that are not within the range of acceptable results on commissioning 
issue report forms in addition to recording the results on approved test procedures and 
data forms according to the "Commissioning Compliance Issues" Paragraph in this 
Article. 

5. On completion of a test, sign the completed test procedure and data form. Tests for which 
test procedures and data forms are incomplete, not signed, or which indicate performance 
that does not comply with acceptance criteria will be rejected. Tests for which test 
procedures and data forms are rejected shall be repeated and results resubmitted. 

H. Performance of Test Demonstration: 

1. Perform test demonstrations on a sample of tests after test data submittals are approved.  
The sampling rate for test demonstrations shall be 100 percent of components which are 
not typical of at least 10, and shall be 25% of components which are typical of at least 10, 
unless otherwise indicated in the individual test specification. 

2. Notify Owner's witness at least seven days in advance of each test demonstration. 

3. Perform and complete each step of the approved test procedures in the order listed. 

4. Record data observed during performance of test demonstrations on approved data forms 
at the time of demonstration and when the results are observed. 

5. Provide full access to Owner's witness to directly observe the performance of all aspects 
of system response during the test demonstration.  On completion of a test demonstration, 
sign the completed data form and obtain signature of Owner's witness at the time of the 
test to authenticate the reported results. 
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6. Test demonstration data forms not signed by Contractor and Owner's witness at the time 
of the completion of the procedure will be rejected.  Test demonstrations for which data 
forms are rejected shall be repeated and results shall be resubmitted. 

a. Exception for Failure of Owner's Witness to Attend: Failure of Owner's witness to 
be present for agreed-on schedule of test demonstration shall not delay Contractor. 
If Owner's witness fails to attend a scheduled test, Contractor shall proceed with 
the scheduled test.  On completion, Contractor shall sign the data form for 
Contractor and for Owner's witness, and shall note the absence of Owner's witness 
at the scheduled time and place. 

7. False load test requirements are specified in related sections. 

a. Where false load testing is specified, provide temporary equipment, power, 
controls, wiring, piping, valves, and other necessary equipment and connections 
required to apply the specified load to the system.  False load system shall be 
capable of steady-state operation and modulation at the level of load specified. 
Equipment and systems permanently installed in this work shall not be used to 
create the false load without Architect's written approval. 

I. Deferred Tests: 

1. Deferred Tests List: Identify, in the request for Certificate of Construction Phase 
Commissioning Completion, proposed deferred tests or other tests approved for deferral 
until specified seasonal or other conditions are available.  When approved, deferred tests 
may be completed after the date of Construction Phase Commissioning Completion. 
Identify proposed deferred tests in the request for Certificate of Construction Phase 
Commissioning Completion as follows: 

a. Identify deferred tests by number and title. 
b. Provide a target schedule for completion of deferred tests. 

2. Schedule and coordinate deferred tests.  Schedule deferred tests when specified 
conditions are available. Notify Architect and Commissioning Authority at least seven 
calendar days (minimum) in advance of tests. 

3. Where deferred tests are specified, coordinate participation of necessary personnel and of 
Architect, Commissioning Authority, and Owner's witness. Schedule deferred tests to 
minimize occupant and facility impact. Obtain Architect's approval of the proposed 
schedule. 

J. Delayed Tests: 

1. Delayed Tests List: Identify, in the request for Certificate of Construction Phase 
Commissioning Completion, proposed delayed tests.  Obtain Owner approval of 
proposed delayed tests, including proposed schedule of completion of each delayed test, 
before submitting request for Certificate of Construction Phase Commissioning 
Completion. Include the following in the request for Certificate of Construction Phase 
Commissioning Completion: 
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a. Identify delayed tests by test number and title. 
b. Written approval of proposed delayed tests, including approved schedule of 

completion of delayed tests. 

2. Schedule and coordinate delayed tests. Schedule delayed tests when conditions that 
caused the delay have been rectified.  Notify Architect and Commissioning Authority at 
least seven calendar days (minimum) in advance of tests. 

3. Where delayed tests are approved, coordinate participation of necessary personnel and of 
Architect, Commissioning Authority, and Owner's witness.  Schedule delayed tests to 
minimize occupant and facility impact. Obtain Architect's approval of the proposed 
schedule. 

K. Commissioning Compliance Issues: 

1. Test results that are not within the range of acceptable results are commissioning 
compliance issues. 

2. Track and report commissioning compliance issues until resolution and retesting are 
successfully completed. 

3. If a test demonstration fails, determine the cause of failure. Direct timely resolution of 
issue and then repeat the demonstration.  If a test demonstration must be repeated due to 
failure caused by Contractor work or materials, reimburse Owner for billed costs for the 
participation in the repeated demonstration. 

4. Test Results: If a test demonstration fails to meet the acceptance criteria, perform the 
following: 

a. Complete a commissioning compliance issue report form promptly on discovery of 
test results that do not comply with acceptance criteria. 

b. Submit commissioning compliance issue report form within 24 hours of the test. 
c. Determine the cause of the failure. 
d. Establish responsibility for corrective action if the failure is due to conditions 

found to be Contractor's responsibility. 

5. Commissioning Compliance Issue Report: Provide a commissioning compliance issue 
report for each issue. Do not report multiple issues on the same commissioning 
compliance issue report. 

a. Exception: If an entire class of devices is determined to exhibit the identical issue, 
they may be reported on a single commissioning compliance issue report. (For 
example, if all return-air damper actuators that are specified to fail to the open 
position are found to fail to the closed position, they may be reported on a single 
commissioning issue report.  If a single commissioning issue report is used for 
multiple commissioning compliance issues, each device shall be identified in the 
report, and the total number of devices at issue shall be identified. 

b. Complete and submit Part 1 of the commissioning compliance issue report 
immediately when the condition is observed. 
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c. Record the commissioning compliance issue report number and describe the 
deficient condition on the data form. 

d. Resolve commissioning compliance issues promptly. Complete and submit Part 2 
of the commissioning compliance issue report when issues are resolved. 

6. Diagnose and correct failed test demonstrations as follows: 

a. Perform diagnostic tests and activities required to determine the fundamental cause 
of issues observed. 

b. Record each step of the diagnostic procedure prior to performing the procedure. 
Update written procedure as changes become necessary. 

c. Record the results of each step of the diagnostic procedure. 
d. Record the conclusion of the diagnostic procedure on the fundamental cause of the 

issue. 
e. Determine and record corrective measures. 
f. Include diagnosis of fundamental cause of issues in commissioning compliance 

issue report. 

7. Retest: 

a. Schedule and repeat the complete test procedure for each test demonstration for 
which acceptable results are not achieved. Obtain signature of Owner's witness on 
retest data forms.  Repeat test demonstration until acceptable results are achieved. 
Except for issues that are determined to result from design errors or omissions, or 
other conditions beyond Contractor's responsibility, compensate Owner for direct 
costs incurred as the result of repeated test demonstrations to achieve acceptable 
results. 

b. For each repeated test demonstration, submit a new test data form, marked 
"Retest." 

8. Do not correct commissioning compliance issues during test demonstrations. 

a. Exceptions will be allowed if the cause of the issue is obvious and resolution can 
be completed in less than five minutes.  If corrections are made under this 
exception, note the deficient conditions on the test data form and issue a 
commissioning compliance issue report. A new test data form, marked "Retest," 
shall be initiated after the resolution has been completed. 

3.6 COMMISSIONING MEETINGS 

A. Commissioning Authority will schedule and conduct commissioning meetings. Comply with 
requirements in Section 01 31 00 "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. 
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B. Commissioning Schedule: Integrate commissioning into Contractor's construction schedule. See 
Section 01 32 00 "Construction Progress Documentation." 

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: 
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a. Equipment Model Verification: Compare contract requirements, approved 
submittals, and provided equipment. Note inconsistencies. 

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. 
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d. Test number and description. 

e. Equipment identification and location. 

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. 
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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." 

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 10 00 – PROJECT SUMMARY OF WORK - 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. General requirements of Contract. 
5. Owner-furnished products. 
6. Access to site. 
7. Coordination with occupants. 
8. Work restrictions. 

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; all openings are closed with 
permanent construction; and all exterior joints are sealed. 

1.4 PROJECT INFORMATION 

A. Project Identification:  Reconstruction of Plattekill Elementary School. 

1. Project Location:  1270 Route 32, Plattekill, New York 12568. 

B. Owner:  Wallkill Central School District. 

1. Address:  1500 Route 208, PO Box 208, Wallkill, New York 12589. 

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. Commissioning Authority (CxA): Guth DeConzo 

1. Address:  433 River Street, Suite 6004, Troy, New York 12180. 

01 10 00 



PROJECT SUMMARY OF WORK - PROJECT SCHEDULE  Tetra Tech 
01 10 00 / Page 2 Project No. 17597-22002B Architects & Engineers 

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

E. Construction Manager:  Barone Construction Group, Inc. 

1. Address: 23 New Paltz Road, Highland, New York 12528. 

F. Building Code in Effect for Project: New York State Uniform Fire Prevention and Building 
Code and the Energy Conservation Construction Code of New York State. 

1. Comply with the following: Building standards of the New York State Education 
Department. 

1.5 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and consists of the following: 

1. Contract PC-1 Plumbing Work Contractor. 

B. Work of this Contract includes, but is not limited to, the following descriptions: 
 

1. Includes All work traditionally recognized as Plumbing work.  This includes but is not 
limited to, all work shown on the Drawings, unless noted otherwise.  It also includes 
administrative and coordination responsibilities.  

a. All Drawings. 
 

2. Demolition:  

a. Removal of items as shown and/or required. 

b. Removal and disconnections of existing booster pumps, control panel and concrete 
housing keeping pad 

c. Coordinate with the Construction Manager for necessary shutdowns and removals. 
Minimum of 48-hour notice will be required for any shutdown so that it doesn’t 
affect other trades or the school district’s operations. Shutdown may be required to be 
performed during second shift or weekend.  

d. All cutting and patching necessary for work of this contract, including layout, 
sleeves, coring, debris removal, saw cuts, lintels (furnish and install), drywall work, 
plaster work, grouting, painting, ceiling removal and replacement, etc. 

 

3. Temporary Facilities  

a. Provide Temporary Facilities indicated as Work of this Contract in Division 1 
Section 01 50 00, “Temporary Facilities and Controls.” 

b. Provide and maintain temporary electric power and lighting. 
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c. Provide and maintain electric and internet service to Construction Manager’s field 
office. 

d. Provide and maintain fire alarm and security system during replacement of the 
entrance doors and frames. 

 
4. New Construction: 

 
a. Provide new booster pumps, control panel and piping 
b. Provide concrete housekeeping pad 
c. Provide owner training 
 

5. General Requirements, including but not limited to, additional items specifically 
indicated as the Work of this Contract. 

6. Provide multiple shift work as needed to complete work as shown on milestone schedule. 
It is the contractor’s responsibility to include such shift work in their contract. The owner 
will not be responsible for paying any cost associated with shift work.  Contractors will 
be required to provide a detailed schedule which will be approved by the CM for all shift 
work required prior to work commencing.   

C. The Work of the Plumbing Work Contract includes but is not limited to the Work that is 
specified in the Project Manual(s) and as shown on the drawings that form the contract plans.  
The Contractor is directed to examine all plan drawings since certain details and/or notes may 
appear anywhere therein that apply to his/her particular work.  This prime contract is defined as, 
and includes, all Sections in the Divisions indicated by reference, and specific Sections noted: 

1. All Specifications  

D. Type of Contract: Project will be constructed under a single prime contract. 

1.6 CONSTRUCTION SCHEDULE 

A. Contract Award Date:  Tentatively Schedule for award November 2024 (Regular Wallkill Board 
of Education Meeting). 

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

1. Commencement of construction (Off-Site Activities):  Immediately following Contract 
Award. 

a. Commencement of On-Site Activities: 

1) Field work interior to buildings, prior to June 30, 2025, for submittals and 
other preparation activities:  Immediately upon required insurances being in 
place.  Field Work to be coordinated with owner’s representative and may 
not interfere with academic or other related educational activities. 
 

2) Plattekill Elementary School 
 

a) Interior Improvements Construction Start Date: June 30, 2025. 
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2. Construction Activities:  Daily Work Limits 

a. Monday – Friday:  On-Site (Interior / Exterior) construction activities between the 
hours of 7:00 AM and 10:00 PM with motorized equipment, delivery of 
construction material or any construction practice.  Written Permission from 
Owner required for additional work hours.  Provide Owner with 72 Hour Notice 
before proposed work. 

b. Saturday – Sunday:  Written Permission from Owner required for Saturday and 
Sunday work.  Provide Owner with 72 Hour Notice before proposed work. 

c. Federal Holidays:  Written Permission from Owner required for Saturday and 
Sunday work.  Provide Owner with 72 Hour Notice before proposed work. 

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

D. Substantial Completion date:  August 15, 2025. 

E. Functional Completion date: Fifteen (15) days after Substantial Completion, unless otherwise 
agreed to at Commissioning Meetings. 

F. Final completion date: Sixty (60) days after Substantial Completion. 

1.7 GENERAL REQUIREMENTS OF CONTRACT 

A. 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 construction operations. 

B. Electric Power Service from Permanent Existing System:  Electric power from permanent 
existing system is available for use.   

1.8 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. 
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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. 

1.9 COORDINATION WITH OCCUPANTS 

A. Owner Occupancy:  Owner will occupy site and existing and adjacent building(s) during entire 
construction period.  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 Project Representative 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 Project Representative not less than 72 hours in advance of activities that will 
affect Owner's operations. 

B. Coordination with School Schedule:  

1. Normal School Year:  Owner intends to maintain a full educational program during the 
normal school year throughout duration of Project, and will make full use of the building 
and site, unless noted otherwise. 

a. School and special activities may be conducted within building and on site outside 
regular school hours, including holidays and weekends. 

b. Owner's personnel will perform normal custodial and maintenance services for the 
building areas and systems not involved in construction activities, unless noted 
otherwise.  

2. Summer: Owner may schedule a summer school program or organized recreation 
activities at the building or site. 

a. Owner will staff building, at a minimum, with administrative, custodial and 
maintenance personnel during summer period. 

C. Identification: The Contractor shall require its personnel and those of its subcontractors, sub-
subcontractors and suppliers to wear yellow safety vests and visible photo-identification badges 
acceptable to the Owner, at all times for identification and security purposes. 
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1.10 WORK RESTRICTIONS 

A. Work Restrictions, General:  Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and with other requirements of 
authorities having jurisdiction. 

B. 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 Project Representative not less than 72 hours in advance of proposed utility 
interruptions. 

2. Obtain Project Representative’s written permission before proceeding with utility 
interruptions. 

C. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and 
vibration, odors, or other disruption to Owner occupancy with Owner. 

1. Notify Project Representative not less than 72 hours in advance of proposed disruptive 
operations. 

2. Obtain Project Representative’s written permission before proceeding with disruptive 
operations. 

D. 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:  

1) Adequate ventilation during and after installation of interior wet products 
and interior final finishes, and  

2) Appropriate air filtration, including filter replacement. 
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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. 
 

E. Comply with requirements in Division 01 Section “Governmental Safety Requirements”. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 10 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 - PLUMBING WORK CONTRACT (PC-1) 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $15,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions discovered during construction.  

3.3 SCHEDULE OF ALLOWANCES – ALL CONTRACTS  
 

 

Attachment: Allowance Access Authorization 

END OF SECTION 01 21 00 

Allowance Contract Type Amount 
1 PC-1 Contingency $15,000 
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ALLOWANCE ACCESS AUTHORIZATION: 
 
Project:       Reconstruction to Plattekill Elementary School  
 
Architect:  Tetra Tech Architects & Engineers Project No.  17597-22002 
 
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  
     
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. 1:  Replace Water Closet and Urinal Flush Valves 

1. This Alternate affects one Contract, as follows: 

a. Plumbing Contract: At the Plattekill Elementary School, remove and replace all 
existing water closet and urinal flush valves as with the specific materials. 

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, 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. 

B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the 
Contract, Contractor may submit a request for a change to the Architect through Construction 
Manager. 

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities.   

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change. 

5. Include an updated Contractor's construction schedule that indicates the effect of the 
change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship.  Use available total float before requesting an extension of the 
Contract Time. 

6. Comply with requirements in Division 01 Section "Substitution Procedures" if the 
proposed change requires substitution of one product or system for product or system 
specified. 

7. Proposal Request Form:  Use form acceptable to Architect. 

1.5 ADMINISTRATIVE CHANGE ORDERS 

A. Allowance Adjustment:  See Division 01 Section "Allowances" for administrative procedures 
for preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs 
of allowances. 

1.6 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request response, Architect will issue a Change Order for 
signatures of Owner, Architect, Construction Manager and Contractor. 
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1.7 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive.  
Construction Change Directive instructs Contractor to proceed with a change in the Work, for 
subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a description of change in the Work.  It also 
designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 26 00 
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SECTION 01 29 00 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

1.3 DEFINITIONS 

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract 
Sum to various portions of the Work and used as the basis for reviewing Contractor's 
Applications for Payment. 

B. AIA Document: Current, authorized editions of standard forms issued by the American Institute 
of Architects (AIA).  

1. Where AIA Documents are identified in this Section, the use of facsimiles of AIA 
documents or non-AIA documents is prohibited. 

1.4 SCHEDULE OF VALUES 

A. Submit the schedule of values to Architect through Construction Manager at earliest possible 
date, but no later than fourteen days before the date scheduled for submittal of initial 
Applications for Payment. 

B. Format and Content:   

1. Use AIA Document G703 as form for schedule of values, with entries typewritten. 
Unless noted otherwise, provide the following: 

a. Subschedules for Separate Elements of Work:  Provide subschedules for each 
building.  

1) List allowances on subschedules only where exclusively part of separate 
element of work. 

b. Summary Schedule: Provide summary schedule listing each subschedule and its 
total and each allowance; total of all subschedules 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 percent of the Contract Sum. 
2) All Other Contracts: One 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 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 percent of the Contract 
Sum (Mechanical Contract: Two 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 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 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 days prior to due date for review by 
Architect and 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 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." 



Tetra Tech PAYMENT PROCEDURES 
Architects & Engineers Project No. 17597-22002B 01 29 00 / Page 5 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used)  

Attachment: Stored Material 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.  

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and to ensure orderly progress of 
the Work.  Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 
2. Installation and removal of temporary facilities and controls. 
3. Project meetings. 
4. Project closeout activities. 

C. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials.  Coordinate use of 
temporary utilities to minimize waste. 

01 31 00 
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1.4 DIGITAL DATA FILES 

A. Architect's Digital Data Files:  Upon request, and at Architect’s sole discretion, electronic 
copies of the Contract Drawings may be provided by Architect for Contractor's use in preparing 
submittals. 

1. Architect may furnish Contractor digital data drawing files of the Contract Drawings for 
use in preparing Shop Drawings. 

a. Architect makes no representations as to the accuracy or completeness of digital 
data drawing files as they relate to the Contract Drawings. 

b. Format:  The Contract Drawings may be available in AutoCAD and .pdf formats. 

1) Architect’s charge for drawings in AutoCAD format:  $50 per drawing. 
2) Architect’s charge for drawings in .pdf format:  $50 per request. 

c. Contractor shall fill out and submit a Request for Electronic Drawing Files form 
included in Project Manual for any drawing files. 

d. Contractor shall also execute a Terms of Electronic File Transfer (TOFT) included 
in Project Manual for any drawing files furnished in AutoCAD format. 

e. The following drawings may be furnished for the appropriate discipline: 

1) Site base file drawings. 
2) Floor plans. 
3) Reflected ceiling plans. 

1.5 OWNER’S PROJECT REPRESENTATIVE ACTIVITIES 

A. Project Representative shall: 

1. Serve as liaison between Architect, Contractor, and Owner. 

2. Perform on-site observations of the progress and quality of the Work as may be 
reasonably necessary to assist the Architect determine, in general, if the Work is being 
performed in a manner indicating that the Work when completed will be in conformance 
with the Contract Documents.  Notify the Architect if, in the Project Representative's 
opinion, Work does not conform to the Contract Documents or requires special 
inspection or testing. 

3. Monitor the Contractor's construction schedules on an ongoing basis and alert the 
Architect to conditions that may lead to delays in completion of the Work. 

4. Coordinate shared access to work areas.  

5. Coordinate and issue written approvals for acceptable interruptions of utilities and 
potentially disruptive activities. 
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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. 
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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. 

1.6 ELECTRONIC PROCEDURES 

A. Use Submittal Exchange  for the following processes: 

1. Submittals, refer to Division 01 “Submittal Procedures”. 
2. Request for Information (RFI). 
3. Architect’s Supplemental Instruction (ASI), refer to Division 01 Section “Contract 

Modification Procedures”. 
4. Proposal Request (PR), refer to Division 01 Section “Contract Modification Procedures”. 
5. Change Order (CO), refer to Division 01 Section “Contract Modification Procedures”. 
6. Contractor Quotes, refer to Division 01 Section “Contract Modification Procedures”. 
7. Allowance Access Authorization (AAA), refer to Division 01 Section “Contract 

Modification Procedures 
8. Payment Applications, refer to Division 01 Section “Payment Procedures”. 
9. Inspection Reports. 

B. Contractor and other parties granted access by the Architect to Submittal Exchange shall follow 
instructions issued by the Architect during the preconstruction conference. 

1.7 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of 
the Contract Documents, Contractor shall prepare and submit an RFI in the form specified, via 
the electronic form procedures outlined. 

1. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of others. 

B. Content of the RFI:  Include a detailed description of item needing information or interpretation 
and the following: 

1. Project number. 

2. RFI number. 

3. Contract number and title. 

4. Name of Contractor. 



Tetra Tech PROJECT MANAGEMENT AND COORDINATION 
Architects & Engineers Project No. 17597-22002B 01 31 00 / Page 5 

5. Name of Contractor’s contact person. 

6. Email address of Contractor’s contact person. 

7. RFI subject. 

8. Question: Fully describe question or information requested. Include: 

a. Specification Section number and title and related paragraphs, as appropriate. 
b. Drawing number and detail references, as appropriate. 
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 (7) 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. 
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1.8 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. 

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. 
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c. Electronic form procedures (RFIs, ASIs, PRs). 
d. Submittal procedures. 
e. Subcontracts. 
f. Construction schedule. 
g. Temporary facilities and controls. 
h. Use of premises. 
i. Permits. 
j. Soil erosion and sediment control. 
k. Tree protection. 
l. Procedures for testing and inspecting. 
m. Roles and responsibilities of each party. 
n. Topsoil. 
o. Seeding/sodding. 
p. Planting. 
q. Concrete. 
r. Retaining walls. 
s. Planting islands. 
t. Staging removal. 

3. Report:  Construction Manager will prepare and distribute meeting report. 

C. 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.  

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, and Commissioning Authority 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. 
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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. 

D. 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. 

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. 
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7) Status of RFIs. 

8) Owner discussion items. 

9) Discussion items for the 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. 

E. Health and Safety Committee Meetings: Owner will conduct health and safety committee 
meetings as needed, in accordance with requirements of Regulations of the Commissioner of 
Education, Part 155 (8 NYCRR 155), Section 155.5(c)(2). 

1. Attendees: In addition to representatives of the Owner and Construction Manager, each 
contractor shall be represented at these meetings. All participants at the meeting shall be 
familiar with Project and authorized to conclude matters relating to the Work. 

2. Agenda: Discuss items of significance, including the following: 

a. Health and safety matters related to the construction project. 

3. Report: Owner will prepare and distribute meeting report to each party present and to 
parties requiring information. 

F. Project Closeout Conference:  Construction Manager will schedule and conduct a project 
closeout conference, at a time convenient to Owner, Construction Manager and Architect, but 
no later than 90 days prior to final scheduled date of Substantial Completion. 

1. Attendees:  Authorized representatives of Owner, 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. 
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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 “Project Summary – Project 
Schedule”. 

1. Format: Refer to accompanying “Format for Construction Schedule”. 

01 32 00 
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B. Preparation:  Indicate each significant construction activity separately, by Specification Section, 
coordinated with the schedule of values. Provide line item(s) for each Specification Section.   

C. Schedule Updating:  At monthly intervals, update schedule to reflect actual construction 
progress and activities.   

D. Distribution:  Distribute copies of approved schedule to Architect, Construction Manager, 
Owner, separate contractors, testing and inspecting agencies, and other parties with a need-to-
know schedule responsibility. 

1. When revisions are made, distribute updated schedules to the same parties.   

1.7 REPORTS 

A. Site Condition Reports:  Immediately on discovery of a difference between site conditions and 
the Contract Documents, prepare and submit a detailed report.    Include a detailed description 
of the differing conditions, together with recommendations for changing the Contract 
Documents. 

B. Special Reports:  When an event of an unusual and significant nature occurs at Project site, 
whether or not related directly to the Work, prepare and submit a special report.  List chain of 
events, persons participating, response by Contractor's personnel, evaluation of results or 
effects, and similar pertinent information.   

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used)  

Attachment: Format for Construction Schedule 

END OF SECTION 01 32 00 
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SECTION 01 32 00 - PROJECT SCHEDULE - Attachment #1 
  
 FORMAT FOR  

CONSTRUCTION SCHEDULE  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Format 
 

 
 

Provide separate bar for each item in sequential order from beginning of Project to completion with the 
following information included for each item: 

 
Related Technical Specification number. 
Distinct graphic delineation, indicating area of building where schedule item in located. 
Shop drawing submittal date and required acceptance date. 
Product procurement date and anticipated delivery date. 
Projected start and completion dates for each item. 
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SECTION 01 32 00 - PROJECT SCHEDULE - Attachment #1 
   
 FORMAT FOR  

CONSTRUCTION SCHEDULE  
 

 
 
 
 

 
 
 

Sample 
 
 
 
 

Provide separate bar for each item in sequential order from beginning of Project to completion with the 
following information included for each item: 

 
Related Technical Specification number. 
Distinct graphic delineation, indicating area of building where schedule item in located. 
Shop drawing submittal date and required acceptance date. 
Product procurement date and anticipated delivery date. 
Projected start and completion dates for each item. 
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SECTION 01 33 00 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for the administrative and procedural requirements for submitting 
Shop Drawings, Product Data, Samples, and other submittals. 

1. Process designated submittals for the Project electronically through designated Electronic 
Submittal System.  PDF files must be opened, viewed, modified and printed using Adobe 
Acrobat PDF software to view reviewer comments/stamps. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's and Construction Manager’s responsive action.  Action submittals are those 
submittals indicated in individual Specification Sections as "action submittals." 

B. As-Specified Products: Products to be incorporated into Project as specified by manufacturer 
name and product designation and including all options in Part 2 of technical specifications, 
intended to be installed as specified in Part 3 of technical specifications, and from a product 
category specifically identified as eligible to be considered as an “as-specified product” in the 
Action Submittals Article in Part 1 of technical specifications. 

C. Informational Submittals:  Written and graphic information and physical samples that do not 
require Architect's and Construction Manager’s responsive action.  Submittals may be rejected 
for not complying with requirements.  Informational submittals are those submittals indicated in 
individual Specification Sections as "informational submittals." 

D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems 
used for representing documents in a device-independent and display resolution-independent 
fixed-layout document format. 

E. Electronic Submittal System: A method to transmit certain electronic submittals between the 
Contractor, Construction Manager, Architect, and Owner, using Submittal Exchange website 
service. 

1. For consistency, the standard file format will be PDF. Convert paper originals and other 
file formats to PDF prior to submission. 

2. In the event of system malfunction, process submittals in accordance with the Architect’s 
instructions, until the system malfunction has been corrected. 

01 33 00 
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3. For this Project, process the following submittal types through the designated electronic 
submittal system: 

a. Product Data. 
b. Sustainable Design Submittals. 
c. Shop Drawings. 
d. Product Schedules. 
e. Qualification Data. 
f. Certificates (Welding, Installer, Manufacturer, Product, and Material, as 

applicable). 
g. Test Reports (Material, Product, Preconstruction, Compatibility, and Field, as 

applicable). 
h. Research Reports. 
i. Warranty (sample). 
j. Design Data, including calculations. 
k. Coordination Drawings. 

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. 

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. 
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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." 

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. 

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. 
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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. 

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: 
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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 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. 

1.13 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: 
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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. 

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) 

END OF SECTION 01 33 00 
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CONTRACTOR:   SUBMITTAL DATE          /          /  

     
 
ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 
 Architect’s  
 Project No.: 17597-22002 
   
 Proj. Name: Reconstruction to Plattekill ES 
 
 Location:  Wallkill, 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: 17597-22002 
 
 Project Title:  Reconstruction to Plattekill ES 
 
 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.: 17597-22002 
   
 Proj. Name: Reconstruction to Plattekill ES 
 
 Location:  Wallkill, 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 
 
 Architect’s  
 Project No.: 17597-22002 
   
 Proj. Name: Reconstruction Wallkill Central School District 
 
 Location:  Wallkill, 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.  

Quality Environmental Solutions & Technologies, Inc. 
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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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. 



 

Tetra Tech GOVERNMENTAL SAFETY REQUIREMENTS 
Architects & Engineers Project No. 17597-22002B 01 35 26 / Page 3 

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 disturbance of asbestos and asbestos-containing materials is 
not anticipated as part of this Project.  

a) 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. 

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”. 
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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. 

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. 
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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. 

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 inspecting 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 -control requirements for individual construction activities 
are specified in the Sections that specify those activities.  Requirements in those Sections 
may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -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. 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. 

B. 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.  Services do not include contract 
enforcement activities performed by Architect or Construction Manager. 

C. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 

D. 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, and similar operations. 

01 40 00 
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E. 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. 

1.4 CONFLICTING REQUIREMENTS 

A. Referenced Standards:  If compliance with two or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, comply 
with the most stringent requirement.  Refer conflicting requirements that are different, but 
apparently equal, to Architect for a decision before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
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. 

1.5 SUBMITTALS 

A. Informational Submittals:  

1. 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. 

2. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

a. Specification Section number and title. 
b. Entity responsible for performing tests and inspections. 
c. Description of test and inspection. 
d. Identification of applicable standards. 
e. Identification of test and inspection methods. 
f. Number of tests and inspections required. 
g. Time schedule or time span for tests and inspections. 

1.6 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, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
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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 

inspecting. 
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. Permits, Licenses, and Certificates:  For Owner's records, 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. 

1.7 QUALITY ASSURANCE 

A. General:  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. 

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, 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 legally qualified to 
practice in jurisdiction where Project is located 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 are similar in material, design, and 
extent to those indicated for this Project. 

F. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented according 
to ASTM E 329; and with additional qualifications specified in individual Sections; and, where 
required by authorities having jurisdiction, that is acceptable to authorities. 

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 
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G. Manufacturer's Technical Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to observe and inspect installation 
of manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 

H. Factory-Authorized Service Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation 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 in location and of size indicated or, if not indicated, as directed by 
Architect or Construction Manager. 

2. Notify Architect and Construction Manager seven days in advance of dates and times 
when mockups will be constructed. 

3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Architect's and Construction Manager'] approval of mockups before starting work, 

fabrication, or construction. 
5. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 
6. Demolish and remove mockups when directed unless otherwise indicated. 

1.8 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 inspecting 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 required to verify that 
the Work complies with requirements, whether specified or not. 

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. Where services are indicated as Contractor's responsibility, engage a qualified testing 
agency to perform these quality-control services. 

a. Contractor shall 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 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 inspecting 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. 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." 

D. 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. 

E. 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. 

F. Associated Services:  Cooperate with agencies 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 

inspecting.  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 inspecting equipment at Project 

site. 
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G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 
and -control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

H. 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. Distribution:  Distribute schedule to Owner, Architect,  Construction Manager, testing 
agencies, and each party involved in performance of portions of the Work where tests and 
inspections are required. 

1.9 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 Statement of Special Inspections attached to this Section, and as follows: 

1. Notifying Architect, Construction Manager, and Contractor promptly of irregularities and 
deficiencies observed in the Work during performance of its services. 

2. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect, through Construction Manager, with copy to Contractor and to 
authorities having jurisdiction. 

3. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies. 

4. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents. 

5. 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. 
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B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to test 
and inspection log for Architect's and Construction Manager’s, reference during normal 
working hours. 

3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
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. 

C. Repair 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: Wallkill CSD – 2022 Capital Project – Phase 2B 

Location: Wallkill, NY 

Owner: Wallkill Central School District 
 
This Statement of Special Inspections is submitted as a condition for permit issuance in accordance with 
the Special Inspection and Structural Testing requirements of the Building Code of New York State.  It 
includes a schedule of Special Inspection services applicable to this project. Refer to individual technical 
specification sections for additional testing requirements. 
 
This document includes the following parts: 
 
Qualifications of Inspectors and Testing Technicians 

Schedule of Special Inspection Services 
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Qualifications of Inspectors and Testing Technicians 
 
The qualifications of all personnel performing Special Inspection and testing activities are subject to the 
approval of the Building Official. The credentials of all Inspectors and testing technicians shall be 
provided if requested. 
 
Key for Minimum Qualifications of Inspection Agents: 
 
When the Registered Design Professional in Responsible Charge deems it appropriate that the individual 
performing a stipulated test or inspection have a specific certification or license as indicated below, such 
designation shall appear below the Qualifications on the Schedule. 

PE Structural Engineer – a licensed PE  specializing in the design of building structures  

PE/GE  Geotechnical Engineer – a licensed PE specializing in soil mechanics and foundations   
EIT Engineer-In-Training – a graduate engineer who has passed the Fundamentals of 

Engineering examination  

American Concrete Institute (ACI) Certification 

ACI-CFTT Concrete Field Testing Technician – Grade 1 
ACI-CCI Concrete Construction Inspector 
ACI-LTT Laboratory Testing Technician – Grade 1&2 
ACI-STT Strength Testing Technician  

American Welding Society (AWS) Certification 

AWS-CWI Certified Welding Inspector 
AWS/AISC-SSI Certified Structural Steel Inspector 
 
American Society of Non-Destructive Testing (ASNT) Certification 
ASNT  Non-Destructive Testing Technician – Level II or III.  

International Code Council (ICC) Certification 

ICC-SMSI Structural Masonry Special Inspector 
ICC-SWSI Structural Steel and Welding Special Inspector  
ICC-SFSI Spray-Applied Fireproofing Special Inspector 
ICC-PCSI Prestressed Concrete Special Inspector  
ICC-RCSI Reinforced Concrete Special Inspector  
 
National Institute for Certification in Engineering Technologies (NICET) 
NICET-CT Concrete Technician – Levels I, II, III & IV 
NICET-ST Soils Technician - Levels I, II, III & IV 
NICET-GET Geotechnical Engineering Technician - Levels I, II, III & IV 

Association of the Wall and Ceilings Industries International (AWCI) 

AWCI 12-B Standard Practice for the Testing and Inspection of Field Applied Thin-Film Intumescent 
Fire-Resistive Materials; an Annotated Guide. 
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Schedule of Special Inspection Services 
 

INSPECTION AND TESTING 
REQUIRED 

(Required if 
checked; Not 

Applicable if not 
checked) 

TECHNICAL 
SPECIFICATION 

SECTION (Refer to for 
additional information) 

C
O

N
T

IN
U

O
U

S
 

P
E

R
IO

D
IC

 

(“Continuous” & “Periodic” defined by the Code; refer to applicable 
Technical Specification Section for specific frequency requirements) 

Cast-in-Place Concrete (1705.3)     
1. Inspection of reinforcing steel and verify placement  03 30 53   
2. Inspection of reinforcing steel welding:     

 a. Verification of ASTM A706 material  03 30 53   

 b. Inspect single-pass fillet welds, maximum 5/16”   03 30 53   

 c. Inspect all other welds  03 30 53   
3. Inspection of anchors to be installed in concrete prior to and 

during placement 
 03 30 53   

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 53   

b.  Mechanical anchors and adhesive anchors not defined 
in 4a. 

 03 30 53   

5. Verify use of required design mix  03 30 53   
6. Sampling fresh concrete for fabricating specimens for 

strength testing, perform slump and air content tests, and 
measure temperature of concrete 

 03 30 53   

7. Inspection of concrete and shotcrete placement for proper 
application techniques 

 03 30 53   

8. Verify maintenance of specified curing temperature and 
techniques 

 03 30 53   

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 53   

10. Inspection of formwork for shape, location and dimensions 
of the concrete member being formed 

 03 30 53   

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 50 00   

2. Minimum inspections during welding per AISC 360  05 50 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 50 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 50 00   
b. Risk Category II structures  05 50 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 50 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 50 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 50 00   

   b. For pretension/slip-critical connections using calibrated 
wrench method or turn-of-nut method without 
matchmarking 

 05 50 00   

7. Minimum inspections after high-strength bolting per AISC 
360 

 05 50 00   

8. Inspection of fabricated and/or erected steel to verify 
compliance with the construction drawings. 

 05 50 00   

a. Details such as bracing and stiffeners  05 50 00   
b. Member locations  05 50 00   
c. Joint details  05 50 00   

9. Inspection during placement of anchor rods and other 
embedded items supporting structural steel for compliance with 
construction drawings. 

 05 50 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 
 03 30 00   

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. 

 03 30 00   

3. For concrete elements, perform tests and additional special 
inspections in accordance with Section 1705.3 

 03 30 00   

 
 
 
 
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  

 ??   
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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 

  

 
 
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 

 ??   
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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 

 

        

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 
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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. 

B. Related Requirements: 

1. Division 01 Section 01 10 00 Project Summary-Project Schedule" for responsibilities for 
temporary facilities and controls for the project. 

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 
5. Temporary fencing 

01 50 00 
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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, Owner, Architect, 
Construction Manager, 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, crane staging areas, vehicle circulation, and phased parking areas for construction 
personnel. 

B. Implementation and termination schedule: each prime contractor shall submit a schedule 
indicating their proposed implementation and termination schedule for each temporary utility 
they are responsible for.  This schedule shall be submitted along with the prime contractor’s 
construction schedule. 

C. Shoring and Bracing Plan: Submit shoring and bracing plan, designed, signed and sealed by the 
qualified professional engineer responsible for its preparation. 

D. Temporary Signage: Provide shop drawings indicating the size, type and proposed location of 
signs for Construction Manager’s review.  Temporary and permanent site signage is by the Site 
Work Contractor. 

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. 
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B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits. 

C. Accessible Temporary Egress: Comply with applicable provisions in the United States Access 
Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1. 

D. Regulations: The prime contractors shall comply with industry standards and applicable laws 
and regulations of authorities having jurisdiction. 

E. Standards:  The prime contractors shall comply with NFPA 241 “Standard for Safeguarding 
Construction, Alterations and Demolition Operations”, ANSI-A10 Series standards for “Safety 
Requirements for Construction and Demolition”, and NECA Electrical Design Library 
“Temporary Electrical Facilities”. 

1.  Electrical Service: Comply with NEMA, NECA and UL standards and regulations for 
temporary electric service.  Install service to comply with NFPA 70 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Chain-Link Fencing: Minimum 2-inch, 11 gauge, galvanized-steel, chain-link fabric fencing; 
minimum 6 feet high with galvanized-steel pipe posts embedded minimum of 24” in the ground; 
minimum 1-1/2-inch-ID line posts and 2-1/2-inch-ID corner and pull posts. 

B. Fencing Windscreen Privacy Screen: Polyester fabric scrim with grommets for attachment to 
chain link fence, sized to height of fence, in color selected by Architect from manufacturer's 
standard colors. 

C. Plastic Barrier Fencing: High-density polyethylene mesh, high-visibility orange; minimum 4 
feet high with minimum 6-foot-long wood stakes spaced a maximum of 8 feet on center, and 
with a continuous wood top stake; steel wire or nylon cable ties every 12 inches on center; with 
warning signs as indicated or required. 

D. Dust-Control Adhesive-Surface Walk-Off Mats: Provide mats minimum 36 by 60 inches. 

E. 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. Storage Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and 
equipment for construction operations. 

1. Store combustible materials apart from building. 
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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 temporary heating units that have been tested and labeled by UL, 
FM or other recognized trade association related to the type of fuel be consumed.  Use of 
permanent HVAC system is not permitted. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited. 

2. HVAC Units: Listed and labeled for type of fuel being consumed, by a qualified testing 
agency acceptable to authorities having jurisdiction and marked for intended location and 
application. 

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. 
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3.3 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to municipal system as directed by authorities having 
jurisdiction. 

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for 
construction. 

1. Connect to Owner's existing water service facilities. Clean and maintain water service 
facilities in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use. 

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. 
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F. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering 
occupied areas. 

1. Prior to commencing work, isolate the HVAC system in area where work is to be 
performed. 

a. Disconnect supply and return ductwork in work area from HVAC systems 
servicing occupied areas. 

b. Maintain negative air pressure within work area using HEPA-equipped air-
filtration units, starting with commencement of temporary partition construction, 
and continuing until removal of temporary partitions is complete. 

2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-
producing equipment. Isolate limited work within occupied areas using portable dust-
containment devices. 

3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-
equipped vacuum equipment. 

G. Electric Power Service: Electrical Contractor to 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. 
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2) Provide panelboards containing ground fault interrupter type circuit breakers 
meeting applicable NEC requirements with required number of poles. 

a) Basis-of-Design Product: Square D by Schneider Electric; QO120GFI 
for each branch circuit allowing maximum total load of 16 amps on 
each 20-amp branch circuit. 

3) Provide appropriately sized green grounding wiring complying with NEC 
requirements in feeder and branch circuits to provide grounding of all 120 
and 208 V outlets in approved manner. 

b. Three-Phase Wiring: Three-wire, 208 V feeders, with fused disconnect switches, 
allowing minimum 5 hp motor load at 208 V from each feeder, and providing four 
three-phase outlets on each floor near points of use. 

5. Extension Cords: Each contractor shall provide their own temporary 3-wire plug-in 
extensions with grounding features at both ends and other special equipment.  Welding 
equipment shall be run from generators. 

6. Temporary power shall be energized between 6:50am and 3:40pm daily. 

H. Lighting: Electrical Contractor to 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. 

2. Maintain OSHA standards for power and foot candle levels in all work areas requiring 
temporary lighting.   

3. Temporary lighting shall be energized daily between 6:50am and 3:50pm until permanent 
fixtures are installed and operational.  Temporary lighting system shall not be controlled 
by any single contractor. 

I. Internet Service: Provide temporary internet service in Construction Manager’s field office. 

J. Provide Contractor’s superintendent with cellular telephone for use during business hours. 

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: Site Work Contractor to construct and maintain temporary 
roads and paved areas adequate for construction operations. Locate temporary roads and paved 
areas as indicated on Drawings. 
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1. Provide dust-control treatment that is nonpolluting and non-tracking. 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, proof rolling, compacting, and testing. 

4. Delay installation of final course of permanent hot-mix asphalt pavement until 
immediately before Substantial Completion. Repair hot-mix asphalt base-course 
pavement before installation of final course according to Division 32 Section "Asphalt 
Paving." 

D. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

E. Parking: Site Work Contractor to provide temporary parking areas for all 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 
operation. 

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, wastepaper, 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. 
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3. Each prime contractor shall remove their own debris from the work area to a waste 
disposal container on a daily basis. 

4. Maintenance of a clean, safe work site shall be the responsibility of each prime 
contractor. 

5. Dumpsters are to be provided by all prime contractors for the performance of their work. 

6. All waste to be disposed of legally. 

H. Recycling Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  
Separate recyclable waste by type at Project site to the maximum extent practical. 

1. Provide appropriately marked containers or bins for controlling recyclable waste until 
they are removed from Project site.  Include list of acceptable and unacceptable materials 
at each container and bin. 

a. Inspect containers and bins for contamination and remove contaminated materials 
if found. 

2. Packaging: 

a. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in 
a dry location. 

b. Polystyrene Packaging:  Separate and bag materials. 
c. Pallets:  As much as possible, require deliveries using pallets to remove pallets 

from Project site. 

3. Remove recyclable waste off Owner's property and transport to recycling receiver or 
processor. 

I. Shoring and Bracing:  Provide and maintain shoring, bracing, and structural supports, designed 
by a qualified professional engineer, required to preserve stability and prevent movement, 
settlement, or collapse of new and existing construction and to prevent unexpected or 
uncontrolled movement or collapse of construction. 

J. Staging and Scaffolding: Provide facilities necessary for supporting materials and personnel in 
accordance with requirements of authorities having jurisdiction 

K. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

L. Temporary Elevator Use: Use of elevators is not permitted. 

M. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders 
are not adequate. 

N. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are 
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore 
stairs to condition existing before initial use. 
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1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 
and to maintain means of egress. If stairs become damaged, restore damaged areas so no 
evidence remains of correction work. 

O. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, 
provided stairs are protected and finishes restored to new condition at time of Substantial 
Completion. 

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

1. Where access to adjacent properties is required in order to affect protection of existing 
facilities, obtain written permission from adjacent property owner to access property for 
that purpose. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

C. 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. 

D. 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. 

E. Site Enclosure Fence: Before construction operations begin, Site Work Contractor to 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. 
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F. 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. 

G. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

H. Fall Protection: 

1. The Roofing Contractor shall provide temporary cable top and mid railings per OSHA 
regulations. 

2. All prime contractors shall provide OSHA approved fall protection for their workers as 
required. 

I. 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. 

J. 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. 

K. 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. 

L. 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. 
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3. Develop and supervise an overall fire-prevention and -protection program for personnel 
at Project site. Review needs with local fire department and establish procedures to be 
followed. Instruct personnel in methods and procedures. Post warnings and information. 

3.6 MOISTURE AND MOLD CONTROL 

A. Exposed Construction Period: Before installation of weather barriers, when materials are subject 
to wetting and exposure and to airborne mold spores, protect as follows: 

1. Protect porous materials from water damage. 
2. Protect stored and installed material from flowing or standing water. 
3. Keep porous and organic materials from coming into prolonged contact with concrete. 
4. Remove standing water from decks. 
5. Keep deck openings covered or dammed. 

B. Partially Enclosed Construction Period: After installation of weather barriers but before full 
enclosure and conditioning of building, when installed materials are still subject to infiltration 
of moisture and ambient mold spores, protect as follows: 

1. Do not load or install drywall or other porous materials or components, or items with 
high organic content, into partially enclosed building. 

2. Keep interior spaces reasonably clean and protected from water damage. 
3. Periodically collect and remove waste containing cellulose or other organic matter. 
4. Discard or replace water-damaged material. 
5. Do not install material that is wet. 
6. Discard and replace stored or installed material that begins to grow mold. 
7. Perform work in a sequence that allows wet materials adequate time to dry before 

enclosing the material in gypsum board or other interior finishes. 

C. Controlled Construction Period: After completing and sealing of the building enclosure but 
prior to the full operation of permanent HVAC systems, maintain as follows: 

1. Control moisture and humidity inside building by maintaining effective dry-in conditions. 
2. Comply with manufacturer's written instructions for temperature, relative humidity, and 

exposure to water limits. 

3.7 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

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. 
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2) Maintain relative humidity levels between 50 and 55 percent. 

2. Where temperature and humidity levels required for the proper installation and 
application of a product or system differ from those listed above, provide supplemental 
temporary services to maintain the required temperature and humidity levels. 

3. Use temporary duct systems, industrial fans, or other equipment to circulate tempered air 
to all areas of work. 

4. Maintain operation of temporary lighting in corridors, stairwells and similar locations on 
a 24-hour basis. 

C. Temporary Facility Changeover: Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor.  

2. 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 
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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 as applicable 
certifying that location and elevation of improvements comply with requirements. 

B. Certified Surveys:  Submit two copies signed by land surveyor. 

01 73 00 



EXECUTION  Tetra Tech 
01 73 00 / Page 2 Project No. 17597-22002B Architects & Engineers 

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 foundation walls, major site improvements, and other work 
requiring field-engineering services, prepare a certified survey showing dimensions, locations, 
angles, and elevations of construction and sitework. 

3.5 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 

unoccupied spaces, unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to be 
factory prepared and field installed.  Check Shop Drawings of other work to confirm that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements. 
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G. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size 
and number to securely anchor each component in place, accurately located and aligned with 
other portions of the Work.  Where size and type of attachments are not indicated, verify size 
and type required for load conditions. 

1. Mounting Heights:  Where mounting heights are not indicated, mount components at 
heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 
such items to Project site in time for installation. 

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints. 

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.6 CUTTING AND PATCHING 

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  
Proceed with cutting and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during installation or cutting and patching operations, by methods and with materials so as not 
to void existing warranties. 

C. Temporary Support:  Provide temporary support of work to be cut. 

D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

E. Adjacent Occupied Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. 

F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to prevent interruption to occupied areas. 

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.   
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1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 
diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Sections where 
required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 
removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other work.  Patch with durable seams that are as invisible as 
practicable.  Provide materials and comply with installation requirements specified in other 
Sections, where applicable. 

1. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize evidence 
of patching and refinishing. 

2. Floors and Walls:  Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an even 
surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

a. Where patching occurs in a painted surface, prepare substrate and apply primer and 
intermediate paint coats appropriate for substrate over the patch, and apply final 
paint coat over entire unbroken surface containing the patch.  Provide additional 
coats until patch blends with adjacent surfaces. 

3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 
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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. 

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 paper copies as listed below. 
2. Two digital media copies, PDF format on thumb drive. 

B. Prior to submission of paper copies and thumb drives as listed above, submit electronic files in 
PDF format for review and approval.   

1.4 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

A. Manuals, Paper Copy:  Submit manuals in the form of hard-copy, bound and labeled volumes. 

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear 
plastic sleeve on spine to hold label describing contents. 

a. If two or more binders are necessary to accommodate data of a system, organize 
data in each binder into groupings by subsystem and related components.  Cross-
reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  
Mark each tab to indicate contents.  Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

01 78 23 
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3. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

4. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, 
insert typewritten pages indicating drawing titles, descriptions of contents, and drawing 
locations. 

B. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name 
document files to correspond to system, subsystem, and equipment names used in manual 
directory and table of contents. Group documents for each system and subsystem into 
individual composite bookmarked files, then create composite manual, so that resulting 
bookmarks reflect the system, subsystem, and equipment names in a readily navigated 
file tree. Configure electronic manual to display bookmark panel on opening file. 

1.5 REQUIREMENTS FOR OPERATION AND MAINTENANCE MANUALS 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system.  
Each manual shall contain the following materials, in the order listed: 

1. Title Page:  Include the following information: 

a. Subject matter included in manual. 
b. Name and address of Project. 
c. Date of submittal. 
d. Name and contact information for Contractor. 

2. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual. 

a. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in 
each volume of the set. 

3. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 
for subsystems, equipment, and components of one system into a single binder. 
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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 
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Instruction in operation and maintenance of systems, subsystems, and equipment. 
3. Demonstration and training video recordings. 

1.3 CLOSEOUT SUBMITTALS 

A. Attendance Record:  For each demonstration and training session, submit list of participants, 
subjects covered, and length of instruction time. 

B. Demonstration and Training Video Recordings:  Submit two copies of each demonstration and 
training session. 

1. Identification:  On each copy, provide an applied label with the following information: 

a. Name of Project. 
b. Name of Architect. 
c. Name of Construction Manager. 
d. Name of Contractor. 
e. Name of service representative providing training. 
f. Name of instructor. 
g. Date of video recording. 

1.4 QUALITY ASSURANCE 

A. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Division 01 Section "Quality Requirements," experienced in operation and 
maintenance procedures and training. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

01 79 00 
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1.6 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training for each 
system and for equipment not part of a system, as required by individual Specification Sections. 
Include instruction for the following as applicable to the system, equipment, or component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following: 

a. System, subsystem, and equipment descriptions. 
b. Operating standards. 

2. Documentation:  Review the following items in detail: 

a. Manuals. 
b. Warranties and bonds. 

3. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Routine and normal operating instructions. 
c. Regulation and control procedures. 
d. Safety procedures. 
e. Normal shutdown instructions. 
f. Operating procedures for emergencies. 
g. Seasonal and weekend operating instructions. 
h. Special operating instructions and procedures. 

4. Adjustments:  Include the following: 

a. Noise and vibration adjustments. 
b. Economy and efficiency adjustments. 

5. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

6. Maintenance:  Include the following: 

a. Types of cleaning agents to be used and methods of cleaning. 
b. Procedures for routine cleaning 
c. Procedures for preventive maintenance. 
d. Procedures for routine maintenance. 

7. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
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1.7 INSTRUCTION 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. 

B. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires 
seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner, through Construction Manager, with at least seven days' 
advance notice. 

1.8 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. Digital Video Recordings: Provide high-resolution, digital video in MPEG format, produced by 
a digital camera with minimum sensor resolution of 12 megapixels and capable of recording in 
full HD mode. 

1. Submit video recordings on a 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 



Tetra Tech SELECTIVE DEMOLITION 

Architects & Engineers Project No. 17597-22002B 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. Predemolition Photographs or Video: Show existing conditions, including finish surfaces, that 
might be misconstrued as damage caused by demolition operations. Submit photos or video 
recordings on thumb drive before Work begins. Include copy of key plan indicating each 
photograph’s or video’s location and direction. 

1. Submit digital media as originally recorded in the digital camera, without alteration, 
manipulation, editing, or modification. 

2. Photographs: Provide high-resolution color images in JPG format, produced by a digital 
camera with minimum sensor size of 12 megapixels.  

a. Name each image with date photograph was taken, location, and unique sequential 
number keyed to accompanying key plan in file name.  

3. Video: Provide high-resolution, digital video in MPEG format, produced by a digital 
camera with minimum sensor resolution of 12 megapixels.  

a. Name each video recording with date video recording was recorded, location, and 
unique sequential number keyed to accompanying key plan in file name. 

b. Begin narration of each video recording with Contractor's name, videographer's 
name, and location in Project. 

1) Describe scenes on video recording by audio narration. 
2) Confirm date and time at beginning and end of recording. 

1.8 CLOSEOUT SUBMITTALS 

A. Warranties: Documentation indicating that existing warranties are still in effect after completion 
of selective demolition. 

1.9 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. 
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C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 

1. If suspected hazardous materials are encountered, do not disturb; immediately notify 
Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract. 

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. Verify any existing 
warranties with owner prior to start of work. 

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying 
that existing system has been inspected and warranty remains in effect. Submit documentation 
at Project closeout. 

1.11 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. 
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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. 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. 

E. Beginning selective demolition constitutes Contractor’s acceptance of conditions. 

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. 
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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. 

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. 
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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. 

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. 
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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 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. 

3.6 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 03 30 53 - MISCELLANEOUS 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 reinforcement, concrete materials, mixture 
design, accessories, placement procedures, and finishes. 

1.3 SUBMITTALS 

A. Action Submittals: 

1. Product Data:  For each type of product indicated. 

a. Fibrous reinforcement. 
b. Slab control joint sealer. 
c. Penetrating silane sealer. 
d. Grout. 
e. Chemical anchor adhesives. 
f. Curing compound. 
g. Corrective mortar (industry name is Repair mortar). 
h. Thin coat patching mortar. 
i. Corrective overlayment (industry name is Repair Overlayment). 

2. Design Mixtures:  For each concrete mixture. 

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. 

B. Informational Submittals: 

1. Material Certificates:  For each type of the following, signed by manufacturers: 

a. Reinforcing bars. 
b. Epoxy-coated reinforcing bars. 
c. Welded wire fabric. 

03 30 53 
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d. Joint dowel bars. 
e. Cementitious materials. 

 
2. Material Test Reports:  For the following, from a qualified testing agency, indicating 

compliance with requirements: 

a. Aggregates. 

3. Proposed curing method for all concrete elements. 

1.4 QUALITY ASSURANCE 

A. Ready-Mix-Concrete 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. Comply with the following sections of ACI 301, unless modified by requirements in the 
Contract Documents: 

1. "General Requirements." 
2. "Formwork and Formwork Accessories." 
3. "Reinforcement and Reinforcement Supports." 
4. "Concrete Mixtures." 
5. "Handling, Placing, and Constructing." 

C. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and 
Materials." 

PART 2 - PRODUCTS 

2.1 FORMWORK 

A. Furnish formwork and formwork accessories according to ACI 301. 

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 Fabric:  ASTM A 185/A 185M, fabricated from as-drawn steel wire 
into flat sheets. 
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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 Corrective Coating (Industry name is Epoxy Repair Coating):  Liquid, two-part, epoxy 
corrective coating; compatible with epoxy coating on reinforcement and complying with ASTM 
A 775/A 775M. 

C. 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 concrete surfaces exposed to view where legs of wire bar supports contact forms, use 

CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 
3. 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. 

a. Fly Ash:  ASTM C 618, Class C or F. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates: 

1. ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a 
single source. 

2. ASTM C 33, Class 4S coarse aggregate or better, graded, for exterior concrete.  Provide 
aggregates from a single source. 

3. Maximum Coarse-Aggregate Size: 
 

a. Slabs on Grade:  1-1/2 inchesnominal. 
b. All other concrete:  1 inchnominal. 
 

4. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 
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D. 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. 

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 calcium 
chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. Mid-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type A or Type F. 

Water content reduction to be greater than 7%. 
5. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
6. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type 

G. 
7. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.6 RELATED MATERIALS 

A. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or 
self-expanding cork. 

B. Bond breakers: Waterborne, VOC compliant form release agent. 

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. BASF Construction Chemicals; Enviroseal 40. 
b. Chem Masters; Aquanil Plus 40. 
c. Dayton Superior Corporation; Weather Worker 40% J29WB. 

D. 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. 

E. 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. 
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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. DeWalt; AC200+. 
b. Hilti, Inc.; HIT-HY 200R; HIT-HY 200A; HIT-ICE. 
c. ITW Redhead; A7+. 

2.7 CURING MATERIALS 

A. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet.  

B. Absorptive Cover:  AASHTO M 182, Class 3, burlap cloth or cotton mats. 
C. Water:  Potable. 
D. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1-D, Class B, 

dissipating, with fugitive dye. 

2.8 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. 

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 5,000 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

2.9 CONCRETE MIXTURES 

A. Comply with ACI 301requirements for concrete mixtures. 
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B. 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. 

C. Exterior Concrete: For concrete elements at the exterior of the building, including but not 
limited to slabs (concrete walks), curbs and architectural concrete elements, proportion normal-
weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4,500 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. Applies to all slabs on grade. 

5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal 
maximum aggregate size. Applies to all exterior concrete other than slabs on grade. 

D. All Other Concrete:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4,000 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. 

2.10 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 above 90 deg F, reduce mixing and delivery time to 60 minutes. 
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B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not 
more than 5 minutes after ingredients are in mixer, before any part of batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mix type, mix time, quantity, and amount of water 
added.  Record approximate location of final deposit in structure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade conditions are satisfactory prior to forming or pouring concrete. Owner’s 
Testing Agency shall inspect slab and footing subgrade prior to placing concrete. 

B. Verify that reinforcing is properly in place prior to pouring concrete. 
C. Verify that formwork is complete and properly secured prior to placing concrete. 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 
E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 FORMWORK 

A. Design, construct, erect, brace, and maintain formwork according to ACI 301. 

3.3 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work 
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 STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
reinforcement. 

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. 
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3.5 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Locate and install so strength and appearance of concrete are not impaired, 
at locations indicated or as approved by Architect. 

C. Control Joints in Slabs-on-Grade:  Form weakened-plane control joints, sectioning concrete into 
areas as indicated.  Construct control joints for a depth equal to at least one-fourth of concrete 
thickness, as follows: 

1. Sawed Joints:  Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades.  Cut 1/8-inch-wide joints into concrete when cutting action 
will not tear, abrade, or otherwise damage surface and before concrete develops random 
contraction cracks. Space joints as shown on Drawings or, if not shown, at 12 feet 
average spacing and not exceeding 15 feet.  Locate joints to align with existing joints 
where possible. 

D. Isolation Joints:  Install joint-filler strips at junctions with slabs-on-grade and vertical surfaces, 
such as column pedestals, foundation walls, grade beams, and other locations, as indicated. 

1. Extend joint fillers full width and depth of joint, terminating flush with finished concrete 
surface, unless otherwise indicated. 

3.6 CONCRETE PLACEMENT 

A. Comply with ACI 301 for placing concrete. 

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. Consolidate concrete with mechanical vibrating equipment. 

D. 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. 
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3. Minimum Compressive Strength:  4,000 psi at 28 days. 

4. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base, and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices.  Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

7. Cast anchor-bolt insert into bases.  Install anchor bolts to elevations required for proper 
attachment to supported equipment. 

3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defective areas corrected and patched.  Remove fins and other projections exceeding 1/2 
inch. 

1. Apply to concrete surfaces not exposed to public view. 
2. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 

covered with a coating or covering material applied directly to concrete. 

B. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.8 FINISHING UNFORMED SURFACES 

A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing operations for 
concrete surfaces.  Do not wet concrete surfaces. 

B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats or 
darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater 
appears on surface. 

1. Do not further disturb surfaces before starting finishing operations. 

C. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second troweling, 
to surfaces indicated and to surfaces where ceramic or quarry tile is to be installed by either 
thickset or thin-set methods.  Immediately after second troweling, and when concrete is still 
plastic, slightly scarify surface with a fine broom. 

D. Nonslip Broom Finish:  Apply a nonslip broom finish to surfaces indicated and to exterior 
concrete walks, slabs, platforms, steps, and ramps.  Immediately after float finishing, slightly 
roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic 
route. 
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E. Exterior Concrete Walks and Slabs: Apply penetrating, silane sealer per manufacturer’s 
instructions. 

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. 

B. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

C. Curing Methods:  Cure formed and unformed concrete for at least seven days by one or a 
combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 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.  

3. 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. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

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. Deep Foundations (such as pole bases, etc): verify placement locations and plumbness, 
confirm diameters, lengths, embedment into bedrock, and adequate end bearing capacity. 
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D. Tests:  Perform according to ACI 301. Include Unit Weight: ASTM C 138, fresh unit weight 
of concrete. Two tests per truck load; one at beginning of pour and near end of pour. 

1. Testing Frequency:  One composite sample shall be obtained for each 100 cu. yd. or 
fraction thereof of each concrete mix placed each day. 

2. Include corresponding concrete mix batch tickets with each test report. 
3. Indicate amount of water added to batch at Project site. 

3.11 CORRECTIVE WORK 

A. Remove and replace concrete that does not comply with requirements in this Section. 

END OF SECTION 03 30 53 



Tetra Tech PENETRATION FIRESTOPPING 
Architects & Engineers Project No. 17597-22002B 07 84 13 / Page 1 

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. 

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. 

B. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 

C. Product Schedule: For each penetration firestopping system. Include type of penetration, 
illustration of firestopping system, and design designation of qualified testing and inspecting 
agency. 

1.5 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. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less 
than 25 and 450, respectively, per ASTM E84. 

1. Verify sealant has a VOC content of 250 g/L or less. 

D. Accessories: Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required. Use only those components specified by 
penetration firestopping system manufacturer and approved by qualified testing and inspecting 
agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 
2. Substrate primers. 
3. Collars. 
4. Steel sleeves. 

2.4 FILL MATERIALS 

A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete 
floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one 
end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 

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. 
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G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 
fillers and lightweight aggregate formulated for mixing with water at Project site to form a 
nonshrinking, homogeneous mortar. 

H. Pillows/Bags: Compressible, removable, and reusable intumescent pillows encased in fire-
retardant polyester or glass-fiber cloth. Where exposed, cover openings with steel-reinforcing 
wire mesh to protect pillows/bags from being easily removed. 

I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants. 

K. Fire-Rated Cable Sleeve Kits: Complete kits designed for new or existing cable penetrations 
through walls to accept standard accessories. 

L. Thermal Wrap: Flexible protective wrap tested and listed for up to 2-hour fire ratings in 
accordance with ASTM E814/UL 1479 for membrane penetrations or ASTM E1725/UL 1724 
for thermal barrier and circuit integrity protection. 

M. Fire-Rated Cable Pathways: Single or gangable device modules composed of a steel raceway 
with integral intumescent material and requiring no additional action in the form of plugs, 
twisting closure, putty, pillows, sealant, or otherwise to achieve fire and air-leakage ratings. 

N. Retrofit Device for Cable Bundles: Factory-made, intumescent, collar-like device for 
firestopping existing over-filled cable sleeves and capable of being installed around projecting 
sleeves and cable bundles. 

O. Wall-Opening Protective Materials: Intumescent, non-curing putty pads or self-adhesive inserts 
for protection of electrical switch and receptacle boxes. 

P. Firestop Plugs: Flexible, re-enterable, intumescent, foam-rubber plug for use in blank round 
openings and cable sleeves. 

Q. 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. 

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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings 
immediately to comply with manufacturer's written instructions and with the following 
requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 
that could interfere with adhesion of penetration firestopping materials. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 
of developing optimum bond with penetration firestopping materials. Remove loose 
particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 
recommended products and methods. Confine primers to areas of bond; do not allow spillage 
and migration onto exposed surfaces. 

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. 
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2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with 
the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 
not less than 3 inches high and with minimum 0.375-inch strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of 
wall and at intervals not exceeding 30 feet. 

B. Penetration Identification: Identify each penetration firestopping system with legible metal or 
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of 
penetration firestopping system edge so labels are visible to anyone seeking to remove 
penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 
with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 
Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

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. 
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3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 
cleaning materials that are approved in writing by penetration firestopping system 
manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
penetration firestopping systems are without damage or deterioration at time of Substantial 
Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 
and remove damaged or deteriorated penetration firestopping material and install new materials 
to produce systems complying with specified requirements. 

3.7 PENETRATION FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to UL system numbers in its online 
directory "Product iQ” under product Category XHEZ. 

B. For each location where a penetration occurs, provide a firestopping system selected from the 
wall system below that complies with this Section and is suitable for the penetration conditions 
indicated for the Project. 
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

NO PENETRATING 

ITEMS 

C-AJ-0001-0999, 

C-BJ-0001-0999, 

or 

W-J-0001-0999 

  W-L-000-1-0999   

METALLIC PIPE, 

CONDUIT, OR 

TUBING 

C-AJ-1001-1999, 

C-BJ-1001-1999, 

or 

W-J-1001-1999 

C-BK-1001-1999 

or 

W-K-1001-1999 

W-L-1001-1999 W-N-1001-1999 

NONMETALLIC 

PIPE, CONDUIT, 

OR TUBING 

C-AJ-2001-2999, 

C-BJ-2001-2999, 

or 

W-J-2001-2999 

C-BK-2001-2999 

or 

W-K-2001-2999 

W-L-2001-2999 W-N-2001-2999 

ELECTRICAL 

CABLES 

C-AJ-3001-3999, 

C-BJ-3001-3999, 

or 

W-J-3001-3999 

C-BK-3001-3999 

or 

WK-3001-3999 

W-L-3001-3999   

CABLE TRAYS 

WITH ELECTRICAL 

CABLES 

C-AJ-4001-4999, 

C-BJ-4001-4999, 

or 

W-J-4001-4999 

W-K-4001-4999 W-L-4001-4999   
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

INSULATED PIPES 

C-AJ-5001-5999, 

C-BJ-5001-5999, 

or 

W-J-5001-5999 

C-BK-5001-5999 W-L-5001-5999 W-N-5001-5999 

MISCELLANEOUS 

ELECTRICAL 

PENETRANTS 

C-AJ-6001-6999, 

C-BJ-6001-6999, 

or 

W-BJ-6001-6999 

  W-L-6001-6999   

MISCELLANEOUS 

MECHANICAL 

PENETRANTS 

C-AJ-7001-7999, 

C-BJ-7001-7999, 

or 

W-J-7001-7999 

  W-L-7001-7999 W-N-7001-7999 

GROUPINGS OF 

PENETRATIONS 

C-AJ-8001-8999, 

C-BJ-8001-8999, 

or 

W-J-8001-8999 

  W-L-8001-8999   

END OF SECTION 07 84 13 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

1. Cylindrical sealant backings. 
2. Bond-breaker tape. 
3. Primers. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Silicone joint sealants. 

C. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 

D. Samples: Manufacturer's color charts showing the full range of colors available for each product 
exposed to view. 

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. 

07 92 00 
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1.5 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content: Sealants and sealant primers shall comply with the following: 

1. Architectural sealants shall have a VOC content of 250 g/L or less. 
2. Sealants and sealant primers for nonporous surfaces shall have a VOC content of 250 g/L 

or less. 
3. Sealants and sealant primers for porous substrates shall have a VOC content of 775 g/L 

or less.  

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
Multiple colors may be selected. 

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. 
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2. Joint-Sealant Application:  Joints in vertical surfaces. 

a. Joint Locations: 

1) Penetrations in exterior walls and interior wall penetrations not requiring 
penetration firestopping. 

2.3 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. 

2.4 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 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. 

3.5 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 22 05 00 - COMMON WORK RESULTS FOR PLUMBING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Definitions, references, and abbreviations. 
2. General regulatory requirements. 
3. General requirements regarding site/field conditions including existing conditions and field 

measurements. 
4. Sequencing and scheduling including coordination. 
5. Definition of design equipment and procedures for consideration of specified equivalents, 

proposed equivalents, or substitutions. 
6. Transition fittings. 
7. Plumbing demolition. 
8. Equipment installation requirements common to equipment sections. 
9. Supports and anchorages. 

1.3 DEFINITIONS 

A. Existing Piping to Remain: Existing piping that is not to be removed and that is not otherwise 
indicated to be removed, removed and salvaged, or removed and reinstalled. 

B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 
crawlspaces, and tunnels. 

C. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

D. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

E. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in chases. 

F. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 

22 05 00 
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1.4 SYSTEM DESCRIPTION 

A. Provide complete systems, properly connected, tested, balanced, adjusted, and ready for 
operation, including all necessary and required controls, safeties, details and accessories, 
including (but not limited to):  

1. Site water and sanitary sewer utilities. 
2. Water distribution systems. 
3. Domestic water wells. 
4. Electrical control wiring to equipment furnished in this Contract. 
5. Electrical power wiring to equipment furnished in this Contract. 
6. Miscellaneous items. 

1.5 COORDINATION PROCEDURES 

A. Coordinate construction operations and construction schedule of plumbing work in accordance 
with Section 01 31 00 “Project Management and Coordination” and as modified below. 

1. Pre-Installation Conference:   

a. Attend pre-installation conference.  Arrange for all subcontractors to be in 
attendance. 

2. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 
of construction, to allow for plumbing installations. 

3. Coordinate Plumbing Work with HVAC systems, lighting fixtures, ceiling mounted 
devices, ceiling heights, materials, structural work, maintenance clearances, and electric 
code clearance and building systems. 

4. Notify Owner's Project Representative and Architect in case of unresolved interferences 
prior to installation of Plumbing Work. 

5. Adjust exact size, location and offsets of pipes to achieve reasonable appearance objectives 
in open areas without ceilings without increase in Contract Sum. 

1.6 SUBMITTALS, GENERAL 

A. Comply with requirements of SECTION 01 33 00 “Submittal Procedures” for each individual 
Section and as modified below. 

B. Submit all action submittals required by individual Section concurrently. 

1. As-Specified Products: If product to be incorporated into Project is as specified by name 
and product designation in Part 2 of product specification, and will be installed as specified 
in Part 3, and only where allowed as such in submittal portion of product specification, 
then submit “As-Specified Verification Form” (attached to SECTION 01 33 00 
“Submittal Procedures”) in lieu of “Product Data” identified in the Action Submittal. 
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2. Do not use “As Specified Verification Form” unless specifically indicated in detailed 
product specification. 

3. Equivalent Products or Substitutions: If product to be incorporated into Project is not 
specified by name and product designation in Part 2 below, comply with all Product Data 
requirements specified. 

1.7 INFORMATIONAL SUBMITTALS 

A. Contract Closeout Submittals:  Comply with requirements of Section 01 77 00 “Closeout 
Procedures”. 

1.8 QUALITY ASSURANCE. 

A. Provide installation, testing and materials in accordance with Federal, State and Local Building, 
Health, Plumbing and Electrical Codes, Laws, Ordinances, and Regulations that apply to 
Plumbing Work.  

1. Comply with applicable requirements of following documents:  

a. New York State Uniform Fire Prevention and Building Code. 
b. 2020 Building Code of New York State. 
c. 2020 Fire Code of New York State. 
d. 2020 Plumbing Code of New York State. 
e. 2020 Mechanical Code of New York State. 
f. 2020 Fuel Gas Code of New York State. 
g. 2020 Energy Conservation Construction Code of New York State. 
h. New York State Education Department Manual of Planning Standards. 
i. In event of a conflict between the Codes identified above and Contract Documents, 

comply with more stringent requirement. 

2. Obtain and pay for necessary inspections, certificates, and permits from applicable 
agencies.  Perform required tests in accordance with regulation of agency having 
jurisdiction.  Submit certificates of approval prior to the date of Substantial Completion as 
defined in Section 01 77 00 “Closeout Procedures”.  

B. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics 
may be furnished provided such proposed equipment is submitted to the Architect and approved 
in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately 
modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with 
requirements. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 
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B. Packing and Shipping:  Ship materials in manufacturer’s containers, fully identified with 
manufacture’s name, trade name, type, class, style, model, grade, size and color.  

C. Storage and Protection: 

1. Store materials, equipment, fixtures, pipe, fittings, and attachments, under cover, off 
ground in original containers as applicable, and protect from physical and weather damage 
while in storage and during construction. 

2. Furnish extra materials identified in technical sections, in original manufacturers’ 
containers and packaging, to Owner at location identified during prebid conference. Obtain 
receipt from Owner upon delivery of extra materials and send copy of receipt to Architect. 

3. Replace or repair damaged, rusted, corroded or otherwise unusable materials physically 
damaged or weather damaged equipment as determined by Architect, at no change in 
Contract Sum. 

4. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.10 PROJECT/SITE CONDITIONs 

A. Existing Conditions: 

1. Reuse equipment only as indicated on Drawings. 

2. All usable material and equipment not being reused is to be offered to the Owner.  If 
accepted by Owner the Contractor shall deliver to a location on District grounds designated 
by the Owner. 

3. All other material and equipment to be removed, shall be removed from the site and legally 
disposed of by the Contractor. 

B. Rodent Proofing: 

1. Openings for Pipes: In or on structures where openings have been made in walls, floors or 
ceilings for the passage of pipes, such openings shall be closed and protected by the 
installation of approved metal collars that are securely fastened to the adjoining structure. 
Refer to Section 22 05 17 “Sleeves and Sleeve Seals for Plumbing piping” for additional 
requirements. 

C. Protection of Plumbing Systems: 

1. Corrosion: Provide corrosion protection for pipes passing through concrete or cinder walls 
and floors or buried in corrosive soil conditions.  

a. Provide oversized sleeves or core drilled holes to eliminate rubbing on above grade 
piping installations. Refer to Section 22 05 17 “Sleeves and Sleeve Seals for 
Plumbing Piping” for pipe sleeve and core drilling requirements. 

b. Refer to individual Division 22 piping Sections for corrosion protection on buried 
piping installations in corrosive soil conditions. 
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2. Stress and Strain: Install plumbing systems in a manner that prevents stresses and strains 
that exceed the structural strength of the pipe. Install piping systems to accommodate 
expansion, contraction and structural settlement.   

3. Freezing: Do not install water, soil, waste or storm piping outside of a building, in attics or 
crawlspaces, conceal in outside walls or in any other place subjected to freezing 
temperatures without providing measures to keep the contents of the piping system from 
freezing. 

D. Field Measurements:  

1. Layout of equipment, piping, and similar components in Drawings is diagrammatic.  
Review Drawings to identify interference with other construction and verify dimensions at 
Site prior to beginning installation.   

a. Obtain exact location of all items and openings and confirm all existing conditions 
in field.   

b. Obtain exact location and roughing requirements for all equipment furnished by 
others, but installed by this Contractor before roughing. Owner reserves right to 
make reasonable changes prior to "roughing-in" without increase in Contract Sum.   

2. Report any conflicts to Architect in writing before beginning installation. 

3. Provide fittings, horizontal and vertical offsets, elevation changes, etc. required to install 
Plumbing Work. Do not infer that Drawings show level of detail indicating every offset, 
elbow, union, fitting, elevation changes, or other aspect required for complete installation.  

4. Install Plumbing Work with proper provisions for removal and/or access to valves, traps, 
cleanouts, etc. 

1.11 SEQUENCING AND SCHEDULING 

A. Perform Plumbing Work in cooperation with Owner, Architect, Construction Manager, and all 
Contractors on this Project, and other separate Contractors at the Site.   

1. Coordinate Plumbing Work with construction schedule requirements in Division 01 
2. Coordinate all submittals with the construction schedule and with requirements and 

schedules contained in Section 01 33 00 “Submittals Procedures.”  
3. Immediately report any delays in receipt of materials required for Plumbing Work 

including circumstances causing delays. 

B. Refer to Division 01 for cooperation between Contractors.  Prior to start of construction: 

1. Obtain from Contract Drawings or Architect, exact location of items and openings in 
construction. Conform to existing conditions in field. 

2. Review applicable Shop Drawings of all Contracts. 

3. If conflict occurs between Contract Drawings, advise Architect in writing before beginning 
installation and comply with Architect's directions. 
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4. Obtain exact location and roughing requirements for equipment furnished by other 
Contractor or by Owner, but installed by Contractor responsible for Plumbing Work before 
beginning roughing. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Minimum Material Requirements: 

1. Construct potable water systems and equipment according to AWWA standards. 

2. Provide electrical equipment and systems meeting UL standards and requirements of NEC. 

3. Provide UL label on all equipment and material with listing service. 

4. Material Flammability: 

a. Flame spread rating of 25 or less. 
b. Smoke developed rating of 50 or less. 

5. Equipment Verification:  Carefully check manufacturer's drawings and specifications as 
they affect their equipment; follow factory instructions for roughing, installation, 
connection, filling, lubrication, testing, balancing, adjusting, alignment, wiring, and start-
up operation. 

2.2 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions: 

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. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International Ltd. 
e. Matco-Norca, Inc. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 
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2. Description: 

a. Standard:  ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

2.3 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system 
fitting. 

C. Sleeve-Type Transition Coupling:  AWWA C219. 

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. Cascade Waterworks Manufacturing. 
b. Dresser, Inc.; Piping Specialties Products. 
c. Ford Meter Box Company, Inc. (The). 
d. JCM Industries. 
e. Romac Industries, Inc. 
f. Smith-Blair, Inc.; a Sensus company. 
g. Viking Johnson. 

2. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center sleeve, 
gaskets, end rings, and bolt fasteners, and with ends of same sizes as piping to be joined. 

3. Standard: AWWA C219. 

4. Center-Sleeve Material:  Manufacturer's standard. 

5. Gasket Material: Natural or synthetic rubber. 

6. Pressure Rating: 150 psig minimum. 

7. Metal Component Finish: Corrosion-resistant coating or material. 

D. Plastic-to-Metal Transition Fittings: 

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. Charlotte Pipe and Foundry Company. 
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b. Harvel Plastics, Inc. 
c. Spears Manufacturing Company. 

2. Description:  

a. CPVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions. 
b. One end with threaded brass insert and one solvent-cement-socket or threaded end. 

E. Plastic-to-Metal Transition Unions: 

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. Colonial Engineering, Inc. 
b. NIBCO Inc. 
c. Spears Manufacturing Company. 

2. Description:  

a. CPVC four-part union. 
b. Brass or stainless-steel threaded end. 
c. Solvent-cement-joint or threaded plastic end. 
d. Rubber O-ring. 
e. Union nut. 

PART 3 - EXECUTION 

3.1 PLUMBING DEMOLITION 

A. Refer to Section 02 41 19 "Selective Structure Demolition" for general demolition requirements 
and procedures. 

B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to 
be removed. 

1. Remove Piping:  Remove portion of piping indicated to be removed and cap or plug 
remaining piping with same or compatible piping material. 

2. Abandon Piping in Place:  Drain piping and cap or plug piping with same or compatible 
piping material. 

3. Remove Equipment:  Disconnect and cap services and remove equipment. 
4. Remove and Reinstall Equipment:  Disconnect and cap services and remove, clean, and 

store equipment; when appropriate, reinstall, reconnect, and make equipment operational. 
5. Remove and Salvage Equipment:  Disconnect and cap services and remove equipment and 

deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is rendered unserviceable 
during the process of demolition, remove damaged or unserviceable portions and replace with 
new products of equal capacity and quality. 
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3.2 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Unless specific mounting heights are indicated, install equipment to allow maximum possible 
headroom. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.3 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Sections, Section 22 05 29 “Hangers and Supports for Plumbing Piping and 
Equipment”, for detailed additional requirements.  

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor plumbing materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.4 DIELECTRIC FITTINGS 

A. Install dielectric fittings according to the specific requirements in the Division 22 Sections 
specifying piping systems. 

3.5 TRANSITION FITTINGS 

A. Install transition fittings according to the specific requirements in the Division 22 Sections 
specifying piping systems. 

END OF SECTION 22 05 00 
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SECTION 22 05 17 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeve-seal systems. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for sleeves seals. 

1. Sleeve-seal systems. 

PART 2 - PRODUCTS 

2.1 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, LLC. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company. 
4. Metraflex Company (The). 
5. Proco Products, Inc. 

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 

1. Designed to form a hydrostatic seal of 20 psig minimum. 
2. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 

type and number required for pipe material and size of pipe. 
3. Pressure Plates:  Stainless steel, Type 316. 
4. Connecting Bolts and Nuts:  Stainless steel, Type 316 of length required to secure pressure 

plates to sealing elements. 

22 05 17 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION OF SLEEVES - GENERAL 

A. Sleeves are not required for core-drilled holes. 

3.3 INSTALLATION OF SLEEVE-SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building and passing through exterior walls. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Assemble sleeve-seal system components and install in annular space 
between piping and sleeve. Tighten bolts against pressure plates that cause sealing elements to 
expand and make a watertight seal. 

3.4 SLEEVE SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Existing Exterior Concrete Walls above and below Grade: 

a. Sleeve-seal system. 

END OF SECTION 22 05 17 
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SECTION 22 05 19 - METERS AND GAUGES FOR PLUMBING PIPING 

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. Test plugs and kits. 
2. Sight flow indicators. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for sleeves and sleeve seals. 
Include rated capacities, and furnished specialties and accessories. 

1. Test plugs. 
2. Test plug kits. 
3. Sight flow indicators. 

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 Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Snubbers. 
2. Valves. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of gauge to include in operation and maintenance 
manuals. 

22 05 19 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Domestic water for plumbing piping intended to convey or dispense water for human 
consumption are to comply with the U.S. Safe Drinking Water Act, with requirements of 
authorities having jurisdiction, and with NSF 61 and NSF 372, or be certified in compliance with 
NSF 61 and NSF 372 by an ANSI-accredited third-party certification body, in that the weighted 
average lead content at wetted surfaces is less than or equal to 0.25 percent. 

B. Compatibility: Provide products suitable for piping service fluids, materials, working pressures, 
and temperatures. 

2.2 TEST PLUGS, LEAD FREE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Trerice, H. O. Co. 
2. WATTS; A Watts Water Technologies Company. 
3. Weiss Instruments, Inc. 

B. Source Limitations: Provide lead-free test plugs from single manufacturer. 

C. Description: Test-station fitting made for insertion into piping tee fitting. 

D. Body: Lead-free brass or stainless steel with core inserts and gasketed and threaded cap. Include 
extended stem on units to be installed in insulated piping. 

E. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread. 

F. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F. 

G. Core Inserts:  EPDM self-sealing rubber. 

2.3 TEST-PLUG KITS, LEAD FREE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Trerice, H. O. Co. 
2. WATTS; A Watts Water Technologies Company. 
3. Weiss Instruments, Inc. 

B. Source Limitations: Provide lead-free test-plug kits from single manufacturer. 

C. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gauge and adapter, and 
carrying case. Thermometer sensing elements, pressure gauge, and adapter probes are to be of 
diameter to fit test plugs and of length to project into piping. 
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D. High-Range Thermometer, Lead Free: Small, bimetallic insertion type with 1- to 2-inch-diameter 
dial and tapered-end sensing element. Dial range is to be at least 0 to 220 deg F. 

E. Pressure Gauge, Lead Free: Small, lead-free Bourdon-tube insertion type with 2- to 3-inch-
diameter dial and probe. Dial range is to be at least 0 to 200 psig. 

F. Carrying Case: Metal or plastic, with formed instrument padding. 

2.4 SIGHT FLOW INDICATORS, LEAD FREE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. ARCHON Industries, Inc. 
2. Dwyer Instruments, Inc. 
3. Ernst Flow Industries. 
4. John C. Ernst Co., Inc. 
5. KOBOLD Instruments, Inc. - USA. 
6. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover company. 

B. Source Limitations: Provide lead-free sight flow indicators from single manufacturer. 

C. Description: Piping inline-installation device for visual verification of flow. 

D. Construction: Lead-free bronze or stainless-steel body, with sight glass and indicator, and 
threaded or flanged ends. 

E. Minimum Pressure Rating:  125 psig. 

F. Minimum Temperature Rating:  200 deg F. 

G. End Connections:  NPS 2 and smaller, threaded. 

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 OF METERS AND GAUGES 

A. Install valve and snubber in piping for each pressure gauge for fluids. 
B. Install test plugs in piping tees. 

END OF SECTION 22 05 19 
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SECTION 22 05 23 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

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. Ball valves. 
2. Check valves. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 
B. EPDM:  Ethylene propylene copolymer rubber. 
C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 
D. NRS:  Nonrising stem. 
E. OS&Y:  Outside screw and yoke. 
F. RPTFE: Reinforced polytetrafluoroethylene. 
G. RS:  Rising stem. 
H. SWP:  Steam working pressure. 
I. WOG: Water, oil, gas. 

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 valve indicated. 

1. Ball valves. 
2. Check valves. 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 

  

22 05 23 
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B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
4. ASME B16.18 for solder-joint connections. 
5. ASME B31.9 for building services piping valves. 

C. NSF Compliance:   

1. NSF/ANSI-61- Drinking Water System Components - Health Effects. 
2. NSF/ANSI-61-8 Commercial Hot 180°F (includes Annex F and G). 
3. NSF/ANSI-372 for lead-free valve materials for potable-water service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set ball valves open to minimize exposure of functional surfaces. 
4. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor 

storage is necessary, store valves off the ground in watertight enclosures. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of valve from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Standards: 

1. Domestic water valves intended to convey or dispense water for human consumption must 
comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and 
NSF 372, or must be certified to be in compliance with NSF 61 and NSF 372 (by an ANSI-
accredited third-party certification body) that the weighted average lead content at wetted 
surfaces is less than or equal to 0.25 percent. 
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B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
4. ASME B16.18 for cast copper solder-joint connections. 
5. ASME B16.22 for wrought copper and copper alloy solder-joint connections. 
6. ASME B16.34 for flanged and threaded end connections. 
7. ASME B16.51 for press joint. 
8. ASME B31.9 for building services piping valves. 

C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 

D. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 
and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valve Actuator Type: 

1. Hand Lever:  For quarter-turn valves NPS 4 and smaller. 

H. Valves in Insulated Piping: 

1. Ball Valves: Provide 2-inch extended neck stems. 
2. Extended operating handles with nonthermal-conductive covering material and protective 

sleeves that allow operation of valves without breaking vapor seals or disturbing insulation. 
3. Memory stops that are fully adjustable after insulation is applied. 

I. Refer to valve schedule articles for applications of valves. 

J. Valve Bypass and Drain Connections:  MSS SP-45. 

2.3 BRONZE BALL VALVES 

A. Bronze Ball Valves, Lead-Free, Two-Piece with Full Port, and Stainless-Steel Trim, Solder or 
Threaded Ends (NPS 2 and smaller): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 
Model S/T-585-66-LF-NS or a comparable product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves; 70LF-140, 70LF-240. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc; LFB6000-SS, 

LFB6001-SS. 
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2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Soldered or threaded. 
g. Seats:  PTFE or TFE.  
h. Stem:  Type 316 stainless steel. 
i. Ball:  Type 316 stainless steel, vented. 
j. Port:  Full.  
k. Handle: Insulated extension handle. 

B. Bronze Ball Valves, Lead-Free, Two-Piece with Full Port, and Stainless-Steel Trim, Press Ends 
(NPS 2 and smaller): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 
Model PC-585-80-LF-NS or a comparable product by one of the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-110 or MSS-145. 
b. CWP Rating: Minimum 200 psig. 
c. Body Design: Two piece. 
d. Body Material: Bronze. 
e. Ends: Press. 
f. Press Ends Connections Rating: Minimum 200 psig. 
g. Seats: Reinforced PTFE. 
h. Stem: Bronze or brass. 
i. Ball: Stainless steel. 
j. Port: Full. 
k. O-Ring Seal: EPDM. 
l. Handle: Insulated extension handle. 

2.4 SILICON BRONZE SWING CHECK VALVES 

A. Bronze Swing Check Valves with Nonmetallic Disc, Class 125: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide NIBCO INC.; 
T/S/PC-413-Y-LF or comparable product by one of the following: 

a. Hammond Valve. 
b. Milwaukee Valve Company. 
c. WATTS. 
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2. Description: 

a. Standard: MSS SP-139. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Design: Horizontal or vertical (flow in upward direction) flow. 
d. Body Material: Silicon bronze (ASTM listed), corrosion resistant. 
e. Ends: Threaded, soldered, or press. See valve schedule articles. 
f. Disc: PTFE. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION OF VALVES  

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

F. Valve Tags: Comply with requirements in Section 22 05 53 "Identification for Plumbing Piping 
and Equipment" for valve tags and schedules. 
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3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball valves. 
2. Throttling Service:  Ball valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-
end option or press-end option is indicated in valve schedules below. 

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Bronze Ball Valves: Two-piece with full port and stainless-steel trim. Provide with 

threaded, solder or press connection-joint ends. 
3. Bronze Swing Check Valves:  Class 125, nonmetallic disc. 

END OF SECTION 22 05 23 
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SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 
EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Thermal hanger-shield inserts. 
3. Fastener systems. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for sleeves and sleeve seals. 
Include rated capacities, and furnished specialties and accessories. 

1. Insulation shields. 

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 Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Threaded rod. 
2. Adjustable clevis hanger. 
3. Adjustable swing-ring band hangers. 
4. Adjustable swivel-ring band hangers. 
5. Hinged pipe clamps. 
6. Riser clamps. 
7. Beam Clamps. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according to 
ASCE/SEI 7. 

22 05 29 
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1. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

2.2 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. Anvil International; a subsidiary of Mueller Water Products Inc. 
2. Cooper B-Line, Inc. 
3. ERICO International Corporation. 
4. PHD Manufacturing, Inc. 

2.3 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

2.4 THERMAL HANGER-SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Buckaroos, Inc. 
2. CADDY; brand of nVent Electrical plc. 
3. Carpenter & Paterson, Inc. 
4. Pipe Shields Inc. 

B. Insulation-Insert Material for Type "B" and “E” Insulated Piping Support Assemblies:  
ASTM C552, Type II cellular glass with 100-psig or ASTM C591, Type VI, Grade 1 
polyisocyanurate with 125-psig minimum compressive strength and vapor barrier. 

C. Insulation-Insert Material for Type "C" and “F” Insulated Piping Support Assemblies:  Water-
repellent-treated, ASTM C533, Type I calcium silicate with 100-psig minimum compressive 
strength. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 
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F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, 
with pull-out, tension, and shear capacities appropriate for supported loads and building materials 
where used. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 
d. Simpson Strong-Tie Co., Inc. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement 
concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Cooper B-line; brand of Eaton, Electrical Sector. 
b. Empire Tool and Manufacturing Co., Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 

2. Indoor Applications:  Zinc-coated or stainless steel. 

3. Outdoor Applications: Stainless steel. 

2.6 PIPE-POSITIONING SYSTEMS 

A. Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 

2.7 MATERIALS 

A. Carbon Steel: ASTM A1011/A1011M. 

B. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized. 

C. Stainless Steel: ASTM A240/A240M. 
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D. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength will 
be adequate to carry present and future static loads within specified loading limits. Minimum 
static design load used for strength determination shall be weight of supported components plus 
200 lb. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and 
attachments as required to properly support piping from building structure. 

B. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping. 

C. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 
4 inches thick in concrete, after concrete is placed and completely cured. Use operators that 
are licensed by powder-actuated tool manufacturer. Install fasteners according to powder-
actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

D. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

E. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, 
to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, 
expansion loops, expansion bends, and similar units. 

F. Install lateral bracing with pipe hangers and supports to prevent swaying. 

G. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

H. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 
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I. Insulated Piping:  

1. Use thermal hanger-shield insert with clamp sized to match OD of insert. 

2. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping. 

3. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is 
indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields 
shall span an arc of 180 degrees. 

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

5. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 

6. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation. 

3.3 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.4 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finishes. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use thermal hanger-shield inserts for insulated piping and tubing. 
  



HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT Tetra Tech 

22 05 29 / Page 6 Project No. 17597-22002B Architects & Engineers 

G. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Piping in general service applications: 

a. Insulated Piping Systems: 

1) NPS 2 and Smaller: Electro-galvanized clevis hanger with galvanized steel 
thermal-hanger shield insert for suspension of insulated stationary pipes. 
Hanger sized on outside insulation diameter. 

H. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

I. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 

J. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe 
hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. C-Clamps (MSS Type 23): For structural shapes. 
6. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
7. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 

K. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to 
prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

L. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments 
where required in concrete construction. 

END OF SECTION 22 05 29 



Tetra Tech IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 
Architects & Engineers Project No. 17597-22002B 22 05 53 / Page 1 

SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND 
EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment and piping labels. 
2. Valve tags and signage. 
3. Warning tape. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Warning signs/labels. 
2. Valve function signage. 

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 Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Equipment labels. 
2. Pipe labels. 
3. Warning tape. 

C. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

D. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label. 

E. Valve-numbering scheme. 

F. Valve Schedules: For each piping system. Include in operation and maintenance manuals. 

22 05 53 
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1.5 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 
C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

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. Brady, Inc. 
2. Craftmark Pipe Markers. 
3. Seton, Inc. 

B. Plastic Labels for Equipment: 

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch thick, with predrilled holes for attachment hardware. 

2. Letter and Background Color: As indicated for specific application under Part 3. 

3. Maximum Temperature: Able to withstand temperatures of up to 160 deg F. 

4. Minimum Label Size: Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger 
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering. 

6. Fasteners: Stainless steel rivets or self-tapping screws. 

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

2.2 PIPE LABELS 

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. Brady, Inc. 
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2. Craftmark Pipe Markers. 
3. Seton, Inc. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering 
indicating service and showing flow direction in accordance with ASME A13.1. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

E. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing and 
separate self-adhesive direction arrow tape on each end fully wrapped around pipe. 

F. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings. Also include: 

1. Pipe size. 
2. Flow-Direction Arrows: Include flow-direction arrows on main distribution piping. 

Arrows may be either integral with label or applied separately. 
3. Lettering Size:  At least 1/2 inch for viewing distances of up to 72 inches and 

proportionately larger lettering for greater viewing distances. 

2.3 STENCILS 

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. Craftmark Pipe Markers. 
2. Kolbi Pipe Marker Co. 
3. Marking Services Inc. 
4. Pipemarker.com; Brimar Industries, Inc. 

B. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter 
height of 3/4 inch for access panel and door labels, equipment labels, and similar operational 
instructions. 

1. Stencil Material: Aluminum, brass, or fiberboard. 
2. Stencil Paint: Exterior, gloss, acrylic enamel in colors complying with recommendations 

in ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form. 
3. Identification Paint: Exterior, acrylic enamel in colors in accordance with ASME A13.1 

unless otherwise indicated. Paint may be in pressurized spray-can form. 
4. Letter and Background Color: As indicated for specific application under Part 3. 

2.4 VALVE TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Brady Corporation. 
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2. Craftmark Pipe Markers. 
3. Kolbi Pipe Marker Co. 
4. Marking Services Inc. 
5. Pipemarker.com; Brimar Industries, Inc. 
6. Seton Identification Products; a Brady Corporation company. 

B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material:  Brass, 0.04-inch minimum thickness, with predrilled or stamped holes for 
attachment hardware. 

2. Fasteners: Brass link chain or S-hook. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal operating position (open, closed, or modulating), and variations for 
identification. Mark valves for emergency shutoff and similar special uses. 

1. Include valve-tag schedule in operation and maintenance data. 

2.5 VALVE FUNCTION SIGNAGE 

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. Brady, Inc. 
2. Craftmark Pipe Markers. 
3. Seton, Inc. 

B. Plastic Signage: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 

3. Background Color:  Black. 

4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

5. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 
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7. Fasteners:  Stainless-steel rivets or self-tapping screws. 

8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

C. Signage Content:  Include valve's unique verbiage where indicated on Drawings, unless 
otherwise specified. 

1. Bypass valves: Text to read “Bypass Valve-Normally Closed”. 

2.6 WARNING TAPE 

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. Presco, Inc.; Sherman, Texas 
2. EMED Co., Buffalo, New York. 
3. Seton Identification Products, A Tricor Direct Company. 

B. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 
deep 

1. Color Code: 

a. Blue: Water & Associated Lines. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well 
as dirt, oil, grease, release agents, and other substances that could impair bond of identification 
devices. 

3.2 INSTALLATION, GENERAL REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 
C. Install identifying devices before installing acoustical ceilings and similar concealment. 
D. Locate identifying devices so that they are readily visible from the point of normal approach. 

3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS 

A. Permanently fasten labels on each item of plumbing equipment. 
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B. Sign and Label Colors. 

1. White letters on an ANSI Z535.1 safety-green background. 

C. Locate equipment labels where accessible and visible. 

D. Provide nameplates for equipment with identifying name of equipment and function. 

E. Provide name plates for panels identifying name of panel and function, function of switches, 
control devices, panel lights, and buttons and securely fasten to panels. 

3.4 INSTALLATION OF PIPE LABELS 

A. Install pipe labels showing service and flow direction with permanent adhesive on pipes. 

B. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may be 
provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels, 
complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping 
system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

C. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Within 3 ft. of each valve and control device. 
2. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
3. Within 3 ft. of equipment items and other points of origination and termination. 
4. Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft. in areas 

of congested piping and equipment. 

D. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at 
temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short 
section of insulation or use stenciled labels. 

E. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate 
direction of flow in pipes, including pipes where flow is allowed in both directions. 

F. Pipe-Label Color Schedule: 

1. Domestic Cold-Water Piping:  Black letters on an ANSI Z535.1 safety-green 
background. 
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3.5 INSTALLATION OF VALVE TAGS 

A. Install tags on valves and control devices in piping systems, except check valves, valves within 
factory-fabricated equipment units, faucets, convenience and lawn-watering hose connections, 
and similar roughing-in connections of end-use fixtures and units. List tagged valves in a valve 
schedule in the operating and maintenance manual. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Color:  Natural. 
2. Letter Color:  Black. 

C. Provide valve tag for each piping systems valve located above grade. 

1. Valve Directory:  Provide neat typewritten directory listing valve function, location and 
identification number. 

2. Valve Numbering System:  Extension of and compatible with existing valve numbering 
system, where valves are installed in existing building or in addition to existing building. 

3. Verification:  Verify existing valve numbers in field and provide valve numbering 
avoiding duplication of existing numbers.  

3.6 INSTALLATION OF WARNING TAPE 

A. Install warning tape 2 feet below finished grade in buried piping trenches exterior to building 
foundation wall for piping systems. 

END OF SECTION 22 05 53 
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SECTION 22 07 19 - PLUMBING PIPING 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 insulating the following plumbing piping services: 

1. Domestic cold-water piping. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied, if any). 

1. Mineral-fiber, preformed pipe insulation. 
2. Vapor-barrier mastic. 
3. Field applied jackets. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Provide insulation system installation by qualified Installers who are 
trained in installation of each proposed insulation material and product with at least one of the 
following qualifications: 

1. Have successfully completed a Mechanical Insulation Apprenticeship program by the 
Department of Labor, Bureau of Apprenticeship and Training,  

2. Have successfully completed an ASHRAE / NIA 8-hour Mechanical Insulation Training 
course or equal, or  

3. Have five years documented experience as a mechanical insulation specialist with 
references attesting to successful completion of at least three comparable projects.  

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

22 07 19 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that have 
satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

B. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

D. Mineral-Fiber, Preformed Pipe Insulation: 

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. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000-Degree Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 
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2. Type I, 850 Deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449. 

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. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

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. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. PVC Jacket Adhesive:  Compatible with PVC 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. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Polyco VP Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services. 

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. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-30. 

b. Eagle Bridges - Marathon Industries; 501. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35. 
d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 

3. Service Temperature Range:  0 to 180 deg F. 

4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 

5. Color:  White. 

2.5 SEALANTS 

A. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

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. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 

4. Service Temperature Range:  Minus 40 to plus 250 deg F. 

5. Color:  White. 

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.6 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules. 

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. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 

3. Color:  White. 

4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and roof drain 
bodies. 

2.7 TAPES 

A. 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. 
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B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches. 

3. Thickness:  6 mils. 

4. Adhesion:  64 ounces force/inch in width. 

5. Elongation:  500 percent. 

6. Tensile Strength:  18 lbf/inch in width. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

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 Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. 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. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules. 
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C. 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. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

3. 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. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket.  Secure strips with adhesive along both edges of strip. 
3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with 

longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap. 
4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 
5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 
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O. 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. 

3.4 PENETRATIONS 

A. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush 
with sleeve seal.  Seal terminations with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  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.  Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below-ambient services, provide a design that maintains vapor 
barrier. 
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6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  
Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation facing 
using PVC tape. 

8. Stencil or label the outside insulation jacket of each union with the word "union."  Match 
size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant. 

3.6 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials. 

2. Seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint 
sealant. 

3. Secure tabs with additional adhesive as recommended by insulation material 
manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 
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2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 
finish bead along seam and joint edge. 

3.8 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

3.9 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water (General Building Areas):  

1. Mineral-Fiber, Preformed Pipe Insulation with factory applied jacket, Type I:1-inch 
thickness. 

3.10 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. Piping, Exposed:  

1. PVC:  30 mils thick. 

END OF SECTION 22 07 19 
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SECTION 22 11 13 - FACILITY WATER DISTRIBUTION PIPING 

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 water-distribution piping and related components outside the building for 
water service. 

1.3 DEFINITIONS 

A. EPDM: Ethylene propylene diene terpolymer rubber. 
B. LLDPE: Linear, low-density polyethylene plastic. 
C. PA: Polyamide (nylon) plastic. 
D. PE: Polyethylene plastic. 
E. PP: Polypropylene plastic. 
F. PVC: Polyvinyl chloride plastic. 
G. RTRF: Reinforced thermosetting resin (fiberglass) fittings. 
H. RTRP: Reinforced thermosetting resin (fiberglass) pipe. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Piping and fittings 
2. Identification materials 
3. Miscellaneous components and accessories 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For water valves and specialties to include in emergency, 
operation, and maintenance manuals. 

22 11 13 
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1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with standards of authorities having jurisdiction for potable-water-service piping, 
including materials, installation, testing, and disinfection. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping. 

E. NSF Compliance: 

1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-
pw" on piping. 

2. Comply with NSF 61 Annex G for materials for water-service piping and specialties for 
domestic water. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and 
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

B. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural 
capacity of floor when storing inside. 

C. Protect flanges, fittings, and specialties from moisture and dirt. 
D. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary water-distribution service according to requirements 
indicated: 

1. Notify Construction Manager and Owner no fewer than two days in advance of proposed 
interruption of service. 

2. Do not proceed with interruption of water-distribution service without Construction 
Manager's and Owner's written permission. 
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PART 2 - PRODUCTS 

2.1 PE PIPE AND FITTINGS 

A. PE, AWWA C901, ASTM Pipe: ASTM D 2239, SIDR No. 7, 9, or 11; with PE compound 
number required to give pressure rating not less than 160 psig. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. EJ Prescott, Inc.; Drisoplex 5100 Series Ultraline 
b. J-M Eagle Manufacturing Co. 
c. Vari-tech LLC. 

2. Insert Fittings for PE Pipe: ASTM D 2609, made of PA, PP, or PVC with serrated male 
insert ends matching inside of pipe. Include bands or crimp rings. 

3. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match 
PE pipe dimensions and class. 

2.2 JOINING MATERIALS 

A. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system 
manufacturer, unless otherwise indicated. 

2.3 PIPING SPECIALTIES 

A. Transition Fittings: Install transition couplings at joints of piping with small differences in 
OD's. Refer to transition fitting products specified in Section 33 05 00 “Common Work Results 
for Utilities”. 

B. Dielectric Fittings:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 
Comply with requirements in Section 33 05 00 "Common Work Results for Utilities." 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Section 31 20 00 "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General: Use pipe, fittings, and joining methods for piping systems according to the following 
applications. 
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B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure 
rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Underground water-service piping NPS 3/4 to NPS 3 shall be the following: 

1. PE, ASTM pipe; molded PE fittings; and heat-fusion joints. 

3.3 PIPING INSTALLATION 

A. Install PE pipe according to ASTM D 2774 and ASTM F 645. 

B. Bury piping with depth of cover over top at least 48 inches, with top at least 12 inches below 
level of maximum frost penetration, and according to the following: 

1. Under Driveways: With at least 48 inches cover over top. 
2. In Loose Gravelly Soil and Rock: With at least 12 inches additional cover. 

C. Install piping by tunneling or jacking, or combination of both, under streets and other 
obstructions that cannot be disturbed. 

D. Extend water-service piping and connect to water-supply source and building-water-piping 
systems at outside face of building wall in locations and pipe sizes indicated. 

1. Terminate water-service piping at building wall until building-water-piping systems are 
installed. Terminate piping with caps, plugs, or flanges as required for piping material. 
Make connections to building-water-piping systems when those systems are installed. 

E. Sleeves are specified in Section 22 05 17 "Sleeves and Sleeve Seals for Plumbing Piping." 

F. Mechanical sleeve seals are specified in Section 22 05 17 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

G. See Section 22 11 16 "Domestic Water Piping" for potable-water piping inside the building. 

3.4 JOINT CONSTRUCTION 

A. Make pipe joints according to the following: 

1. PE Piping Insert-Fitting Joints: Use plastic insert fittings and fasteners according to 
fitting manufacturer's written instructions. 

2. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

a. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 
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3.5 CONNECTIONS 

A. Connect water-distribution piping to interior domestic water piping. 

3.6 FIELD QUALITY CONTROL 

A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks 
have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to 
stabilize system. Use only potable water. 

B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours. 

1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold 
at test pressure for 1 hour; decrease to 0 psig. Slowly increase again to test pressure and 
hold for 1 more hour. Maximum allowable leakage is 2 quarts per hour per 100 joints. 
Remake leaking joints with new materials and repeat test until leakage is within allowed 
limits. 

C. Prepare reports of testing activities. 

3.7 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 
underground water-distribution piping. Locate below finished grade, directly over piping. 
Underground warning tapes are specified in Section 22 05 53 "Identification for Plumbing 
Piping and Equipment." 

3.8 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that have been 
altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed by authorities having jurisdiction, use procedure described in 
AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 50 
ppm of chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with water/chlorine 
solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 
hours. 

c. After standing time, flush system with clean, potable water until no chlorine 
remains in water coming from system. 
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d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 
procedure if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 22 11 13 
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SECTION 22 11 16 - DOMESTIC WATER PIPING 

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. Copper tube and fittings. 
2. Piping joining materials. 
3. Transition fittings. 
4. Dielectric fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Pipe and tube. 
2. Fittings. 
3. Joining materials. 

1.4 INFORMATIONAL SUBMITTALS 

A. Lab results for lead testing prior to commencing work. 
B. System purging and disinfecting activities report. 
C. Field quality-control reports. 
D. Lab results for biological testing showing samples negative for coliform bacteria. 
E. Lab results for lead testing upon completion of work. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Installers of pressure-sealed joints are to be certified by pressure-seal 
joint manufacturer as having been trained and qualified to join piping with pressure-seal pipe 
couplings and fittings. 

1.6 FIELD CONDITIONS 

A. Interruption of Existing Water Service:  Refer to “Existing Utility Interruptions” paragraph of 
Section 01 10 00 “Project Summary-Project Schedule” for requirements associated with 
interrupting the existing water service to facilities occupied by the Owner. 

22 11 16 
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B. Coordinate potable water lead testing with Owner prior to starting any construction. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Domestic water piping, tubing, fittings, joints, and appurtenances intended to convey or dispense 
water for human consumption are to comply with the U.S. Safe Drinking Water Act, with 
requirements of authorities having jurisdiction, and with NSF 61 and NSF 372, or be certified in 
compliance with NSF 61 and NSF 372 by an ANSI-accredited third-party certification body, in 
that the weighted average lead content at wetted surfaces is less than or equal to 0.25 percent. 

2.2 PIPING MATERIALS 

A. Potable-water piping and components are to comply with NSF 14, NSF 61, and NSF 372. 

2.3 COPPER TUBE AND FITTINGS - DOMESTIC WATER 

A. Drawn-Temper Copper Tube:  ASTM B88, Type L. 

B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. Do not use solder joints on 
pipe sizes greater than NPS 4. 

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. Do not use solder joints 
on pipe sizes greater than NPS 4. 

D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Do not use solder joints on 
pipe sizes greater than NPS 4. 

E. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces and solder-joint or threaded ends. Do not use solder joints 
on pipe sizes greater than NPS 4. 

F. Wrought Copper Unions: ASME B16.22. Do not use solder joints on pipe sizes greater than 
NPS 4. 

G. Pressure-Seal-Joint Fittings, Copper or Bronze - Domestic Water: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
b. Elkhart Brass Mfg. Co., Inc. 
c. FNW; Ferguson Enterprises, Inc. 
d. Mueller Streamline Co.; a company of Mueller Industries. 
e. NIBCO INC. 
f. Viega LLC. 
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2. Source Limitations: Obtain pressure-seal-joint fittings, copper or bronze, from single 
manufacturer. 

3. Housing: Copper. 

4. O-Rings and Pipe Stops: EPDM. 

5. Tools: Manufacturer's special tools. 

6. Minimum 200 psig working-pressure rating at 250 deg F. 

2.4 PIPING JOINING MATERIALS - DOMESTIC WATER 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and 
asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals: ASTM B32, lead-free alloys. 

D. Flux: ASTM B813, water flushable. 

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

F. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping system 
manufacturer unless otherwise indicated. 

2.5 TRANSITION FITTINGS - DOMESTIC WATER 

A. Install transition couplings at joints of piping with small differences in OD's. Refer to transition 
fitting products specified in Section 22 05 00 “Common Work Results for Plumbing”. 

2.6 DIELECTRIC FITTINGS - DOMESTIC WATER 

A. Dielectric Unions and Flanges:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 
Comply with requirements in Section 22 05 00 "Common Work Results for Plumbing." 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before proceeding with water piping installation, examine conditions existing at Site and notify 
affected Contractors and Architect of any construction or any other conditions prevailing which 
prevent, inhibit, or otherwise interfere with water piping installation. 

B. Potable water testing for lead prior to commencing any work: A baseline for lead testing must be 
set. Coordinate with Owner on any potable water system lead testing previously performed in 
each building where modifications to the potable water systems are to take place.  

1. If lead testing results were performed in the last year and are available, they may be used 
as a baseline for lead testing. 

2. If lead testing results are not available, test for lead in accordance with Article 3.13 - FIELD 
QUALITY CONTROL below. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PIPING APPLICATIONS 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in 
applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Aboveground domestic water piping, NPS 4or smaller is to be one of the following: 

1. Drawn-temper copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-joint 
fittings; and soldered joints. 

2. Drawn-temper copper tube, ASTM B88, Type L; copper pressure-seal-joint fittings; and 
pressure-sealed joints. 

3.3 INSTALLATION OF PIPING 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping. Indicated locations and arrangements are used to size pipe and calculate friction 
loss, expansion, and other design considerations. Install piping as indicated unless deviations to 
layout are approved on coordination drawings. 

B. Install copper tubing under building slab in accordance with CDA's "Copper Tube Handbook." 

C. Install valves in accordance with Section 22 05 23 "General Duty Valves for Plumbing Piping." 

D. Install domestic water piping level without pitch and plumb. 

E. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 
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F. 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. 

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and 
coordinate with other services occupying that space. 

H. Install piping to permit valve servicing. 

I. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than 
the system pressure rating used in applications below unless otherwise indicated. 

J. Install piping free of sags and bends. 

K. Install fittings for changes in direction and branch connections. 

L. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 22 05 17 "Sleeves and Sleeve Seals for Plumbing Piping." 

N. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements 
for sleeve seals specified in Section 22 05 17 "Sleeves and Sleeve Seals for Plumbing Piping." 

3.4 PROTECTION  

A. Thermal expansion and contraction:  Wrap copper and copper alloy tube passing through a wall, 
floor, ceiling or partition with tape or pipe insulation. Install tube through an appropriately sized 
sleeve to allow for thermal movement.  

B. Protect against abrasion where copper and copper alloy tube contacts building materials.  Wrap 
tube with tape, pipe insulation, metal stud insulating pipe clamps or suitable method of isolation.  

C. Where excessive moisture is anticipated, wrap piping and support hanger with tape to prevent 
dissimilar metals galvanic corrosion of supporting member. 

3.5 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full 
ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
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2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. 

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" 
chapter. 

E. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of tube. Join 
copper tube and fittings in accordance with ASTM B828 or CDA's "Copper Tube Handbook." 

F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools 
and procedure recommended by pressure-seal-fitting manufacturer. Leave insertion marks on 
pipe after assembly. 

G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service. Join flanges with gasket and bolts in accordance 
with ASME B31.9. 

H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 
both piping systems. 

3.6 INSTALLATION OF TRANSITION FITTINGS 

A. Install transition couplings at joints of dissimilar piping. 
B. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal 

transition fittings or unions. 

3.7 INSTALLATION OF DIELECTRIC FITTINGS 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric unions. 
C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges. 

3.8 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for hangers, supports, and anchor devices in Section 22 05 29 
"Hangers and Supports for Plumbing Piping and Equipment." 

B. Install hangers for copper pipe, with maximum horizontal spacing and minimum rod diameters, 
to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

C. Support horizontal piping within 12 inches of each fitting. 

D. Support vertical runs of copper pipe to comply with MSS SP-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 
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3.9 PIPING CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join 
dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to 
the following: 

1. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 
equipment connections. Provide shutoff valve and union for each connection. Use flanges 
instead of unions for NPS 2-1/2 and larger. 

3.10 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 22 05 53 "Identification for Plumbing Piping and Equipment." 

3.11 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or repaired 
before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Fill and isolate system in accordance with either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
of chlorine. Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm 
of chlorine. Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to authorities having jurisdiction. 
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B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample 
approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. 

3.12 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 

2. Open shutoff valves to fully open position. 

3. Open throttling valves to proper setting. 

4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to 
provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping during 
installation. 

6. Remove and clean strainer screens. Close drain valves and replace drain plugs. 

7. Remove filter cartridges from housings and verify that cartridges are as specified for 
application where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.13 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Lead Testing Prior to Commencing Construction: 

a. Collect and test water samples in accordance with NYS Law 10 CRR-NY 67-4. 

b. Collect a first-draw sample from a cold-water outlet at each tap in the building where 
work is to be performed.  

c. Have samples analyzed for lead content by a State Certified testing lab approved to 
perform such analyses by the Department’s Laboratory Approval Program (ELAP). 
Submit copy of results to Architect/Engineer as a base line of water quality in the 
building before construction. 

1) Notify Owner and Architect in writing of any outlets that exceed the lead 
action level (5 micrograms per liter). 
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2. Lead Testing After Construction is Complete: 

a. Collect and test water samples in accordance with NYS Law 10 CRR-NY 67-4. 

b. Collect a first-draw sample from a cold-water outlet at each tap in the building where 
work was performed.  

c. Have samples analyzed for lead content by a State Certified testing lab approved to 
perform such analyses by the Department’s Laboratory Approval Program (ELAP). 
Submit copy of results to Architect/Engineer.  

d. Replace faucets and/or supply stops with new materials, and retest portion thereof 
until sample results are below the lead action level (5 micrograms per liter). 

3. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been tested and 
inspected by the Owner’s Representative. 

b. During installation, notify Owner’s Representative at least two days before 
inspection must be made.  Perform tests specified below in presence of Owner’s 
Representative: 

1) Roughing-in Inspection:  Arrange for inspection of piping before concealing 
or closing in after roughing in and before setting fixtures. 

2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests 
specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements. 

c. Reinspection:  If Owner’s Representative finds that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection. 

d. Reports:  Prepare inspection reports and have them signed by the Owner’s 
Representative. 

4. Above Grade Piping Tests: 

a. Initial Test: 

1) Do not connect fixtures, equipment and solenoid valves into system during 
this test. 

2) Fill domestic water piping.  Check components to determine that they are not 
air bound and that piping is full of water. 

3) Test for leaks and defects in new piping and parts of existing piping that have 
been altered, extended, or repaired.  If testing is performed in segments, 
submit a separate report for each test, complete with diagram of portion of 
piping tested. 
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4) Leave new, altered, extended, or replaced domestic water piping uncovered 
and unconcealed until it has been tested and approved.  Expose work that was 
covered or concealed before it was tested.  

5) Cap and subject piping to static water pressure of 150 psig, without exceeding 
pressure rating of piping system materials.  Isolate test source and allow it to 
stand for four hours.  Leaks and loss in test pressure constitute defects that 
must be repaired. 

6) Repair leaks and defects with new materials, and retest piping or portion 
thereof until satisfactory results are obtained. 

7) Prepare reports for tests and for corrective action required. 

b. Test After Fixtures are Connected: 

1) Fill domestic water piping.  Check components to determine that they are not 
air bound and that piping is full of water. 

2) Test system again for 2 hours at 75 psigor prevailing water pressure, 
whichever is higher. 

3) Repair leaks and defects at fixture and equipment connections or at solenoid 
valves, and retest piping or portion thereof until satisfactory results are 
obtained. 

4) Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 22 11 16 
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SECTION 22 11 19 - DOMESTIC WATER PIPING 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. Hose bibbs. 
2. Drain valves. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for domestic water piping 
specialties. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

1. Water meters. 

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 Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Hose bibbs. 
2. Hose-end drain valves. 

1.4 INFORMATIONAL SUBMITTALS 

A. Test and inspection reports. 
B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, 
operation, and maintenance manuals. 

22 11 19 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Domestic water piping specialties intended to convey or dispense water for human consumption 
are to comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and 
NSF 372, or to be certified in compliance with NSF 61 and NSF 372 by an American National 
Standards Institute (ANSI)-accredited third-party certification body that the weighted average 
lead content at wetted surfaces is less than or equal to 0.25 percent. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 
indicated. 

2.3 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide NIBCO Inc; 
Model T-222-A or F-721-A or comparable product by one of the following: 

a. Conbraco Industries, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. Hammond Valve. 
f. Milwaukee Valve Company. 
g. WATTS. 
h. Zurn Industries, LLC. 

2. Pressure Rating: 125 psig minimum unless otherwise indicated. 

3. Body: Bronze for NPS 2 and smaller. 

4. Screen: Stainless steel with round perforations unless otherwise indicated. 

5. Perforation Size: 

a. Strainers NPS 2 and Smaller:  0.020 inch. 

6. Drain:  Pipe plug. 

2.4 HOSE BIBBS 

A. Hose Bibbs: 

1. Standard: ASME A112.18.1 for sediment faucets. 
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2. Body Material: Bronze. 
3. Seat: Bronze, replaceable. 
4. Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 
5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 
6. Pressure Rating: 125 psig. 
7. Vacuum Breaker: Integral nonremovable, drainable, hose-connection vacuum breaker 

complying with ASSE 1011. 
8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated. 
9. Finish for Service Areas:  Rough bronze. 
10. Finish for Finished Rooms: Chrome or nickel plated. 
11. Operation: Wheel handle or operating key. 
12. Include operating key with each operating-key hose bibb. 
13. Include integral wall flange with each chrome- or nickel-plated hose bibb. 

2.5 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide NIBCO Inc; 
Model T-585-70-HC or comparable product by one of the following: 

a. Conbraco Industries, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. Hammond Valve. 
f. Milwaukee Valve Company. 
g. Red-White Valve Corp. 

2. Standard: MSS SP-110 for standard-port, two-piece ball valves. 

3. Pressure Rating: 400-psig minimum CWP. 

4. Size: NPS 3/4. 

5. Body: Copper alloy. 

6. Ball: Chrome-plated brass. 

7. Seats and Seals: Replaceable. 

8. Handle: Vinyl-covered steel. 

9. Inlet: Threaded or solder joint. 

10. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 
and cap with brass chain. 
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B. Stop-and-Waste Drain Valves: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO Inc.; 
S-FP-600-AD-LF or comparable product by one of the following: 

a. Conbraco Industries, Inc. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Standard:  MSS SP-110 for ball valves. 

3. Pressure Rating: 200-psig minimum CWP or Class 125. 

4. Size: NPS 3/4. 

5. Body: Lead-free copper alloy or ASTM B 62 bronze. 

6. Drain: NPS 1/8 side outlet with cap. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PIPING SPECIALTIES 

A. Y-Pattern Strainers: For water, install on supply side of each water meter. 

3.2 PIPING CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 
B. When installing piping specialties adjacent to equipment and machines, allow space for service 

and maintenance. 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until 
no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, start units to confirm unit 
operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

B. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 22 11 19 
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SECTION 22 14 29 – SUMP PUMPS 

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. Submersible sump pumps. 
2. Sump-pump basins and basin covers. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. Include rated capacities, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

B. Wiring Diagrams:  For power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For pumps and controls, to include in operation and 
maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. UL Compliance:  Comply with UL 778 for motor-operated water pumps. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage. 
B. Protect bearings and couplings against damage. 
C. Comply with pump manufacturer's written rigging instructions for handling. 

22 14 29 
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PART 2 - PRODUCTS 

2.1 SUBMERSIBLE SUMP PUMPS 

A. Submersible, Fixed-Position, Single-Seal Sump Pumps: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product by 
Liberty Pumps as indicated on Drawings or comparable product by one of the following: 

 
a. Bell & Gossett Domestic Pump; ITT Corporation. 
b. Goulds Pumps; ITT Corporation. 
c. Grundfos Pumps Corp. 
d. Little Giant Pump Co. 
e. Weil Pump Company, Inc. 
f. Zoeller Company. 

2. Description:  Factory-assembled and -tested sump-pump unit. 

3. Pump Type:  Submersible, end-suction, single-stage, close-coupled, overhung-impeller, 
centrifugal sump pump as defined in HI 1.1-1.2 and HI 1.3. 

4. Pump Casing:  Cast iron, with strainer inlet, legs that elevate pump to permit flow into 
impeller, and vertical discharge for piping connection. 

5. Impeller:  Statically and dynamically balanced,, semi open design for clear wastewater 
handling, and keyed and secured to shaft. 

6. Pump and Motor Shaft:  Stainless steel, with factory-sealed, grease-lubricated ball 
bearings. 

7. Seal:  Mechanical. 

8. Motor:  Hermetically sealed, capacitor-start type; with built-in overload protection; lifting 
eye or lug; and three-conductor, waterproof power cable of length required and with 
grounding plug and cable-sealing assembly for connection at pump. 

a. Motor Housing Fluid:  Oil. 

9. Controls: 

a. Enclosure:  NEMA 250, Type 1. 
b. Automatic Alternator:  Start pumps on successive cycles and start multiple pumps 

if one cannot handle load. 
c. Float Guides:  Pipe or other restraint for floats and rods in basins of depth greater 

than 60 inches. 
d. High-Water Alarm:  Cover-mounted, compression-probe alarm, with electric bell; 

120-V ac, with transformer and contacts for remote alarm bell. 
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10. Controls: 

a. Enclosure:  NEMA 250, Type 1;-mounted. 

b. Switch Type:  Mechanical-float type, in NEMA 250, Type 6 enclosures with 
mounting rod and electric cables. 

c. Automatic Alternator:  Start pumps on successive cycles and start multiple pumps 
if one cannot handle load. 

d. High-Water Alarm:  Rod-mounted, NEMA 250, Type 6 enclosure with 
mechanical-float, mercury-float, or pressure switch matching control and electric 
bell; 120-V ac, with transformer and contacts for remote alarm bell. 

11. Control-Interface Features: 

a. Remote Alarm Contacts:  For remote alarm interface. 

b. Building Automation System Interface:  Auxiliary contacts in pump controls for 
interface to building automation system and capable of providing the following: 

1) On-off status of pump. 
2) Alarm status. 

2.2 SUMP PUMP CAPACITIES AND CHARACTERISTICS 

A. Refer to schedule on the Drawings. 

2.3 SUMP-PUMP BASINS AND BASIN COVERS 

A. Basins:  Factory-fabricated, watertight, cylindrical, basin sump with top flange and sidewall 
openings for pipe connections. 

1. Material:  Fiberglass or Polyethylene. 
2. Reinforcement:  Mounting plates for pumps, fittings, and accessories. 
3. Anti floatation anchor Flange:  Same material as or compatible with basin sump, cast in 

or attached to sump, in location and of size required to anchor basin in concrete slab. 

B. Basin Covers:  Fabricate metal cover with openings having gaskets, seals, and bushings; for 
access to pumps, pump shafts, control rods, discharge piping, vent connections, and power 
cables. 

1. Reinforcement:  Steel or cast iron, capable of supporting foot traffic for basins installed 
in foot-traffic areas. 

C. Capacities and Characteristics: 

1. Diameter: 48”. 
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2. Depth:  60” minimum. 

3. Inlet No. 1: 

a. Drainage Pipe Size: 2”. 
b. Type:  Threaded outside. 

4. Cover Material:  Fiberglass reinforced plastic grating.  Loading to handle 30 lb/ft 
minimum 

5. Cover Diameter:  48” minimum, but not less than outside diameter of basin top flange. 

6. Vent Size:  Not required. 

2.4 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements. 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

B. Motors for submersible pumps shall be hermetically sealed. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation and filling are specified in Section 312000 "Earth Moving." 

3.2 EXAMINATION 

A. Examine roughing-in for plumbing piping to verify actual locations of storm drainage piping 
connections before sump pump installation. 

3.3 INSTALLATION 

A. Pump Installation Standards:  Comply with HI 1.4 for installation of sump pumps. 

3.4 CONNECTIONS 

A. Comply with requirements for piping specified in Section 22 13 16 "Sanitary Waste and Vent  
Piping." Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 
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3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection. 
2. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 

until no leaks exist. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

D. Pumps and controls will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.6 STARTUP SERVICE 

A. Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

3.7 ADJUSTING 

A. Adjust pumps to function smoothly, and lubricate as recommended by manufacturer. 
B. Adjust control set points. 

3.8 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain controls and pumps. 

END OF SECTION 22 14 29 
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SECTION 22 42 13.13 - COMMERCIAL WATER CLOSETS 

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. Flushometer valves. 

1.3 DEFINITIONS 

A. Effective Flush Volume: Average of two reduced flushes and one full flush per fixture. 
B. WaterSense Fixture: Water closet and/or flushometer valve/tank certified by the EPA to meet the 

WaterSense performance criteria. 

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. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for water closets. Include rated 
capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories. 

1. Water Closet “A” flushometer valves. 
2. Water Closet “B” flushometer valves. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For flushometer valves and electronic sensors to include in 
operation and maintenance manuals. 

1.7 MAINTENANCE MATERIALS 

A. Furnish extra materials that are packaged with protective covering for storage and identified with 
labels describing contents. 

1. Flushometer-Valve Repair Kits:  Equal to 10 percent of amount of each type installed, but 
no fewer than six of each type. 

22 42 13.13 
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1.8 QUALITY ASSURANCE 

A. Water Conservation: 

1. Provide plumbing fixtures complying with applicable provisions of Section 604.4 of the 
Plumbing Code of New York State. 

B. Regulatory Requirements:  Comply with requirements in 36 CFR Part 1191 – “Americans with 
Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural 
Barriers Act (ABA) Accessibility Guidelines"; for plumbing fixtures for people with disabilities. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Standards: 

1. Comply with ASME A112.19.5/CSA B45.15 for flush valves and spuds for water closets 
and tanks. 

2. Comply with ASSE 1037/ASME A112.1037/CSA B125.37 for flush valves. 
3. Comply with ICC A117.1 for ADA-compliant water closets. 

B. 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. 

C. Source Limitations: Obtain water closet flushometers from single source from single 
manufacturer. 

2.2 FLUSHOMETER VALVES 

A. Manual Flushometer Valves: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan Valve 
Company; Sloan Model No. 110-3.5 or comparable product by the following: 

a. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2. Minimum Pressure Rating:  125 psig. 

3. Features:  Include angle stop bumper, sweat solder adapter, cast set screw escutcheon, 
casing tube, integral check stop and backflow-prevention device. 

4. Material:  Brass body with corrosion and chloramine resistant components. 

5. Exposed Flushometer-Valve Finish:  Chrome plated. 

6. Consumption:  3.5 gal.per flush. 
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7. Minimum Inlet:  NPS 1. 

8. Minimum Outlet:  NPS 1-1/4. 

B. Concealed, Hard-Wired Flushometer Valves:  

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan Valve 
Company; Royal Sensor Model No. 611 ESS WB-1.28-OR-HW or comparable product by 
the following: 

a. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2. Minimum Pressure Rating:  125 psig. 

3. Features:  13” x 17” x 4” 16-gauge steel wall box with access panel and vandal resistant 
screws. Includes integral check stop and backflow-prevention device. 

4. Material:  Brass body with corrosion and chloramine resistant components. 

5. Concealed Flushometer-Valve Finish: Chrome plated. 

6. Panel Finish:  14-1/2” x 18-1/2”15-gauge Type 304 stainless steel with a #4 finish. 

7. Actuator:  Solenoid complying with UL 1951, and listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

8. Trip Mechanism:  Hard-wired electronic sensor complying with UL 1951, and listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

9. Consumption:  1.28 gal. per flush. 

10. Minimum Inlet:  NPS 1. 

11. Minimum Outlet:  NPS 1-1/4.  

12. Provide 4" x 4" x 2-1/2" electric boxes as required by manufacturer for each hard wired 
flushometer. 

13. Provide control wiring between flushometer solenoid valve, sensor, and transformer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before water-closet installation. 

B. Examine walls and floors for suitable conditions where water closets will be installed. 
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 

A. Flushometer-Valve Installation: 

1. Install flushometer-valve, water-supply fitting on each supply to each water closet. 

2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 

3. Install flushometer valves for accessible water closets such that the operating handle faces 
the approach or transfer side of the water closet stall.  Install sensor operated flushometer 
valves in the same manner so that, in the event that the sensor operated flushometer valve 
is replaced by a manually operated valve, the handle will comply with the above 
requirement. 

4. Provide 4" x 4" x 2-1/2" electric boxes as required by manufacturer for each hard wired 
flushometer. 

5. Provide control wiring between flushometer solenoid valve, sensor, and transformer. 

B. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 
locations and within cabinets and millwork. 

2. Install escutcheon so set screw is facing floor. 

C. Joint Sealing: 

1. Comply with sealant requirements specified in Section 07 92 00 "Joint Sealants." 
2. Seal joints between water closets and walls and floors using sanitary-type, one-part, 

mildew-resistant silicone sealant. 
3. Match sealant color to water-closet color. 

3.3 ELECTRICAL CONNECTIONS 

A. Install control wiring to field-mounted control devices. 

B. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with 
NFPA 70 and NECA 1. 

C. Install nameplate for each electrical connection, indicating electrical equipment designation and 
circuit number feeding connection. 

1. Nameplate to be laminated acrylic or melamine plastic signs with a black background and 
engraved white letters at least 1/2 inch high. 

3.4 ADJUSTING 

A. Operate and adjust water closets and controls.  Replace damaged and malfunctioning water 
closets, fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 
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3.5 CLEANING AND PROTECTION 

A. Clean water closets and fittings with manufacturers' recommended cleaning methods and 
materials. 

B. Install protective covering for installed water closets and fittings. 

END OF SECTION 22 42 13.13 
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SECTION 22 42 13.16 - COMMERCIAL URINALS 

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. Flushometer valves. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

1. Urinal “A” flushometer valves. 
2. Urinal “B” flushometer valves. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For flushometer valves and electronic sensors to include in 
operation and maintenance manuals. 

1.6 MAINTENANCE MATERIALS 

A. Furnish extra materials that are packaged with protective covering for storage and identified with 
labels describing contents. 

1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed, but 
no fewer than one of each type. 

2. Waterless Urinal Trap-Seal Liquid: Equal to 1 gal. for each urinal installed. 

1.7 QUALITY ASSURANCE 

A. Water Conservation: 

1. Provide plumbing fixtures complying with applicable provisions of Section 604.4 of the 
Plumbing Code of New York State. 

22 42 13.16 
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B. Regulatory Requirements:  Comply with requirements in 36 CFR Part 1191 – “Americans with 
Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural 
Barriers Act (ABA) Accessibility Guidelines"; for plumbing fixtures for people with disabilities. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Source Limitations: Obtain urinal flushometers from single source from single manufacturer. 

2.2 FLUSHOMETER VALVES 

A. Manual Flushometer Valves: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan Valve 
Company; Sloan Standard Model No. 186-0.5-DFB YBYC or comparable product by the 
following: 

a. Zurn Industries, LLC. 

2. Standard:  ASSE 1037. 

3. Minimum Pressure Rating:  125 psig. 

4. Features:  Include sweat solder adapter, cast set screw escutcheon, casing tube, integral 
check stop and backflow-prevention device. 

5. Material:  Brass body with corrosion and chloramine resistant components. 

6. Exposed Flushometer-Valve Finish:  Chrome plated. 

7. Style:  Exposed. 

8. Consumption:  0.5 gal. per flush. 

9. Minimum Inlet:  NPS 3/4. 

10. Minimum Outlet:  NPS 3/4. 

B. Concealed, Hard-Wired Flushometer Valves:  

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan Valve 
Company; Sloan Royal Sensor Model No. 195 ESS-0.5-L/OR-W/BOX-2-10-3/4-LDIM-
HW-24V or comparable product by the following: 

a. Zurn Industries, LLC. 
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2. Standard:  ASSE 1037. 

3. Minimum Pressure Rating:  125 psig. 

4. Features:  13” x 17” x 4” 16-gauge steel wall box with access panel and vandal resistant 
screws. Includes integral check stop and backflow-prevention device. 

5. Material:  Brass body with corrosion and chloramine resistant components. 

6. Panel Finish:  14-0 1/2” x 18-0 1/2”15-gauge Type 304 stainless steel with a #4 finish. 

7. Style:  Concealed. 

8. Actuator:  Solenoid complying with UL 1951, and listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

9. Trip Mechanism:  Hard-wired electronic sensor complying with UL 1951, and listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

10. Consumption:  0.5 gal. (1.9 Lper flush. 

11. Minimum Inlet:  NPS 3/4. 

12. Minimum Outlet:  NPS 3/4. 

13. Provide 4" x 4" x 2-1/2" electric boxes as required by manufacturer for each hard wired 
flushometer. 

14. Provide control wiring between flushometer solenoid valve, sensor, and transformer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Proceed with installation only after unsatisfactory conditions have been corrected.  
B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Flushometer-Valve Installation: 

1. Install flushometer-valve water-supply fitting on each supply to each urinal. 
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
3. Install lever-handle flushometer valves for accessible urinals with handle mounted on open 

side of compartment. 
  



COMMERCIAL URINALS  Tetra Tech 

22 42 13.16 / Page 4 Project No. 17597-22002B Architects & Engineers 

B. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 
locations. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 

C. Joint Sealing: 

1. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew-
resistant silicone sealant. 

2. Match sealant color to urinal color. 
3. Comply with sealant requirements specified in Section 07 92 00 "Joint Sealants." 

3.3 PIPING CONNECTIONS 

A. Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings required to 
match urinals. 

3.4 ELECTRICAL CONNECTIONS 

A. Install control wiring to field-mounted control devices. 

B. Connect control wiring in accordance with Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 

C. Ground equipment in accordance with Section 26 05 26 "Grounding and Bonding for Electrical 
Systems." 

D. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with 
NFPA 70 and NECA 1. 

E. Install nameplate for each electrical connection, indicating electrical equipment designation and 
circuit number feeding connection. 

1. Nameplate to be laminated acrylic or melamine plastic signs with a black background and 
engraved white letters at least 1/2 inch high. 

3.5 ADJUSTING 

A. Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals, fittings, 
and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 
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3.6 CLEANING AND PROTECTION 

A. Clean urinals and fittings with manufacturers' recommended cleaning methods and materials. 
B. Install protective covering for installed urinals and fittings. 
C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner. 

END OF SECTION 22 42 13.16 
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SECTION 22 45 00 - EMERGENCY PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Eyewash equipment. 

1.2 DEFINITIONS 

A. Portable, Self-Contained Emergency Plumbing Fixture: Fixture with flushing-fluid supply. 
B. Tepid: Between 60 and 100 deg F. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include flow rates and capacities, furnished 
specialties, and accessories. 

1. Self-Contained Eyewash Unit. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For emergency plumbing fixtures. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Extra Stock Material: Furnish extra materials to Owner that match products installed and that 
are packaged with protective covering for storage and identified with labels describing contents. 

1. Flushing-Fluid Solution: Separate lot and equal to at least 100 percent of amount of 
solution installed for each self-contained unit. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ANSI/ISEA Z358.1 for emergency plumbing fixtures including third-party 
certification of fixtures. 

22 45 00 
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2.2 EYEWASH EQUIPMENT 

A. Eyewash Units - Standard, Self-Contained: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Bradley 
Corporation; No. S19-921 or a comparable product by one of the following: 

a. Acorn Safety; a Division of Morris Group International. 
b. Encon Safety Products. 
c. Guardian Equipment Co. 
d. Haws Corporation. 
e. Speakman Company. 
f. WaterSaver Faucet Co. 

2. Source Limitations: Obtain eyewash units, standard, self-contained, from single 
manufacturer. 

3. Capacity: Not less than 0.4 gpm for at least 15 minutes. 

4. Gravity Tank:  7 gal. minimum, plastic, and suitable for shelf mounting. 

5. Flushing Fluid: Medically acceptable solution manufactured and labeled in accordance 
with applicable regulations. 

6. Actuator: Pull-down front panel or pull strap. 

7. Spray Heads: Protected, two mounted on tank. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Proceed with installation only after unsatisfactory conditions have been corrected. 
B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATON OF EMERGENCY PLUMBING FIXTURE 

A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components. 
B. Install fixtures level and plumb. 
C. Fasten fixtures to substrate. 
D. Fill self-contained fixtures with flushing fluid. 

3.3 IDENTIFICATION 

A. Install equipment nameplates or equipment markers on emergency plumbing fixtures and 
equipment and equipment signs on water-tempering equipment. Comply with requirements for 
identification materials specified in Section 22 05 53 "Identification for Plumbing Piping and 
Equipment." 
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3.4 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Perform each visual and mechanical inspection. 
2. Operational Test: Start units to confirm proper unit operation. 
3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 
4. Emergency plumbing fixtures and water-tempering equipment will be considered 

defective if they do not pass tests and inspections. 

3.5 ADJUSTING 

A. Operate and adjust emergency plumbing fixtures and controls. Replace damaged and 
malfunctioning fixtures and controls. 

B. Adjust or replace fixture flow regulators for proper flow. 

3.6 CLEANING AND PROTECTION 

A. Clean emergency plumbing fixtures with manufacturers' recommended cleaning methods and 
materials. 

B. Install protective covering for installed emergency plumbing fixtures and fittings. 
C. Do not allow use of emergency plumbing fixtures for temporary facilities unless approved in 

writing by Owner. 

END OF SECTION 22 45 00 
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SECTION 26 05 00.01 – COMMON WORK FOR ELECTRICAL 

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 and to all of Divisions 26. 

1.2 SUMMARY 

A. Section Includes: 

1. General requirements applicable to components and systems included in Electric 
Contract.  

B. Products Installed but Not Furnished Under This Section 

1. Make electrical connections to equipment shown on Drawings and furnished by other 
Contractors.   Obtain approved wiring diagrams and location drawings for roughing in 
and final connections from Contractor furnishing equipment.  

1.3 REFERENCES  

A. IBC  International Building Code 
B. IEEE  Institute of Electrical and Electronics Engineers, Inc. (The) 
C. IES  Illuminating Engineering Society of North America 
D. NEC  National Electrical Code 
E. NEMA National Electrical Manufacturers' Association 
F. NETA International Electrical Testing Association 
G. NFPA  National Fire Protection Association  
H. UL  Underwriters' Laboratories, Inc. 

1.4 SYSTEM DESCRIPTION 

A. Design Requirements - Provide complete systems, properly tested, balanced, and ready for 
operation including necessary details, items and accessories although not expressly shown or 
specified, including (but not limited to):  

1. Wiring and raceway for work specified in Project Manual and shown on Drawings. 
2. Electrical devices and equipment for work specified in Project Manual and shown on 

Drawings. 

26 05 00.01 
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B. Electric Layouts:  Arrange panels; disconnect switches, enclosed breakers, equipment, 
raceways, and similar components neatly, orderly and symmetrically.    Arrangements shown on 
Drawings are diagrammatic only; provide and adjust raceways, wiring, and other components as 
required. 

1. Power Interruptions and Scheduled Outages:  Coordinate scheduling of all power 
interruptions and outages with Owner.   

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 items listed below:. Include 
ratings, and furnished specialties and accessories. 

1. Panelboards. 
2. Disconnects. 
3. Handholes 
4. Straight blade receptacles  
5. Toggle switches 
6. Device covers 
7. Enclosed switches and circuit breakers 

 
1.6 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Codes and Standards:  Comply with applicable Federal, State and local building and 
electrical codes, laws, ordinances, and regulations, and comply with applicable NFPA, 
National Electrical Code and utility company requirements and regulations. Provide 
Underwriters Laboratories Seal on all materials. 

2. Permits and Inspections: Obtain approvals, tests, and inspections required by Architect, 
Engineer, local electrical inspector, agent or agency specified in Project Manual, or 
National, State, or local codes and ordinances. 

3. Schedule electrical inspection by an agency acceptable to the local authority having 
jurisdiction and submit final inspection certificate to Architect. 

4. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction 
and marked for intended use.  

1.7 ALTERATION PROCEDURES  

A. In locations where existing devices are indicated to be disconnected and removed and existing 
power circuit or communications cable is not scheduled to be reused: 

1. Remove circuit conductors back to source. 
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2. Modify panel directory for that circuit. 

3. Remove all existing exposed and unexposed accessible raceway. 

4. Provide blank cover plates or wall infill (as indicated on plans) and as described below: 

a. For single gang and multi-gang switch boxes in public or occupied spaces; 
stainless steel coverplates. 

b. For single gang and multi-gang boxes in un-occupied spaces; stainless steel, 
galvanized steel or PVC coverplates. 

c. For boxes larger than standard switch boxes in public or occupied spaces; remove 
existing box and provide wall infill, matching existing sub-surface and finished 
surface conditions.  Paint wall to match surrounding finishes.   

d. For boxes larger than standard switch boxes in un-occupied spaces; 18 gage 
galvanized sheet metal coverplate with machined edges.  Prime and paint to match 
surrounding finish conditions.   

5. Patch and paint existing walls where disturbed by the electrical work.  

B. In locations where existing devices are to remain in place, ensure circuits feeding such devices 
remain operational.  Modify existing circuits as required to allow new construction to occur and 
to maintain necessary circuitry to existing devices for complete and proper operation. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Conductors: Copper complying with NEMA WC 70/ICEA S-95-658. 

1. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for 
Type THHN/THWN-2 and Type XHHW-2. 

B. Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, Type MC with 
ground wire. 

2.2 CONNECTORS AND SPLICES 

A. Conductors No. 8 AWG and smaller: Screw on, wing nut wire connectors with fixed square 
wire threads and wide throated skirt. UL 486C Listed. 

B. Conductors No. 6 AWG to 3/0 AWG: Bolt on type or crimped type compression, seamless 
copper connectors using hand or hydraulic tool, color coded to wire size. Connector shall be 
electro-tin plated to resist electrolytic corrosion. UL 486A and UL 486B Listed. 
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C. Conductors No. 4/0 AWG and larger: Compression type solderless connector, long barrel 
seamless copper with minimum 2 pressure points per conductor. Fully compatible with industry 
standard crimping tool-die sets. Color coded to wire size and electro-tin plated to resist 
electrolytic corrosion.  UL 486A Listed. 

2.3 METAL CONDUIT, TUBING AND FITTINGS 

A. Galvanized Rigid Steel Conduit (GRC): Rigid, hot dipped galvanized steel with galvanized 
threaded malleable iron fittings and bushings with insulated throat (galvanized steel). 
ANSI C80.1 and UL 6. 

B. Electrical Metallic Tubing (EMT): Metallic galvanized steel tube with galvanized steel 
compression or setscrew type fittings and bushings with insulated throat (galvanized steel). 
ANSI C80.3 and UL 797. 

C. Flexible Metal Conduit (FMC):  Flexible, interlocked aluminum metal strip with galvanized 
screw-in type steel fittings. UL 1. 

D. Liquid Tight Flexible Metal Conduit (LFMC) : Liquid-tight flexible metal raceway with single, 
flexible, continuous, interlocked and double-wrapped steel core galvanized inside and outside, 
coated with liquid tight jacket of flexible polyvinyl chloride (PVC). UL 360. 

E. Fittings: 

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 
NFPA 70. 

2. Fittings for EMT: 

a. Material: Steel . 
b. Type: Set screw or compression. 

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper. 

2.4 NONMETALLIC CONDUIT AND TUBING 

A. RNC:  NEMA TC 2, UL 651,Type EPC-40-PVC, with matching fittings by same manufacturer 
as the conduit. 

B. ENT: Comply with NEMA TC 13 and UL 1653. 
C. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 

material. 
D. LFNC:  UL 1660. 
E. Fittings for LFNC:  UL 514B. 
F. Solvents and Adhesives: As recommended by conduit manufacturer. 
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2.5 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

B. Outlet Boxes 

1. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

2. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, 
with gasketed cover. 

3. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

4. Materials 

a. Recessed Applications and Exposed Applications in Unfinished Spaces: 
Galvanized, stamped steel.  

b. Boxes in stud walls shall be 4” square, 2 1/8” deep boxes with raised covers for 
power circuits.  Provide “Far-Side” box support to keep box alignment parallel 
with wall face. 

c. Boxes in masonry walls shall be 3 ½” deep masonry boxes, single or multigang as 
required 

d. Exposed Applications:  In finished spaces requiring exposed applications, provide 
boxes to match surface raceway system.  In situations where surface mount 
conduits are allowed, condulet style boxes shall be used.   

e. Concrete and Wall in Wet Locations: Heavy duty cast aluminum, thermoset 
protective silver grey finish, with threaded mounting posts. 

f. Weatherproof Outlet Boxes:  Corrosion-resistant cast metal weatherproof outlet 
wiring boxes of appropriate type, shape, size and depth, with threaded conduit ends 
and cast metal face plates with cover suitably configured for each application, 
including face plate gaskets and corrosion resistant fasteners. Do not compromise 
outlet weatherproof integrity when attachment plug is inserted. 

g. Junction and Pull Boxes:  Galvanized code gauge sheet steel boxes with screw-on 
covers, of appropriate type, shape and size suitable for box location and installation 
with welded seams and equipped with stainless steel nuts, bolts, screws and 
washers. 

5. Covers: Design and style for each type, outlet, junction box, etc.; NEMA rated for each 
location. 

 



COMMON WORK FOR ELECTRICAL  Tetra Tech 

26 05 00.01 / Page 6 Project No. 17597-22002B Architects & Engineers 

2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND CABLING 

A. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two. 

B. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load 
rating consistent with enclosure and handhole location. 

C. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 

D. Cover Legend: Molded lettering of system contained within. 

2.7 MOLDED-CASE CIRCUIT BREAKER SWITCHES 

A. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger. 

B. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, 
field-adjustable trip setting. 

2.8 ENCLOSED SWITCH AND CIRCUIT BREAKER ENCLOSURES:  

A. NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions 
at installed location. 

PART 3 - EXECUTION 

3.1 CUTTING AND PATCHING  

A. Furnish and install sleeves, inserts, panels, raceways, boxes, and similar infrastructure., ahead of 
general construction work and maintain Contractor personnel at Site during installation of 
general construction work to be responsible for and to maintain these items in position. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Exposed Feeders and Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: 
Type THHN/THWN-2, single conductors in raceway. 

B. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-2, 
single conductors in raceway. 

C. Exposed Branch Circuits and Concealed Branch Circuits in Concrete, below Slabs-on-Grade, 
Underground, in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors in 
raceway. 
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3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Wire and Cable Installation:  Install all wire and cable in approved raceway; with exit light 
circuits, emergency lighting circuits, and special systems wiring installed in separate raceways.   
Use UL approved lubricants for wire pulling.  Tag all feeders, subfeeders, special system wiring 
and branch circuit wiring at each pull box, junction box, and gutter space indicating point of 
origin and termination.   Install green grounding wire in all raceways for connection to 
equipment, motors, transformers, and similar equipment.   

B. Splices and Terminations: Make all splices accessible.  Insulate all splices, taps, and 
connections to insulation value of conductor.  Terminate low voltage cables with termination 
blocks. 

C. Common Neutral Conductor: Do not use common neutral for multiple branch circuits. 

D. Replace wiring damaged during installation. 

E. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

F. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

G. Metal Clad Type "MC" Cable: 

1. Install MC cable, parallel and perpendicular to surfaces or structural members following 
surface contours, where possible. 

2. Do not use MC cable for home runs (from panel to first device in branch circuit). 
3. Do not install exposed metal clad cable in any areas, including mechanical and electrical 

spaces. 
4. Do not penetrate floor slabs with MC cable. 
5. Metal clad cable may be used for switch, receptacle, light fixture, device and fixture 

branch circuit wiring above ceilings and in walls beyond corridor walls.  
6. MC cable shall include a neutral, whether used or not, to a light switch location. 
7. Above corridor ceilings, use MC cable for 6 foot light fixture whips. 

H. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  

I. Provide insulated, green, copper equipment ground conductor for each branch and feeder 
circuit. 

J. Metal Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate 
insulated equipment grounding conductor to the pole in addition to the grounding conductor 
installed with branch-circuit conductors. 
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3.4 RACEWAY APPLICATION 

A. Raceway Installation:  Securely support raceway from building construction, separately from 
outlet boxes and junction boxes.  Secure to masonry surfaces with expansion anchors.  Use 
galvanized hanger rods, inserts and hangers.   Conceal all raceway runs except in mechanical 
rooms, storage room ceilings, and areas above suspended ceilings.   Run exposed raceway 
neatly, parallel and level, to ceilings, walls and floors.  Make necessary offsets and bends to 
comply with construction.  Install expansion fittings at all building expansion joints.  Support all 
raceways with clamps per National Electric Code 

1. GRC Installation:  Use GRC in concrete slabs, below concrete slabs, below grade, damp 
locations, exterior locations and in hazardous locations. Where exposed leaving concrete 
slabs, extend minimum 6 inches above and below slabs.  Use GRC elbows when 
penetrating concrete slab from PVC raceway below or in slabs. 

2. RNC:  Use for underground applications, in slabs, and below slabs. Provide rigid raceway 
when extending through slabs.  Install in accordance with requirements of Article 352 of 
NEC. Make solvent-cemented joints in accordance with recommendations of 
manufacturer. 

3. EMT:  Use EMT for non-hazardous, dry locations above grade. As a minimum, use EMT 
in corridor ceilings, for home runs and in all unoccupied exposed interior areas. Surface 
mounted EMT shall not be used in finished areas without written permission from the 
Architect or Owner. 

4. FMC: Use flexible metal conduit for final connections to motors, step-down 
transformers, vibrating machines, etc. Terminate with clamp type connectors and 
anti-short bushing.  Maximum length of three feet. 

5. LFMC: Use a maximum of two feet of liquid tight flexible conduit for connection of 
motors and for other electrical equipment where subject to movement and vibration. 

B. Minimum Raceway Size:  1/2-inch (16-mm)  

C. Surface Raceways: Use surface raceways in finished spaces to conceal new cabling that cannot 
be installed above accessible ceiling or within walls.  Use surface raceway only when raceway 
type and routing are approved by Architect and Owner’s representative.   

3.5 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit.  

2. After installing conduit, backfill and compact. Start at tie-in point, and work toward end 
of conduit run, leaving conduit at end of run free to move with expansion and contraction 
as temperature changes during this process. Firmly hand tamp backfill around conduit to 
provide maximum supporting strength. After placing controlled backfill to within 12 
inches (300 mm) of finished grade, make final conduit connection at end of run and 
complete backfilling with normal compaction. 
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3. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through floor. 

4. Provide underground warning tape. 

3.6 LIGHTING AND APPLIANCE PANELBOARD INSTALLATION 

A. Install panelboards and accessories according to NECA 407. Comply with NECA 1. 

B. Mount top of trim 90 inches  above finished floor, unless otherwise indicated, and after ensuring 
the operating handle of the top-most switch or circuit breaker, in on position, is not higher than 
79 inches (2000 mm) above the finished floor or grade. 

C. Mount panelboard cabinet plumb and rigid without distortion of box.  

D. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 
box. 

E. Install filler plates in unused spaces. 

F. Stub two 1-inch empty conduits from panelboard into accessible ceiling space or space 
designated to be ceiling space in the future. Stub two 1-inch empty conduits below slabs not on 
grade. 

3.7 WIRING DEVICE INSTALLATION 

A. Replace devices that have been in temporary use during construction and that were installed 
before building finishing operations were complete. 

B. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

C. Do not remove surface protection, such as plastic film and smudge covers, until the last possible 
moment. 

D. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) in 
length. 

E. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw. 

F. Use a torque screwdriver when a torque is recommended or required by manufacturer. 

G. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 
No. 12 AWG pigtails for device connections. 

H. Tighten unused terminal screws on the device. 

I. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-
mounting screws in yokes, allowing metal-to-metal contact. 
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J. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the right. 

K. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

END OF SECTION 26 05 00.01 
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SECTION 31 20 00 - EARTH MOVING  

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. Preparing subgrades for walks, pavements and turf and grasses. 
2. Structural Fill: For backfill under structures, pavements, concrete pads, etc. 
3. Granular Fill: Subbase for asphalt paving, concrete paving, etc. 
4. Subsurface drainage fill for infiltration drainage, underdrains, etc. 
5. Excavating and backfilling for buildings and structures. 
6. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

 

B. Related Requirements: 

1. Section 32 92 00 - Turf and Grasses 

1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Subbase:  Granular aggregate layer supporting the slab-on-grade and pavement that also 
minimizes upward capillary flow of pore water. 

31 20 00 
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G. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Geotechnical Engineer.   

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by Geotechnical Engineer or Architect.  
Unauthorized excavation, as well as remedial work directed by Geotechnical Engineer or 
Architect shall be without additional compensation. 

H. Fill:  Soil materials used to raise existing grades. 

I. Hazardous Soil Materials:  Soils that are contaminated with petroleum product and/or hazardous 
chemicals, waste, or industrial waste. 

J. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed 1 cu. yd. for bulk excavation or for footing, trench, and pit 
excavation that cannot be removed by rock excavating equipment equivalent to the following in 
size and performance ratings, without systematic drilling, ram hammering, ripping, or blasting, 
when permitted: 

1. Rock Excavation:  Track-mounted excavator rated at not less than 222-hp flywheel power 
with weight of 70,000 lbs or greater and a 30-in wide short-tip radius rock bucket.  
(Ratings are based on Caterpillar's "Model No. 330B”.) 

K. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below aggregate base, structural fill, drainage fill, or topsoil materials. 

M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings. 

N. Non-Granular Fill:  Soil fill material used to raise existing grades in areas that do not require 
granular or structural fill.  

O. Well-Graded:  Soils containing a good range of all representative particle sizes between the 
largest and the smallest.  All sizes must be represented, and no one size should be either 
overabundant or missing. 

P. Poorly-Graded:  Soils which either contain a narrow range of particle sizes or have some 
intermediate sizes lacking. 
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1.4 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

B. Action Submittals: 

1. Product Data:  For each type of the following manufactured products required: 

a. Geotextiles. 
b. Warning tapes. 

 
2. Material Test Reports:  For each on-site and borrow soil material proposed for fill and 

backfill as follows: 

a. Classification according to ASTM D 2487. 
b. Laboratory compaction curve according to ASTM D 1557. 
c. Submitted material testing and analysis shall demonstrate that no unsuitable soil 

groups are present. 
d. Submitted material testing and analysis shall demonstrate that no absorbent clays 

are present. 

3. Delegated-Design Submittal:   

a. For excavations greater than or equal to 20 feet in depth require engineered 
systems design per OSHA requirements, signed and sealed by a professional 
engineer, and submitted for review. 

b. Plan for protection of persons passing excavations including diagram or 
description of means and methods to protect all people from project hazards 
through the duration of the project shall be submitted for review. 

4. Samples for Verification:  For the following products, in sizes or quantities indicated 
below: 

a. Fill:  One-half gallon by volume of material in sturdy container of each type of fill, 
naming source for each material. 

b. Geotextile:  12 by 12 inches. 
c. Warning Tape:  12 inches long; of each color. 

5. Verification of Conditions:  Written confirmation from installer that installation of 
Earthwork Materials installed in accordance with specifications. 

C. Informational Submittals: 

1. Qualification Data:  For qualified testing agency. 
 

2. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, which might be 
misconstrued as damage caused by earth moving operations.  Submit before earth moving 
begins. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Qualified Installers as defined below: 

1. Earthwork Contractor Experience Requirements: Provide a list of at least four Earthwork 
projects of comparable size, scope, and quality completed successfully by the proposed 
Sub Contractor within the past two years that includes the date completed, project 
Owner’s name and current contact information, including telephone numbers and e-mail 
addresses. 

B. Civil/Structural Preconstruction Conference:  Attend Civil/Structural Preconstruction 
Conference.   

1.6 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property:  If work includes improvements on adjoining property, 
written authorization for performing earth moving indicated on property adjoining Owner's 
property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located before 
beginning earth moving operations. 

D. Do not commence earth moving operations until temporary and permanent erosion- and 
sedimentation-control measures, specified in Division 31 Section “Erosion and Sedimentation 
Control” are in place. 

E. Do not commence earth moving operations until plant-protection measures specified in Division 
31 Sections “Erosion and Sedimentation Control” and “Site Clearing” are in place. 

F. The following practices are prohibited within tree- or plant-protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 
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8. Directing vehicle or equipment exhaust towards protection zones. 
9. Heat sources, flames, ignition sources, and smoking within or near protection zones. 

G. Existing Hazardous Materials: 

1. If during the performance of the work suspected hazardous materials are encountered, do 
not disturb; immediately notify Architect and Owner.  If present, hazardous materials will 
be removed by Owner under a separate contract. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Soil Materials: 

1. General:  Provide imported soil materials when sufficient satisfactory soil materials are 
not available from onsite excavations.  

2. Topsoil:  Refer to Turf and Grasses Specification, Division 32.  

B. Hazardous Materials:  

1. Provide fill materials that are not contaminated with petroleum product, hazardous waste 
or industrial waste. 

2. Contamination above federal, state or local requirements is not acceptable. Materials with 
a visible sheen or petroleum odor shall be rejected. 

C. Unsuitable Soils: (Includes excavated native and imported non-granular, granular and structural 
fill materials)  

1. Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to 
ASTM D 2487, or a combination of these groups. 

a. Soils Materials shall not contain any absorbent aluminum phyllosilicates, including 
but not limited to: bentonite (sodium, calcium, or potassium), tonstein, 
montmorillonite, kaolinite. or other absorbent clays. 

2. Unsuitable soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

3. Submitted material testing and analysis shall demonstrate that material classification 
meets ASTM-D2487 USC system criteria and that no unsuitable soil groups, or absorbent 
clays are present. 

D. Non-Granular Fill:  Material is to comply with NYSDOT requirements for Select Borrow and 
Select Fill with modifications shown below.  This material is not allowed in areas where 
granular soils are required, including within the building footprint, below pavement areas or 
below a synthetic turf athletic field. 
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1. On-Site Non-Granular Fill 

a. Submittal must be provided demonstrating that on-site soil material meets the 
criteria outlined in this Section for use as fill material. 

b. Obtain approval of Architect before proceeding with use of on-site material. 

c. Material is to have no particles greater than 3” in maximum dimension, no more 
than 70% by weight passing the #40 sieve and no more than 20% passing the #200 
sieve. 

d. Testing submitted is to demonstrate that proper compaction can be achieved as 
required in Part 3, Execution.  

2. Imported Non-Granular Fill 

a. Where quantity of approved non-granular fill materials required exceeds that 
available from on-site stockpiles, provide suitable material from off-site sources. 

b. Obtain approval of Architect before proceeding with use of imported fill material. 

c. Material is to have no particles greater than 3” in maximum dimension, no more 
than 70% passing by weight the #40 sieve and no more than 15% passing the #200 
sieve. 

d. Testing submitted is to demonstrate that proper compaction can be achieved as 
required in Part 3, Execution.  

E. Structural Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand. 

1. Type 1 Fill (NYSDOT ITEM No. 304.11 Granular Fill) gradation requirements: 
 

Sieve Designation Percent by Weight Passing 
Square Mesh Sieves 

3 inch 100 
2 inch 90 to 100 
1/4-inch 30 to 65 
#40 5 to 40 
#200 0 to 10 

F. Granular Fill:  Import all granular fill types from off-site sources.  Granular fill consists 
of stone, sand, and gravel, or blends of these materials, free of slag, complying with New York 
State Department of Transportation (NYSDOT) Standard Specification, Section 304, as 
modified below: 
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1. Type 2 Fill (NYSDOT ITEM No. 304.12 / Crushed / Blasted Ledge Rock Stone) 
Gradation Requirements.   

 
Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 
2 inch 100 
1/4-inch 25 to 60 
#40 5 to 40 
#200 0 to 10 

2. Type 4 Fill (NYSDOT ITEM No. 304.14 / Select Granular Fill) Gradation Requirements.   
 

Sieve Designation Percent by Weight Passing 
Square Mesh Sieves 

2 inch 100 
1/4-inch 30 to 65 
#40 5 to 40 
#200 0 to 10 

G. Crushed Stone:  Crushed stone to complying with New York State Department of 
Transportation (NYSDOT) Standard Specifications, Section 703-0201 which is product of 
mechanical crushing.  Where indicated, provide the following fill materials, consisting of clean, 
free of slag, durable, sharp-angled fragments of rock of uniform quality.  The crushed stone 
used as coarse aggregate for all items shall be obtained from sources conforming to the 
requirements of the NYSDOT as to sampling, testing methods, Quarry Reports and any other 
required procedures and complying with following requirements: 

1. NYSDOT No. 1 Crushed Stone Gradation Requirements (NYSDOT 703-4 # 1 Stone): 

Sieve Designation Percent by Weight Passing 
Square Mesh Sieves 

1 inch 100 
1/2-inch 90 to 100 
1/4-inch 0 to 15 
#200 0 to 1 

2. NYSDOT No. 2 Crushed Stone Gradation Requirements (NYSDOT 703-4 #2 Stone): 

Sieve Designation Percent by Weight Passing 
Square Mesh Sieves 

1-1/2 inch 100 
1 inch 90 to 100 
1/2-inch 0 to 15 
#200 0 to 1 

H. Sand for general use and/or utility bedding:  ASTM C 33; fine aggregate. 

I. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.  



EARTH MOVING  Tetra Tech 

31 20 00 / Page 8 Project No. 17597-22002B Architects & Engineers 

2.2 GEOTEXTILES 

A. Separation/Filter Fabric - Nonwoven needle-punched polypropylene geotextile filter/separation 
fabric complying with the following:  

 
Fabric Property Value Test Method 
Grab Tensile Strength 120 lb ASTM D 4632 
Grab Tensile Elongation 50 percent ASTM D 4632 
Trapezoid Tear Strength 50 lbs ASTM D 4533 
CBR Puncture Strength 310 lbs min ASTM D 6241 
Apparent Opening Size No. 70 sieve max ASTM D 4751 
Permittivity 1.7 sec-1 ASTM D 4491 
Flow Rate 135 gal min/ft2 ASTM D 4491 
UV Stability 70% after 500 hours ASTM D 4355 

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. TenCate Mirafi - 140N 
b. Amoco - 4547   
c. Geotex – 451 

B. Soil Stabilization Fabric: Heavy duty, commercially manufactured woven polypropylene 
geotextile meeting the following properties: 

 
Fabric Property Test Method Unit Typical Value 
Grab Tensile Strength ASTM D 4632 lbs 200 
Grab Tensile Elongation ASTM D 4632 % 15 
Trapezoidal Tear Strength ASTM D 4533 lbs 75 min. 
CBR Puncture Strength ASTM D 6241 lbs 700 
UV Resistant after 500 hours ASTM D 4355 % Strength 70 
Apparent Opening Size ASTM D 4751 US Sieve 40 
Permittivity ASTM D 4491 sec-1 0.05 
Water Flow Rate ASTM D 4491 gal/min/ft2 4.0 

 
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. TenCate Mirafi - 500X 
b. US Fabrics, Inc. - US 200 
c. Carthage Mills – FX-55 
d. Propex – 200 ST 

C. Subsurface Drainage Geotextiles:  Refer to Division 33 Section "Storm Utility Drainage 
Piping".  
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which earthwork is to be accomplished 
in coordination with Installer of materials and components specified in this Section and notify 
affected Prime Contractors and Architect in writing of any conditions detrimental to proper and 
timely accomplishment.  Do not proceed with earthwork until unsatisfactory conditions have 
been corrected in manner acceptable to Installer. 

1. When Installer confirms conditions as acceptable to ensure proper and timely installation 
and to ensure requirements for applicable warranty or guarantee can be satisfied, submit 
to Architect written confirmation from applicable Installer.  Failure to submit written 
confirmation and subsequent installation will be assumed to indicate conditions are 
acceptable to Installer. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth moving 
operations. 

1. Contractor is entirely responsible for strength and adequacy of bracing and shoring, and 
for safety and support of construction from damage or injury caused by lack of adequate 
protection or by movement or settlement. 

2. Contractors are advised that they are required to comply with Occupational Safety and 
Health Administration’s (OSHA) standards pertaining to excavation. 

3. All excavations must be barricaded at all times using either traffic or A-Frame type 
barricades.  Gaps between barricades may be up to 6-inches wide and must be blocked 
with caution tape. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 
temporary protection before placing subsequent materials. 

3.3 UNDERGROUND UTILITY SURVEY 

A. An underground utility survey must be conducted prior to the start of any excavation.  Call 811 

3.4 DEWATERING 

A. Refer to Division 31 Section “Dewatering”. 

B. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 
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C. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches. 

3.5 EXPLOSIVES 

A. Explosives:  Do not use explosives. 

3.6 EXCAVATION, GENERAL 

A. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be 
classified as earth and rock.  Do not excavate rock until it has been classified and cross 
sectioned by Geotechnical Engineer.  Changes in the Contract Time may be authorized for rock 
excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 
underground structures, utilities, and other items indicated to be removed; together with 
soil, boulders, and other materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; ram hammering; or ripping of material not classified as rock 
excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock (refer to Definitions section: 
“Rock” paragraph above).  Remove rock to lines and subgrade elevations indicated to 
permit installation of permanent construction without exceeding the following 
dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 

42 inches wide. 

3.7 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

 
1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  

Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

a. See Structural Drawings for specific removal and replacement instructions if 
required. 
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B. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use 
narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop 
exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Protect trees and other plants in accordance with requirements in Division 1 Section 
"Temporary Facilities and Controls" and Division 31 Section “Erosion and Sedimentation 
Control”. 

3.8 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.9 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms: Excavate trenches 6 inches (150 mm) deeper than bottom of pipe and conduit 
elevations to allow for bedding course. Hand-excavate deeper for bells of pipe. Remove 
projecting stones and sharp objects along trench subgrade. 

D. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-
tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed 
roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 
installation of utilities. 

3. Cut and protect roots in accordance with standard nursery practice and Division 31 
Section “Erosion and Sedimentation Control”.    

3.10 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 
B. If Geotechnical Engineer determines that unsuitable soil is present, continue excavation and 

replace with compacted backfill or fill material as directed. 
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3.11 PROOF-ROLLING 

A. Proof-roll subgrade below building slabs, concrete pads and pavements by making a minimum 
of four (4) passes in two perpendicular directions with a 10-ton roller, or a 1.5-ton trench roller, 
where access is confined.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction and repeating proof-rolling in direction 
perpendicular to first direction with a minimum of four overlapping passes.  

2. Excavate soft spots, unsuitable soils, and areas of excessive pumping or rutting, as 
identified by Geotechnical Engineer and as directed by Owner, and replace with 
compacted backfill or fill as directed.  Notify Architect in writing of any required 
remediation. 

3. Foundations:  Proof-roll prior to excavation for foundations but after top soil is stripped.  

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities without additional compensation. 

3.12 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation.  CLSM 
(flowable fill), per this specification section, may be used when approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit in accordance 
with this Section unless otherwise directed by Geotechnical Engineer. 

3.13 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees. 

3.14 SOIL STABILIZATION FABRIC 

A. Install soil stabilization fabric:  After subgrade has been compacted and proof-rolled, install soil 
stabilization fabric as specified by the manufacturer, including the following: 

1. Lay fabric in the direction of traffic. 
2. Overlap fabric side to side and end to end a minimum of two feet. 
3. Insure that fabric lies flat during fill placement. 
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3.15 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.16 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

C. Backfill voids with satisfactory soil while removing shoring and bracing. 

D. Place and compact initial backfill of subbase material or satisfactory soil, free of particles larger 
than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of piping or conduit to avoid damage or displacement of 
piping or conduit.  Coordinate backfilling with utilities testing. 

E. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

F. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 

3.17 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows.  Refer to Part 2 for 
material requirements and specific conditions for the use of each type of soil material.  All fill 
materials to be approved by Architect per requirements noted in Part 2.  

1. Under grass and planted areas: 

a. Use satisfactory non-granular fill material. 
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2. Under walks, pavements and exterior slabs: 

a. Use Structural Fill below subbase layer and Type 2 granular fill for subbase layer. 

3. Under steps and ramps 

a. Use structural fill below subbase layer and Type 2 granular fill for subbase layer. 

4. Under building slabs: 

a. Use structural fill below subbase layer.  For subbase, use No. 2 Crushed Stone.  
See Drawings for depth. 

5. Under footings and foundations: 

a. Use structural fill.  

6. Under catch basins, manholes, vaults or other underground structures. 

a. Use structural fill or as noted on drawings. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.18 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry density. 

3.19 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Maximum layer depth before compaction: 

1. Under Pavement:  Place backfill and fill soil materials in layers not more than 8 inches in 
loose depth for material compacted by heavy compaction equipment, and not more than 4 
inches in loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry weight 
density according to ASTM D 1557: 
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1. Under structures, building slabs, steps, synthetic turf and pavements:   

a. Scarify and recompact top 12 inches of existing subgrade and each layer of backfill 
or fill soil material at 95 percent. 

2. Under walkways:  

a. Scarify and recompact top 6 inches below subgrade and compact each layer of 
backfill or fill soil material at 95 percent. 

3. Under natural turf or unpaved areas:   

a. Compact each layer of subgrade backfill or fill soil material at 85 percent.  
Compact all layers beneath the upper 2'-0" to at least 95 percent.  

4. Utility trenches:  

a. Compact each layer of initial and final backfill soil material at 85 percent. 

5. Landscape Planting Areas:   

a. Compact each layer of subgrade backfill or fill soil material at 75 percent. 

6. Under catch basins, manholes, vaults or other underground structures. 

a. Scarify and recompact top 12 inches of existing subgrade and each layer of backfill 
or fill soil material at 95 percent. 

3.20 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  
Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 
10-foot straightedge and within +0” / -1” tolerance of bottom of slab.  



EARTH MOVING  Tetra Tech 

31 20 00 / Page 16 Project No. 17597-22002B Architects & Engineers 

3.21 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place granular fill base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place granular fill base course under pavements and walks as follows: 

1. Place base course material over subgrade under hot-mix asphalt pavement. 

a. If separation geotextile is shown in details, install on prepared subgrade according 
to manufacturer's written instructions, overlapping sides and ends. 

2. Shape base course to required crown elevations and cross-slope grades. 

3. Place base course 6 inches or less in compacted thickness in a single layer. 

4. Place base course that exceeds 6 inches in compacted thickness in layers of equal 
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 

5. Compact base course at optimum moisture content to required grades, lines, cross 
sections, and thickness to not less than 95 percent of maximum dry unit weight according 
to ASTM D 1557. 

3.22 SUBBASE FOR CONCRETE SLABS-ON-GRADE 

A. Place subbase on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact subbase under cast-in-place concrete slabs-on-grade 
as follows: 

1. Place subbase 8 inches or less in compacted thickness in a single layer. 
2. Place subbase that exceeds 8 inches in compacted thickness in layers of equal thickness, 

with no compacted layer more than 8 inches thick or less than 3 inches thick. 
3. Compact each layer of subbase to required cross sections and thicknesses to not less than 

95 percent of maximum dry density according to ASTM D 4254. 

3.23 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections unless otherwise noted. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

C. Inspections and tests: 

1. Geotechnical observations:  Proof rolling procedures, site preparation, unsuitable soils 
removal, excavations, footing bearing, and fill placement. 
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2. Field Density Testing: 
 

a. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will 
be performed to verify design bearing capacities.  Subsequent verification and 
approval of other footing subgrades may be based on a visual comparison of 
subgrade with tested subgrade when approved by Geotechnical Engineer. 

 
b. Testing agency will test compaction of soils in place according to ASTM D 1556, 

ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1) Fill under Footings: In each compacted fill layer, 1 compaction test for 
every 30 linear feet of wall may be taken. 1 compaction test may be made 
under each individual footing. 

2) Foundation Wall Backfill:  At each compacted backfill layer, at least one 
test for every 50 feet or less of wall length, but no fewer than two tests. 

3) Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, at least one test for every 2,000 sq. ft. or less of paved area or 
building slab, but in no case fewer than three tests. 

4) Trench Backfill:  At each compacted initial and final backfill layer, at least 
one test for every 150 feet or less of trench length, but no fewer than two 
tests. 

 
c. When testing agency reports that subgrades, fills, or backfills have not achieved 

degree of compaction specified, scarify and moisten or aerate, or remove and 
replace soil materials to depth required; recompact and retest until specified 
compaction is obtained. 

3.24 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Geotechnical Engineer 
or Architect; reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 
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3.25 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

END OF SECTION 31 20 00 
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SECTION 32 12 16 - ASPHALT PAVING 

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. 

B. The principle reference for materials and methods is the “New York State Department of 
Transportation Standard Specifications for Construction and Materials,” latest edition (NYSS). 

1.2 SUMMARY 

A. Section Includes: 

1. Hot-mix asphalt paving. 
2. Pavement-marking paint. 

B. Related Sections: 

1. Section 31 20 00 "Earth Moving" for subgrade and aggregate base preparation and other 
requirements. 

1.3 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

B. Action Submittals: 

1. Product Data:  For each type of product indicated.  Include technical data and tested 
physical and performance properties. 

a. Job-Mix Designs:  For each job mix proposed for the Work. 
b. Paving Schedule 
c. Paver / Asphalt installation showing joints. 
d. Equipment to be used including, but not limited to paver(s) and roller(s). 
e. Location of Mix Plant 
f. Trucking operation including number of vehicles. 

C. Qualification Data:   

1. Manufacturer’s Certificates:  Certify that hot mix asphalt products meet or exceed 
NYSDOT Standard Specifications: 

a. Section 401:  Plant Production 
b. Section 402:  Hot Mix Asphalt (HMA) Pavements 
c. Section 407:  Tack Coat 
d. Section 685:  Pavement Markings 

32 12 16 
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1.4 QUALITY ASSURANCE 

A. Manufacturer and Mixing Plant Qualifications:  A paving-mix manufacturer and mixing plant 
with NYSDOT approved materials and batch plant equipment complying with the following 
NYSDOT Standard Specifications: 

1. Section 401:  Plant Production 
2. Section 402:  Hot Mix Asphalt (HMA) Pavements. 

B. Asphalt Paving Installer:  Company specializing in performing work described in this section 
with minimum experience of three years. 

C. Permits:  Submit certified copies of all permits obtained from local regulatory agencies and 
New York State Department of Transportation. 

D. Installation Requirements:  Work to be performed in accordance with the following NYSDOT 
Standard Specifications: 

1. Section 402:  Hot Mix Asphalt (HMA) Pavements 
2. Section 407:  Tack Coat 
3. Section 685:  Epoxy Reflectorized Pavement Markings 

E. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to hot-mix asphalt paving including, but not 
limited to, the following: 

2. Review proposed sources of paving materials, including capabilities and location of plant 
that will manufacture hot-mix asphalt. 

3. Review condition of subgrade and preparatory work. 
4. Review requirements for protecting paving work, including restriction of traffic during 

installation period and for remainder of construction period. 
5. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

1.5 REGULATORY REQUIREMENTS 

A. Obtain written permission and required permits from applicable agency prior to start of 
construction and submit copies of permits as specified in “Submittals - Quality Control 
Submittals” above. 

1.6 PROJECT CONDITIONS 

A. Temperature and Seasonal Limitations:  Refer to NYSDOT 402-3.01 Temperature and Seasonal 
Limitations.   

1. Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent 
or expected before time required for adequate cure, if the temperature has not been above 
35 deg for 12 hours immediately prior to application or if the following minimum surface 
temperatures are not met. 
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2. Minimum Surface Temperatures:  Comply with NYSDOT Standard Specifications 
Section 402, table 402-1 – Temperature Requirements. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature in accordance with NYSDOT Standard Specifications 
Section 685-3.02 – Atmospheric Conditions. 

PART 2 - PRODUCTS 

2.1 AGGREGATE SUBBASE AND BASE FOR ASPHALT PAVING 

A. Refer to Division 31 Section "Earth Moving" for aggregate subbase and base courses and for 
aggregate pavement shoulders. 

2.2 ASPHALT PAVING MIX AGGREGATES 

A. Aggregates for binder and top course:  Conform to the requirements of NYSDOT Standard 
Specification 401-2.02, Aggregates. 

2.3 ASPHALT MATERIALS 

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes meeting NYSDOT Standard 
Specifications, Section 402 (70 Series) for each pavement course and complying with the 
following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located. 

2. Mixes to be placed at thickness noted on the Drawings. 
3. Binder Course (2-in < t < 3-in): NYSDOT No. 402.197904 (Type 3 Binder). Maximum 

20% RAP permitted.  
4. Binder Course (3-in < t < 5-in): NYSDOT No. 402.257904 (Type 3 Binder). Maximum 

20% RAP permitted.  
5. Shim Course: NYSDOT No. 402.058904 (Type 5 Shim).  Maximum 20% RAP 

permitted. 
6. Top Course: NYSDOT No. 402.127304 (Type 6.)  Maximum 20% RAP permitted. 
7. Top Course: NYSDOT No. 402.097304 (Type 7.)  Maximum 20% RAP permitted. 
8. Top Course: NYSDOT No. 402.097104 (Type 7F.)  Maximum 20% RAP permitted. 

B. Coatings/Fillers:  Comply with New York State Department of Transportation Standard 
Specification, Section 702 for material designations indicated. 

1. Tack Coat: Emulsified asphalt 

a. Slow setting type; NYSDOT Designation 702-3601 (SS-1h) or 702-4501 (CSS-
1h). 

b. Medium setting type; NYSDOT Designation 702-3401 (HFMS-2H) or 702-4301 
(CMS-2h) 



ASPHALT PAVING  Tetra Tech 

32 12 16 / Page 4 Project No. 17597-22002B Architects & Engineers 

2. Asphalt Cement Filler: NYSDOT Designation 702-0700. 

C. Water:  Potable. 

2.4 PAVEMENT MARKING PAINT 

A. Complying with NYSDOT Standard Specifications: 

1. Section 727-09:  White and Yellow Solvent Borne Acrylic Permanent Traffic Paint  

2. Colors:   

a. White for asphalt striping and signage 

1) Lane Markings for traffic in the same direction 

b. Yellow for traffic markings  

1) No parking parent / bus drop-off zones 
2) No parking fire lanes 
3) Lane Markings for opposing traffic 
4) Parking Stalls – Confirm with owner 

c. Blue for the following locations: 

1) ADA Accessible symbol and associated ADA Accessible striping 

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. TM 5626 White Setfast Acrylic Traffic Marking Paint, Sherwin Williams 
Company, Baltimore, MD 

b. TM 5627 Yellow Setfast Acrylic Traffic Marking Paint, Sherwin Williams 
Company, Baltimore, MD 

c. TM 2133 Blue Setfast Latex Traffic Marking Paint, Sherwin Williams Company, 
Baltimore, MD 

B. Pavement Striping Blackout Paint:  Opaque, high quality, exterior grade primer compatible with 
existing asphalt surface and pavement marking paint. 

 
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. TM 5629 Black Setfast Acrylic Traffic Marking Paint, Sherwin Williams 
Company, Baltimore, MD 

C. Complying with NYSDOT Standard Specifications: 

1. Section 727-03: Epoxy Pavement Marking Coating Material 
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2. Colors:   

a. White for asphalt striping and signage 

1) Lane Markings for traffic in the same direction 

b. Yellow for traffic markings  

1) No parking parent / bus drop-off zones 
2) No parking fire lanes 
3) Lane Markings for opposing traffic 
4) Parking Stalls – Confirm with owner 

c. Lane Markings for opposing traffic Blue for the following locations: 

1) ADA accessible symbol and associated ADA accessible striping 

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. EpoPlex “LS 50 White”, two-component, 100% solids epoxy highway marking 
coating material, EpoPlex, Maple Shade, NJ 08052 

b. EpoPlex “LS 50 Yellow”, two-component, 100% solids epoxy highway marking 
coating material, EpoPlex, Maple Shade, NJ 08052 

c. EpoPlex “LS 50 Custom Color (ADA Blue)”, two-component, 100% solids epoxy 
highway marking coating material, EpoPlex, Maple Shade, NJ 08052 

D. Pavement Striping Blackout Paint:  Opaque, high quality, exterior grade primer compatible with 
existing asphalt surface and pavement marking paint. 

 
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. TM 5629 Black Setfast Acrylic Traffic Marking Paint, Sherwin Williams 
Company, Baltimore, MD 

b. 3M Co., St. Paul, MN www.3m.com  (888-364-3577) 

E. Complying with NYSDOT Standard Specifications: 

1. Section 727-09:  White and Yellow Acrylic Waterborne Permanent Traffic Paint  

2. Colors:   

a. White for asphalt striping and signage 

1) Lane Markings for traffic in the same direction 

b. Yellow for traffic markings  

1) No parking parent / bus drop-off zones 
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2) No parking fire lanes 
3) Lane Markings for opposing traffic 
4) Parking Stalls – Confirm with owner 

c. Blue for the following locations: 

1) ADA Accessible symbol and associated ADA Accessible striping 

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. TM 226 White Setfast Acrylic Waterborne Traffic Paint, Sherwin Williams 
Company, Baltimore, MD 

b. TM 227 Yellow Setfast Acrylic Waterborne Traffic Paint, Sherwin Williams 
Company, Baltimore, MD 

2.5 AUXILIARY MATERIALS 

A. Soil Stabilization Fabric:  Refer to Section 31 20 00 "Earth Moving". 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 
tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

a. Subsurface preparation shall conform to the appropriate section of NYSS. 

4. After rolling, test course with straight edge min.  15 ft. long.  Satisfactorily eliminate any 
depression over 1/4" deep.   

5. Proceed with paving only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 SAWCUTTING 

A. Saw cut existing pavement perpendicular to the roadway surface in neat lines.  If the pavement 
breaks irregularly along the cut line during removal, saw cut the entire length of pavement again 
to achieve one uniform, straight, and neat line. 

3.3 TACK COAT 

A. Apply in accordance with NYSDOT Standard Specifications Section 407-3.02. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

B. Manhole and Catch Basin Frames and Grates: 

1. Coat surfaces of frames and grates with oil to prevent asphalt adherence to surfaces.  Do 
not tack coat. 

3.4 PATCHING  

A. Hot-Mix Asphalt Pavement:   

1. Preparation:  Saw cut perimeter of patch and excavate existing pavement section to sound 
base.  Excavate rectangular or trapezoidal patches, extending the minimum distance 
shown on Drawings into adjacent sound pavement, unless otherwise indicated.  Cut 
excavation faces vertically.  Remove excavated material.  Recompact existing unbound-
aggregate base course to form new subgrade.  Apply tack coat. 

2. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while 
still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer 
finished flush with adjacent surfaces. 

3. Use hot-applied joint sealant to seal new joints.  Fill flush with surface of existing 
pavement and remove excess. 

3.5 REPAIRS 

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface 
course to level sags and fill depressions deeper than 1 inch in existing pavements. 

1. Install leveling wedges in compacted lifts not exceeding 3 inches thick. 

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 
1/4 inch. 

1. Clean cracks and joints in existing hot-mix asphalt pavement. 
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess. 
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3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide.  Fill flush 
with surface of existing pavement and remove excess. 

3.6 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material 
from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and 
written application instructions.  Apply to dry, prepared subgrade or surface of compacted-
aggregate base before applying paving materials. 

1. Herbicide Application:  Obtain approval of Owner before herbicide notification or 
application.  Notify Owner’s designated pesticide representative and all property 
neighbors not less than 48 hours in advance of any pesticide application including all 
herbicides, insecticides and fungicides in accordance with the School Pesticide Neighbor 
Notification Law, Section 409-h of New York State Education Law and Commissioner's 
Regulation 155.24. 

C. Tack Coat:  Apply tack coat. 

3.7 HOT-MIX ASPHALT PLACING 

A. Hot-Mix Asphalt Paving Application:  Provide finished surface free from depressions that could 
collect water.  Satisfactorily remove, at Contractor's expense, any depressions over 1/8" when 
tested with 6-foot straight edge without evidence of patching.  Carry all paving to wood 
stripping, curbing or to location shown on Drawings. 

B. Application Over Aggregate Base:  

1. Heavy Duty, Auto Duty and Light Duty Asphalt Areas:  Apply over aggregate base in 2 
courses. Comply with New York State Department of Transportation Standard 
Specification, Section 401 and Section 402, for asphalt types specified. 

C. Placement:  Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike 
off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents 
segregation of mix.  Place each course to required grade, cross section, and thickness when 
compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Spread mix at minimum temperature of 250 deg F. 
3. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 
4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 
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D. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser 
width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips.  Complete a section of asphalt base course before placing asphalt 
surface course. 

E. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 
to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface. 

3.8 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct 
joints free of depressions, with same texture and smoothness as other sections of hot-mix 
asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 

2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 

3. Offset transverse joints, in successive courses, a minimum of 24 inches. 

4. Construct transverse joints at each point where paver ends a day's work and resumes 
work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" 
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 
Operations."  

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 

7. Use hot-applied joint sealant to seal new joints.  Fill flush with surface of existing 
pavement and remove excess. 

3.9 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-
plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 
outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness.  Correct laydown and rolling operations to comply with requirements. 
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C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while 
hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix 
asphalt course has been uniformly compacted to the following density: 

1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927 
or AASHTO T 245, but not less than 94 percent or greater than 100 percent. 

2. Average Density: 92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent or greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to 
proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and 
replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface 
smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled 
and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 

3.10 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances: 

1. Base Course:  Plus 1/2 inch, no minus. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 

C. Pavement Surface Drainage:  Pavement is to drain to catch basin, swale or other storm drainage 
control measure as indicated on Drawings or, if not indicated on drawings, to nearest storm 
drainage control measure. 

D. Pavement Remediation:  If pavement surface smoothness and drainage requirements above are 
not met, correct to meet tolerance and performance requirements.  If remediation is not 
acceptable to Architect, removal and replacement of area will be required. Feather and smooth 
edges of correction measure so that joint is invisible. 
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3.11 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect. 

B. Perform work in accordance with NYSDOT Standard Specifications Section 727-09.   

C. Sweep and clean surface to eliminate loose material and dust. 

D. Surface must be clean, dry and in sound condition.  Remove all oil, dust, grease, dirt, loose rust, 
and other foreign material to ensure adequate adhesion. 

E. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended application 
conditions (temperature, dew point, humidity) and rates to provide a minimum wet film 
thickness of 15 mils and minimum dry film thickness of 7.5 mils. 

F. Do not apply pavement marking paint to concrete surfaces with concrete sealers or 
efflorescence.  Remove by extended weathering, etching, or abrasive blasting.  

3.12 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 
B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined 

according to ASTM D 3549. 
C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 

compliance with smoothness tolerances. 
D. Replace and compact hot-mix asphalt where core tests were taken. 
E. Remove and replace or install additional hot-mix asphalt where test results or measurements 

indicate that it does not comply with specified requirements. 

3.13 FLOOD TESTING 

A. Flood Tests: Perform flood test in the presence of the Architect using water tank truck to 
confirm that pavement surface smoothness and surface storm drainage requirements are met.  

3.14 CLEANING AND DISPOSAL 

A. Paver and Equipment Cleaning:   

1. Do not clean tools and equipment used for HMA placement on the pavement surface, or 
near streams, ponds, drainage structures or other areas that are tributaries to waterways.  

2. Use an area approved by the Owner’s Representative for cleaning all paving equipment 
and tools.   

a. If possible, remove solid pieces of asphalt by scraping or other mechanical means 
prior to application of a cleaning agent.  
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3. If a petroleum product is used for cleaning, contain all liquid products during cleaning 
operations using tarpaulins, sand pads, pails, or other collection methods to prevent 
spillage or accidental release.   

a. Use hand sprayers or other similar devices to minimize the amount of petroleum 
product applied.  

4. Properly dispose of sand and collected petroleum products as petroleum contaminated 
soil at no additional cost to the Owner. 

B. Remove excavated materials from Project site and legally dispose of them in an EPA-approved 
landfill. 

END OF SECTION 32 12 16 
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SECTION 32 13 13 - CONCRETE PAVING 

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. Sidewalks. 
2. Curbs and gutters. 
3. Joint Sealant. 
4. Concrete Sealer. 
5. Curing materials. 
6. Joint forming materials. 
7. Joint Filler. 
8. Sealers 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

B. Refer to Div 03 concrete section for concrete submittal requirements, material certificates, 
installer qualification data and other required action and informational submittals. 

1.4 ACTION SUBMITTALS 

A. Provide Product Data and Testing Information for each type of product indicated. 

1. Forms 
2. Form release agent 
3. Sealer 
4. Joint Sealant 
5. Curing Compound 
6. Expansion Joint Material 
7. Expansion Joint Forming System 

1.5 SHOP DRAWINGS 

A. Jointing Plan:  Provide shop drawing showing concrete joint layout, specifically indicating the 
locations of expansion, tooled and control joints. 

32 13 13 
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1.6 QUALITY ASSURANCE 

A. For Installer and Manufacturer requirements, refer to Div 03 concrete section. 

B. 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 of full-thickness sections of concrete paving to demonstrate typical joints; 
surface finish, texture, and color; curing; and standard of workmanship in the location 
and of the size indicated where directed by Architect and not less than 96 inches by 96 
inches.   

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. 

3. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

1.7 PREINSTALLATION MEETING 

A. Concrete Paving Preinstallation Conference:  Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine proce-
dures for ensuring quality of concrete materials.  Require representatives of each entity 
directly concerned with cast-in-place architectural concrete to attend, including the fol-
lowing: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Cast-in-place architectural concrete subcontractor. 

 
2. Review concrete finishes and finishing, cold- and hot-weather concreting procedures, 

curing procedures, construction joints, forms and form-removal limitations, 
reinforcement accessory installation, concrete repair procedures, and protection of cast-
in-place architectural concrete. 

1.8 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 



Tetra Tech CONCRETE PAVING 
Architects & Engineers Project No. 17597-22002B 32 13 13 / Page 3 

PART 2 - PRODUCTS 

2.1 Refer to Div 03 concrete section for products, unless noted below. 

2.2 FORMS 

A. Form Materials:  Metal, metal-framed plywood, or other approved panel-type materials to 
provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.  Do 
not use notched and bent forms. 

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of 
concrete surfaces. 

2.3 CONCRETE MATERIALS 

A. Refer to Div 03 concrete section for cementitious material, aggregates, admixtures, and other 
concrete materials. 

2.4 FIBER REINFORCEMENT 

A. Refer to Div 03 concrete section for fiber reinforcement materials. 

2.5 CURING MATERIALS 

A. Standard Concrete Curing Compound:  Clear, Waterborne, Membrane-Forming Curing 
Compound in accordance with ASTM C 309, Type 1-D, Class B, dissipating, with fugitive dye. 
Minimum 2-coats required. 

2.6 SEALER 

A. Standard Concrete Sealer:  Penetrating, Silane Sealer: Single component, 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. BASF Construction Chemicals; MasterProtect H 400. 
b. Chem Masters; Aquanil Plus 40. 
c. Dayton Superior Corporation; Weather Worker 40% J29WB. 
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2.7 JOINT SEALANT 

A. Joint Sealant:  Two-part, elastomeric polyurethane or polysulfide-based pourable self-leveling 
joint sealant complying with ASTM C 920, Type M, Grade P, Class 25, NT and CRD-C-506, 
Type 1, Classes A & B.  

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 Building Systems; Sonolastic SL 2.  

1) Color for uncolored concrete:  Limestone. 

b. W.R. Meadows, Inc.; Deck-O-Seal Sealant.   

1) Color for uncolored concrete:  Stone Gray.  

2.8 EXPANSION JOINT MATERIALS 

A. Expansion/Isolation-Joint-Filler Strips:  ½-inch rigid, extruded polystyrene insulation (at 
exterior walls) ASTM D 1751; asphalt-saturated cellulosic fiber, or ASTM D 1752. 

B. Plastic Expansion Joint Forming System (“Zip-Strip”):  Plastic joint form plus cap. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: (inserted space) 

a. W.R. Meadows, Inc.; Snap-Cap.  

2.9 CONCRETE MIXTURES 

A. Refer to Div 03 concrete section for concrete mixtures. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving in accordance with Section 31 20 00 
“Earth Moving”.  Identify soft pockets and areas of excess yielding.  

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.   

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 
grades, and elevations.  Install forms to allow continuous progress of work and so forms can 
remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage. Split, frayed, delaminated, or otherwise damaged form-facing material will not 
be acceptable for exposed surfaces.  Apply new form-release agent. 

3.4 STEEL REINFORCEMENT 

A. Refer to Div 03 concrete section for steel reinforcement. 

3.5 JOINTS 

A. General:  Form construction, expansion/isolation, and contraction joints and tool edges true to 
line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right 
angles to centerline unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously placed 
joints unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of paving and at 
locations where paving operations are stopped for more than one-half hour unless paving 
terminates at isolation joints. 

1. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys 
unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete. 

2. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  
Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to 
one side of joint. 

C. Expansion / Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting 
concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where 
indicated. 

1. Locate expansion joints at intervals of 30 feet maximum unless otherwise indicated. 

2. Extend joint fillers full width and depth of joint. 

3. Plastic Expansion Joint Forming System (“Zip Strip”). Install so that cap of channel is 
flush with surrounding concrete pavement.  Install per manufacturer’s installation 
instructions.  Remove plastic cap after concrete is cured. 
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4. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 
joint sealant is indicated. 

5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or 
clip joint-filler sections together. 

D. Control / Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into 
areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the 
concrete thickness, as follows, to match jointing of existing adjacent concrete paving unless 
otherwise noted: 

1. Tooled / Grooved Joints:  Form contraction joints after initial floating by grooving and 
finishing each edge of joint with grooving tool to a 1/4-inch radius.  Repeat grooving of 
contraction joints after applying surface finishes.  Eliminate edging-tool marks on 
concrete surfaces. 

a. Tolerance:  Ensure that grooved joints are within 3 inches either way from centers 
of dowels. 

2. Tooled / Grooved and Sawed Joints:  Form contraction 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 developing random contraction cracks.  Sawed joints without tooling are not 
allowed. 

E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  
Eliminate edging-tool marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Refer to Div 03 concrete section for concrete placement information. 

B. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 
items to be embedded or cast-in. 

C. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing 
concrete.  Do not place concrete on frozen surfaces. 

D. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not 
place concrete around manholes or other structures until they are at required finish elevation and 
alignment. 

E. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 

F. 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. 



Tetra Tech CONCRETE PAVING 
Architects & Engineers Project No. 17597-22002B 32 13 13 / Page 7 

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. 

G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push 
or drag concrete into place or use vibrators to move concrete into place. 

H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 
by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 
internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side 
forms.  Use only square-faced shovels for hand spreading and consolidation.  Consolidate 
with care to prevent dislocating reinforcement dowels and joint devices. 

I. Screed paving surface with a straightedge and strike off. 

J. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 
surface plane before excess moisture or bleed water appears on the surface.  Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

K. Machine-Placed Curbs and Gutters: Allowed only upon Architect approval.  Use design mixture 
for automatic machine placement.  Produce curbs and gutters to required cross section, lines, 
grades, finish, and jointing. 

L. Slip-Form Paving:  Allowed only upon Architect approval.  Use design mixture for automatic 
machine placement.  Produce paving to required thickness, lines, grades, finish, and jointing. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 
slip-form paving machine during operations. 

M. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that 
could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the 
following: 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 
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N. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions 
exist: 

1. Cool ingredients before mixing to 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 in total amount of mixing water.  Using 
liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.7 FLOAT FINISHING 

A. General:  Do not add water to concrete surfaces during finishing operations. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven 
floats or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true 
planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform 
granular texture. 

1. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished 
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture. 

3.8 CONCRETE PROTECTION 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 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. 



Tetra Tech CONCRETE PAVING 
Architects & Engineers Project No. 17597-22002B 32 13 13 / Page 9 

F. Cure concrete according to ACI 308.1: 

1. 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 repair 
damage during curing period. 

3.9 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect. 

B. Allow concrete paving to cure for a minimum of 28 days and be dry before starting pavement 
marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce markings of dimensions indicated with 
uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet 
film thickness of 15 mils. 

3.10 FIELD QUALITY CONTROL 

A. Refer to Div 03 concrete section for field quality control information.   

1. Contractor Requirements:  

a. Provide access to concrete construction for representatives of testing agency 
employed by Owner to perform concrete testing. 

b. Notify Architect at least four days in advance of each concrete placement to allow 
notification of Owner's testing agency. 

3.11 REPAIRS AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 
comply with requirements in this Section.  Remove work in complete sections from joint to 
joint unless otherwise approved by Architect. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks 
or defective areas.  Fill drilled core holes in satisfactory paving areas with portland cement 
concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after 
placement.  When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 32 13 13 
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SECTION 32 92 00 - TURF AND GRASSES 

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. Seeding. 
2. Turf planting soil. 
3. Turf planting soil amendments and fertilizers. 
4. Turf renovation. 
5. Turf  
6. Turf maintenance. 

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, including: 

1. Seed. 
2. Fertilizer. 
3. Compost.  
4. Imported Topsoil. 

B. Warranty:  Sample of special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture 
stating the botanical and common name, percentage by weight of each species and variety, and 
percentage of purity, germination, and weed seed.  Include the year of production and date of 
packaging.  

B. Qualification Data:  For qualified landscape Installer. 

C. Product Certificates:  For soil amendments and fertilizers, from manufacturer. 

32 92 00 
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D. Material Test Reports:   

1. Imported Topsoil:  Before delivery, submit written statement giving location of properties 
from which topsoil is to be obtained, names and addresses of property owners, analysis of 
topsoil, depth to be stripped, and any crops grown during the previous 5 years. 

2. Compost: Before delivery, submit a recent US Composting Seal of Testing Assurance 
Program data sheet. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Instructions:  Recommended procedures to be established by Owner for 
maintenance of turf during a calendar year.  Submit before expiration of required initial 
maintenance periods. 

B. Warranty:  Executed special warranty. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful 
turf establishment. 

1. Turf Installer: Engage an experienced turf installation firm to perform work of this 
Section that has installed at least seven (7) acceptable projects of the type specified 
within past 5 years.  Provide location and reference contacts for each of the submitted 
projects.  

2. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 
supervisor with certifications outlined below on Project site when work is in progress. 

B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, 
recognized by the State Department of Agriculture, with the experience and capability to 
conduct the testing indicated and that specializes in types of tests to be performed. 

C. Soil Analysis:  For each unamended soil type, furnish soil analysis and a written report by a 
qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, 
and clay content; cation exchange capacity; available nutrients; deleterious material; pH and 
recommendations to obtain optimal pH factor; mineral and plant-nutrient content of the soil; 
map with locations where each sample was collected; date, time and weather when samples 
were collected; and name of person who collected the samples. 

1. Testing methods and written recommendations shall comply with USDA's Handbook No. 
60. 

2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number 
of samples to be taken per instructions from Architect.  A minimum of three 
representative samples shall be taken from varied locations for each soil to be used or 
amended for planting purposes. 
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3. Report suitability of tested soil for turf growth. 

a. Based on the test results, state recommendations for soil treatments and soil 
amendments to be incorporated.  State recommendations in weight per 1,000 sq. ft. 
or volume per cu. yd. for nitrogen, phosphorus, and potash nutrients and soil 
amendments to be added to produce satisfactory planting soil suitable for healthy, 
viable plants. 

b. Report presence of problem salts, minerals, or heavy metals, including aluminum, 
arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such 
problem materials are present, provide additional recommendations for corrective 
action. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened 
containers showing weight, certified analysis, name and address of manufacturer, and indication 
of conformance with state and federal laws, as applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 
discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 

3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate 
certificates. 

1.9 PROJECT CONDITIONS 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods 
with initial maintenance periods to provide required maintenance from date of planting 
completion.   

1. Spring Planting: March 15 to May 15. 
2. Fall Planting: August 15 to September 15. 

B. Hydroseeding Restrictions: Do not hydroseed without prior written permission of the Architect. 

C. Weather Limitations:  Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed when beneficial and optimum results may be 
obtained.  Apply products during favorable weather conditions according to manufacturer's 
written instructions. 
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1.10 SEQUENCING AND REVIEW 

A. Notify Architect no fewer than 48 hours in advance of proposed seeding and sodding to allow 
review of topsoil finish grading. 

B. Do not proceed with seeding and sodding without Architect's written permission. 

1. Architect’s written permission does not alleviate Contractor from conforming to the 
required grades indicated on Drawings. 

1.11 MAINTENANCE  

A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape 
Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is 
planted and continue until acceptable turf is established, as determined by the Architect, but for 
not less than the following periods: 

1. Seeded and Sodded Turf:  Three (3) documented mowings.  

a. Document mowings in writing via fax or email to Owner and Architect on the day 
each mowing is performed. Failure of notification may subject Contractor to 
further mowings at no additional cost to Owner. 

2. When initial maintenance period has not elapsed before end of planting season, or if turf 
is not fully established, continue maintenance during next planting season. 

B. Water: Provide all water required to properly irrigate temporary, permanent, and renovated turf 
areas. Include all facilities including, but not limited to, hoses, sprinklers, water cannons and 
reels, as long as it takes to establish and maintain turf. When adequate water supply or pressure 
is not available, supply water from offsite, including trucking. 

1.12 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace turf that fails in materials, workmanship, 
or growth within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of 
adequate maintenance, or neglect by Owner, or incidents that are beyond 
Contractor's control. 

2. Warranty Period:  

a. Turf:  12 months, after acceptable turf is established, as determined by the 
Architect. 
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3. Include the following remedial actions as a minimum: 

a. Immediately remove dead turf and replace unless required to plant in the 
succeeding planting season. 

b. Replace with seed or sod as originally specified. 

B. Provide extended warranty for period equal to original warranty period, for replaced turf 
material. 

PART 2 - PRODUCTS 

2.1 SEED 

A. Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; 
Rules for Testing Seeds" for purity and germination tolerances.   

B. Seed Blends:  Seed blend with not less than 95 percent germination, not less than 85 percent 
live seed, and not more than 0.5 percent weed seed.   

1. If premixed blend, follow manufacturer’s recommended maximum seeding rate unless 
otherwise noted. 

C. Lawn Seed: 

1. Varieties: Premier varieties of Kentucky bluegrass, perennial ryegrass, tall fescue and 
fine fescue with a mean ranking of 6.0 or higher on the National Turfgrass Evaluation 
Program (NTEP) current list of tested varieties for the Northeast United States. 

D. Seed Blends:  Seed of grass species as follows, with not less than 95 percent germination, not 
less than 85 percent pure seed, and not more than 0.5 percent weed seed: 
 
1. General Lawn Mixture-Tall Fescue/Kentucky Bluegrass Blend: Proportioned by weight 

as follows: 

a. 85 percent tall fescue (Festuca arundinacea). 
b. 15 percent Kentucky bluegrass (Poa pratensis). 

2. General Lawn Sun/Shade Mixture:  Proportioned by weight as follows: 

a. 75 percent 1/3 equal mixture of three Kentucky bluegrass (Poa pratensis) varieties. 
b. 25 percent fine fescue (Fescue rubra). 

2.2 INORGANIC SOIL AMENDMENTS 

A. Perlite:  Horticultural perlite, soil amendment grade. 
B. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent 

passing through No. 50 sieve. 
C. Diatomaceous Earth:  Calcined, 90 percent silica, with approximately 140 percent water 

absorption capacity by weight. 
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2.3 ORGANIC COMPOST 

A. Compost:  Organic product manufactured through the controlled aerobic, biological 
decomposition of biodegradable materials which involves mesophilic and thermophilic 
temperatures to reduce weed seeds and stabilize carbon content.   Manufacturing facility is to be 
registered and/or permitted by New York State Department of Environmental Conservation and 
is to comply with their requirements.  

B. Compost requirements:  
 

Parameters Units of Measure Range Analysis Method 

pH pH units 5.8-7.8 TMECC 04.11-A 

Soluble Salts 
Concentration 

(electrical conductivity) 
dS/m (mmhos/cm) Maximum 6 TMECC 04.10-A 

Moisture Content %, wet weight basis 20-50 TMECC 03.09-A 

Organic Matter Content %, dry weight basis Minimum 60 TMECC 05.07-A 

Particle Size 
% passing a selected 
mesh size, dry weight 

basis 

97-100% 
Passing 3/8” 

TMECC 02.02-B or 
ASTM D 2977 

C:N Ratio Ratio, dry weight basis 5:1 – 30:1 TMECC 05.02-A 

Physical Contaminants 
(man-made inerts) 

%, dry weight basis <.50 TMECC 03.08 

C. Mix with existing and imported topsoils in ratio designated in “Turf Planting Soil” Article 
below.  Compost must be provided for both existing and imported topsoil, with the exception of 
topsoil with 10% of organic content and above.   

D. Compost testing is to be in accordance with the US Composting Seal of Testing Assurance 
Program.   

E. Basis-of-Design Product:  Subject to compliance with requirements, provide one of the 
following or a comparable product: 

1. Naturcycle Compost, Naturcycle LLC 
2. WeCare Compost, WeCare Organics 
3. Sustane Concentrated Compost 2-6-3, Sustane Natural Fertilizer, Inc. 
4. Agresource, Inc. - Agresoil Compost 

2.4 FERTILIZERS 

A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 
20 percent phosphoric acid. 
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B. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition, unless otherwise 
indicated: 

1. Spring Fertilization: 10 percent nitrogen, 6 percent available phosphorous, and 4 percent 
water-soluble potash (10-6-4). 

2. Fall Fertilization: 5 percent nitrogen, 10 percent available phosphorous, and 5 percent 
water-soluble potash (5-10-5). 

3. Final Fertilization: 

a. Spring: Granular slow release fertilizer with high nitrogen (38 percent), Uramite or 
other Architect-approved material. 

b. Fall: “Fall Fertilization” composition above. 

4. Follow requirements regarding fertilization recommended in soil reports from a qualified 
soil-testing laboratory. 

2.5 TURF PLANTING SOILS 

A. General:  Provide turf planting soil consisting of existing and/or imported topsoil with 
amendments and fertilizers noted in this Section.  Unamended existing or imported topsoil is 
not acceptable as turf planting soil. 

1. Where quantities of existing topsoil are insufficient to provide 6 inch depth turf planting 
soil, supplement with imported topsoil, at no additional cost to Owner. 

B. Topsoil Requirements:  Free of subsoil, stones 1 inch or larger in any dimension, dense 
material, hardpan, slag, clay, cinders, sod, roots, sticks, poison ivy, crabgrass, cough grass, 
noxious weeds, and foreign matter, including but not limited to glass, screws, asbestos, toxins, 
hazardous wastes, petroleum product contamination, lead and chemicals (such as atrizene and 
muriatic acid) that may be injurious to humans, animals and plant materials. 

1. Mechanically screen topsoil to conform to following gradations: 

 Sieve Designation     Percent Passing 
 1 inch ..................................... 100 

1/4 inch .................................. 97-100 
 #200 ....................................... 20-65 of the 1/4-inch sieve 

2. No more than 60 percent of material passing #100 mesh shall consist of clay as 
determined by Bouyoucous hydrometer or by decantation method. 

3. Topsoil to comply with the following: 

a. Organic Matter Content: Not more than 10 percent. 
b. Corrected to pH Value: 6.5 to 7.5 on that portion passing 1/4-inch sieve. 
c. Soluble Salt Content: Not to exceed 500 parts per million. 
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C. Existing Topsoil:  Existing, native surface topsoil formed under natural conditions with the duff 
layer retained during excavation process and stockpiled on-site.  Verify suitability of native 
surface topsoil to produce viable planting soil.   

1. Provide soil analysis per requirements in Part 1 of this Section. 

D. Imported Topsoil:  Imported topsoil obtained from local sources or from areas having similar 
soil characteristics as Project site.  Obtain topsoil displaced from naturally well-drained sites 
where topsoil occurs at least 6 inches deep; do not obtain from agricultural land, bogs or 
marshes. 

1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free 
of stones 1 inch or larger in any dimension; free of roots, plants, sod, clods, clay lumps, 
pockets of coarse sand, paint, paint washout, concrete slurry, concrete layers or chunks, 
cement, plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, 
roofing compound, acid, and other extraneous materials harmful to plant growth; free of 
obnoxious weeds and invasive plants including quackgrass, Johnsongrass, poison ivy, 
nutsedge, nimblewill, Canada thistle, bindweed, bentgrass, wild garlic, ground ivy, 
perennial sorrel, and bromegrass; not infested with nematodes, grubs, other pests, pest 
eggs, or other undesirable organisms and disease-causing plant pathogens; friable and 
with sufficient structure to give good tilth and aeration.  Continuous, air-filled, pore-
space content on a volume/volume basis shall be at least 15 percent when moisture is 
present at field capacity.  Soil shall have a field capacity of at least 15 percent on a dry 
weight basis. 

2. Provide soil analysis per requirements in Part 1 of this Section. 

E. Required Amendments: Mix existing and imported topsoil with the following soil amendments 
in the following quantities to produce planting soil: 

1. Organic Compost:  

a. Ratio of Loose Compost to Blended Topsoil: For bidding purposes, provide 1 part 
compost to 5 parts blended topsoil, or in quantity great enough to achieve 8% 
organics based on top soil testing report 

b. Regardless of topsoil organic content, add organic compost to all turf planting 
soils, including topsoils placed on slopes and in stormwater basins, swales and 
biofiltration areas. 

2. pH Adjustment:  Apply approved calcium or sulfur compounds to correct pH level to be 
between 6.5 and 7.5 or as recommended by soil analysis report. 

3. Soil Analysis Recommendations: Provide nutritional and other amendments 
recommended in the soil analysis report, as approved by Architect. 

4. Provide fertilizer per “Fertilizer” Article above.  
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2.6 TOPDRESSING SAND 

A. Provide processed sand tested to meet the following requirements per ASTM-F-1632. 

B. Processed Sand:  The sand shall meet the following particle size criteria: 

 

 Sieve  
Mesh 

Diameter of Sieve 
(mm) 

Allowable Range 
% retained 

Coarse Gravel 5 4.00 0% 

Fine Gravel 10 2.00 0-5% 

Very Coarse Sand 18 1.00 0-20% combined with 
gravel 

Coarse 35 0.50 20-50% 

Medium 60 0.25 20-40% 

Fine 100 0.15 20% maximum 

Very Fine 270 0.50 5% maximum 

Silt & Clay   3% maximum 

1. Sand is to have a coefficient of uniformity not exceeding 3.5 (D60/D10). 
2. Maximum of 5% combined very fine sand, silt and clay allowable. 
3. Minimum of 60% in the medium and coarse size fractions required.   

2.7 MULCHES 

A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of 
wheat, rye, oats, or barley. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 
performance. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 
a planting area. 
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2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions. 

3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil 
moisture until the moisture content reaches acceptable levels to attain the required results. 

4. Uniformly moisten excessively dry soil that is not workable and which is too dusty. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 
area, remove the soil and contamination as directed by Architect and replace with new planting 
soil. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and 
plantings from damage caused by planting operations. 

1. Protect grade stakes set by others until directed to remove them. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

3.3 TURF AREA PREPARATION 

A. Limit turf subgrade preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches.  Remove stones 
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and 
legally dispose of them off Owner's property. 

C. Bulk-mix screened topsoil, soil amendments, organic compost and fertilizer, and thoroughly 
blend planting soil. 

1. Delay mixing fertilizer with planting soil if planting will not proceed within a few days. 
2. If soil testing recommendations do not provide fertilizer application quantities, provide 

application rate of 1 lb. of nitrogen per 1,000 square feet. 
3. If liming is required, mix lime with dry soil before mixing fertilizer. 

D. If topsoil is to remain in place, thoroughly incorporate the additives into the top 6 inches of 
topsoil. 

E. Spread planting soil to a depth of 6 inches but not less than required to meet finish grades after 
light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, 
or excessively wet. 

1. Spread approximately 1/3 the thickness of planting soil over loosened subgrade.  Mix 
thoroughly into top 2 inches of subgrade.  Spread remainder of planting soil. 
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2. Reduce elevation of planting soil to allow for soil thickness of sod. 

F. Unchanged Subgrades:  If topsoil is to remain in place, prepare surface soil as follows: 

1. Cut neat line between existing turf to remain and new turf. 

2. Remove existing grass, vegetation, and turf.  Do not mix into surface soil. 

3. Loosen surface soil to a depth of at least 6 inches.  Uniformly apply the soil amendments, 
organic compost and fertilizer over the entire area using a compost spreader or similar 
equipment that will achieve a uniform application, according to planting soil mix 
proportions and mix thoroughly into top 5 inches of soil.  Till soil to a homogeneous 
mixture of fine texture. 

a. Delay mixing fertilizer with planting soil if planting will not proceed within a few 
days. 

4. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other 
extraneous matter. 

5. Legally dispose of waste material, including grass, vegetation, and turf. 

G. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly 
fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove 
ridges, and fill depressions to meet finish grades.  Limit finish grading to areas that can be 
planted in the immediate future. 

H. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry 
before planting.  Do not create muddy soil. 

I. Before planting, obtain Architect's written permission; restore planting areas if topsoil finish 
grading is eroded or otherwise disturbed after finish grading. 

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS 

A. Erosion Control Matting:  Install amended topsoil and seed before erosion control matting is 
installed.  Follow manufacturer’s installation recommendations. 

B. Turf reinforcement matting:  Install planting soil in two lifts.  First lift is installed before the 
matting is placed.  Second lift is placed after the matting is installed by filling the cells of the 
matting with planting soil.  Lightly compact soil before seeding.  Follow manufacturer’s 
installation recommendations.     

3.5 SEEDING 

A. Timing: Provide seeding within planting times indicated. 

1. Seed at earliest possible date to achieve mature turf prior to Owner occupancy. 
2. Sow Tall Fescue varieties preferably in fall. 
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B. Sow seed with Brillion spreader or similar seeding machine.  Do not broadcast or drop seed 
when wind velocity exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in three 
passes: second pass at 90 degrees to the first, third pass at 45 degrees to second. 

1. Do not use wet seed or seed that is moldy or otherwise damaged. 
2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting 

saucer. 

C. Sow seed at a total rate of 6 lb/1,000 sq. ft. 

D. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray. 

E. Protect seeded areas with slopes not exceeding 1:4 as follows: 

1. In small areas adjacent to buildings, at parking islands and narrow strips of seeding along 
paving, spread straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre to form a 
continuous blanket 1-1/2 inches in loose thickness over seeded areas.  Spread by hand, 
blower, or other suitable equipment. Avoid areas of thick mulch that will prevent seed 
determination. 

2. In larger areas, including athletic fields if approved by Architect, mulch by 
hydromulching. 

F. Water newly planted areas and keep moist until new turf is established. 

3.6 EXISTING TURF RENOVATION / REPAIR – GENERAL (NON-ATHLETIC FIELD) 
AREAS 

A. Renovate existing turf indicated on Drawings, turf areas disturbed as part of Project, and areas 
damaged by Contractor's operations, such as storage of materials or equipment and movement 
of vehicles.  Reestablish turf where settlement or washouts occur or where minor regrading is 
required and install new planting soil and turf as required below. 

1. In areas where turf has been removed, killed, damaged or contaminated:   

a. Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury 
in soil. 

b. Remove topsoil containing foreign materials such as oil drippings, fuel spills, 
stones, gravel, and other construction materials resulting from Contractor's 
operations, and replace with new planting soil. 

c. Till stripped or bare areas thoroughly to a soil depth of 4 inches. 

d. Install new planting soil to fill low spots and meet finish grades. 

e. Apply soil amendments and initial fertilizers required for establishing new turf and 
mix thoroughly into top 4 inches of soil.   

f. Apply seed and protect with straw mulch as required for new turf. 
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g. Water newly planted areas and keep moist until new turf is established. 

h. For other maintenance required, refer to Turf Maintenance section. 

2. In areas where existing turf remains:  

a. Mow to height of 2-1/2”. 
b. Core aerate in two to three passes at a rate of nine holes minimum per square foot 

to a minimum depth of 4 inches, and rake existing turf. 
c. Remove weeds.   
d. Remove waste and foreign materials, loose vegetation, and legally dispose of them 

off Owner's property. 
e. Drag to break up cores or remove them. 
f. Topdress with fine topsoil and overseed if there is less than 90% healthy turf 

coverage.  

3.7 TURF MAINTENANCE 

A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and 
performing other operations as required to establish healthy, viable turf.  Roll, regrade, and 
replant bare or eroded areas and remulch to produce a uniformly smooth turf.  Provide materials 
and installation the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  
Replace materials and turf damaged or lost in areas of subsidence. 

2. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement. 

3. Use hand weeding to control weeds. Schedule weedings throughout the year to maintain 
turf as free of weeds as possible. 

B. Watering:  Install and maintain temporary piping, hoses, and turf-watering equipment to convey 
water from sources and to keep turf uniformly moist to a depth of 4 inches. 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 
mulch.  Lay out temporary watering system to avoid walking over muddy or newly 
planted areas. 

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall 
precipitation is adequate. 

C. Mow turf when new growth reaches 3.75-4.5 inches in height.  Repeat mowing to maintain 
specified height once per week or as needed to ensure the maximum height does not exceed 4.5 
inches between mowing.  Do not delay mowing until grass blades bend over and become 
matted.  Do not mow when grass is wet.  Schedule initial and subsequent mowings to maintain 
the following grass height: 

1. Mow turf to a height of 2-1/2 to 3 inches.  
2. Neatly trim edges and hand clip where necessary. 
3. Immediately after each mowing (same day), carefully remove excess clippings to prevent 

damage to turf. 
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D. Turf Postfertilization:  Apply fertilizer after initial mowing and when grass is dry. 

3.8 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 

1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand 
of grass has been established, free of weeds and surface irregularities, with coverage 
exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches. 

B. Use specified materials to reestablish turf that does not comply with requirements and continue 
maintenance until turf is satisfactory.  

C. Warranty period does not begin until satisfactory turf is established, as determined by the 
Architect. 

3.9 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of 
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Erect temporary fencing or barricades and warning signs as required to protect newly planted 
areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and 
remove after plantings are established. 

C. Remove nondegradable erosion-control measures after grass establishment period. 

END OF SECTION 32 92 00 
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SECTION 33 11 13 – POTABLE WATER SUPPLY WELLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following:  

1. Pitless units 
2. Submersible well pumps. 
3. Chemical injection systems 

1.3 DEFINITIONS 

A. ABS: Acrylonitrile-butadiene-styrene plastic. 
B. PA: Polyamide (nylon) plastic. 
C. PE: Polyethylene plastic. 
D. PP: Polypropylene plastic. 
E. PVC: Polyvinyl chloride plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data: Submit certified performance curves and rated capacities of selected well pumps 
and furnished specialties and accessories for each type and size of well pump indicated. 

1. Pitless units. 
2. Submersible pumps. 
3. Chemical injection system components. 
4. Domestic water control systems. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports, including the following: 

1. For each well, include the following: 

a. Water levels. 
b. Laboratory water analysis. 
c. Performance test data. 

2. New York State Department of Environmental Conservation “Well Completion Report” 

33 11 13 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each well pump to include in emergency, operation, and 
maintenance manuals. 

1. Project Record Documents: Record the following data for each water supply well: 

a. Pumping Test: Static water level, maximum safe yield, and drawdown at 
maximum yield. 

1.7 QUALITY ASSURANCE 

A. Testing agency qualifications:  Certified by the EPA or State to analyze drinking water for 
compliance monitoring. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with AWWA A100 for water supply wells. 

1.8 REGULATORY REQUIREMENTS 

A. Legal Solder Requirements:  In accordance with the 1986 Amendments to the Safe Drinking 
Water Act, it is hereby stipulated that pipe and pipe fittings which are utilized to convey potable 
water shall contain no more than eight percent (8%) lead and that solder or flux utilized in such 
systems shall contain no more than two tenths of one percent (0.2%) lead. 

1.9 FIELD CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated. 

1. Notify Owner no fewer than seven days in advance of proposed interruption of water 
service. 

2. Do not proceed with interruption of water service without Owners written permission. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 
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B. Comply with the following standards for water supply wells: 

1. NYCRR Part 5, Appendix 5-D, “Special Requirements for Wells Serving Public Water 
Systems.” 

2. AWWA A100-15 “Water Wells.” 

2.2 COLUMN PIPE (DROP TUBE) 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cresline-West, Inc. 
2. J-M Eagle Manufacturing Co. 
3. North American Pipe Corp. 

B. Description: ASTM D1785, Schedule 120, PVC pipe with threaded ends and Schedule 120 
threaded bell ends. 304 Stainless steel female thread NPT x female thread NPT couplings may 
also be used.  

2.3 SUBMERSIBLE WELL PUMPS  

A. Basis-of-Design Product: Subject to compliance with requirements, provide Grundfos; 60S50-7 
or a comparable product by one of the following: 

1. ITT Industries; Goulds Pumps. 
2. McDonald, A. Y. Mfg. Co. 
3. Pentair Pump Group; Myers, F. E. 
4. Sta-Rite Industries, Inc.; Water Systems Group. 
5. Sterling Fluid Systems (USA) Inc.; Peerless Pump. 

B. Description: Submersible, vertical-turbine well pump complying with HI 2.1-2.2 and HI 2.3; 
with the following features: 

1. Impeller Material:  Stainless steel. 

2. Motor: Capable of continuous operation under water, with protected submersible power 
cable. 

3. Column Pipe: ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe with threaded 
ends and cast-iron or steel threaded couplings. 

4. Discharge Piping: ASTM D 2239, SIDR Numbers 5.3, 7, or 9 PE pipe; made with PE 
compound number required to give pressure rating not less than 200 psig. Include NSF 
listing mark "NSF pw." 

a. Insert Fittings for PE Pipe: ASTM D 2609 made of PA, PP, or PVC with serrated, 
male insert ends matching inside of pipe. Include bands or crimp rings. 
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C. Capacities and Characteristics: 

1. Capacity:  13 gpm. 
2. Discharge Head:  110 psig. 
3. Discharge Size:  1.5 NPS. 
4. Speed:  3450 rpm. 
5. Motor Horsepower: 5. 
6. Lift:  250 feet. 
7. Pressure Rating:  150 psig. 
8. Hertz:  60. 

2.4 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, and efficiency 
requirements for motors specified in Section 22 05 13 "Common Motor Requirements for 
Plumbing Equipment." 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are 
specified in electrical Sections. 

2.5 PITLESS UNIT 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Monitor Division, 
Baker Manufacturing Company, LLC; Model 6 x 8 Pitless Unit or a comparable product by one 
of the following: 

1. MAASS Midwest Manufacturing, Inc. 
2. Merrill Manufacturing. 

B. Factory-assembled equipment that includes the following components: 

1. Well Cap: 

a. Heavy duty gray cast iron, gasketed watertight cap painted with a green enamel 
finish, with separate protected downward facing stainless steel screened well vent 
with pipe nipple. The top of the cap can be removed without affecting the sealed 
conduit or wiring.   

2. Upper Casing: 

a. The Upper Casing is factory assembled to the discharge body, and the lift out and 
hold down mechanism is factory assembled to the spool. Upper casing thickness 
must conform to the Recommended Standards for Water Works, and be coated 
with a rust protective coating. The upper casing must provide a watertight 
connection from the discharge body to the well cap. The discharge port center line 
to be five feet below grade, and the pitless upper casing to extend eighteen inches 
above grade. 
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3. Spool 

a. The spool shall include 2 NPT per ANSI B 1.20.1 male or female drop pipe 
connection and shall be constructed of lead-free galvanized heavy duty gray cast 
iron, ductile iron, or steel with lead-free galvanized plating on the wetted surface 
of over .010 inches thick. The spool will have o-ring grooves machined into the 
spool retaining the o-rings when setting or pulling the system. 

b. The positive pressure o-ring seals shall be constructed of neoprene or equivalent. 
Spool shall be designed to accommodate probe tubes or water samplers and NPT 
ports for discharge pressure taps. O-ring protection should be provided to prevent 
the seals from dragging on the upper casing when the pump is installed or 
removed. 

4. Discharge Body 

a. The Discharge Body shall be constructed of lead-free galvanized ductile iron or 
lead-free galvanized steel. O-ring seat to be designed to prevent crevice and 
galvanic corrosion, dissimilar metals should be avoided. Discharge body designed 
to be strong enough to prevent distortion due to vertical movement of discharge 
pipe thereby allowing spool to bind in the discharge body. Minimum I.D. of the 
discharge body to be equal to or greater than I.D. of the well casing for ease in well 
servicing. 

5. Hold-Down Mechanism 

a. The Pitless Unit spool should have a hold down mechanism, factory assembled to 
spool and capable of preventing rotation of the pitless spool relative to the 
discharge body, at full rated locked rotor torque of the submersible pump motor. 
The spool must also have a factory assembled lift out pipe and bail, or spider 
capable of 300 lbs. rated load, to allow lifting a water filled drop pipe and pump 
out of the well for service. Components to be constructed of ductile iron or steel 
with a corrosion resistant coating. 

6. Check Valves 

a. Provide low pressure drop, self-cleaning, swing type check valves, with elastomer 
seal at seat, and constructed of corrosion resistant materials. 

2.6 CHEMICAL INJECTION SYSTEM  

1. Basis-of-Design Products:  Subject to compliance with requirements, provide products 
manufactured by Pulsafeeder; an IDEX Corporation or comparable products by one of 
the following: 

a. Stenner Chemical 
b. LMI, an Ingersoll Rand Business 
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2. In-Line Flow Meter: Pulsafeeder 2" series 10,000 cast brass flow meter with direct 
multijet high-speed impeller, flanged connections, hermetically sealed contactor, 5 
gallons per revolution register and magnetically operated read switches to provide a 
contact closure proportional to system flow rate. 

a. Supply with (2) two reed capsule assemblies; Pulsafeeder Part No. L9702300-000. 

3. Chemical Feed Pumps: Pulsafeeder Model Pulsatron series E plus No. LPK5EA-VTC3-
500, 60 gpd maximum, pumping against a maximum of 150 psig with external pacing 
control and the following features:  

a. PVC pump head, bleed valve, injection valve assembly, foot valve assembly and 
five-function valve. 

b. Teflon seat and ceramic ball check valve. 
c. Polyethylene tubing. 
d. Stainless steel wall mounting bracket: Pulsafeeder part No. L9902700-000. 

4. Chemical Solution Tanks: Pulsafeeder Part No. 42406, double wall polyethylene rigid 
tank, 62 gallon capacity with graduations on side of tank, heavy-duty cover, draw 
assembly and eductor for periodic batch regeneration.  

5. Suction Tube Shield Assemblies: Pulsafeeder Part No. 28655/7019 32” long 1" diameter 
PVC tube. 

6. Chemical Injectors: Pulsafeeder Part No. J61135 (3/4") corporation stop and nozzle 
assembly to disperse solution into the centerline of pipe for even mixing. Provide 
saddleblock injection adapter for connection to waterline (refer to plan for pipe size). 

7. Flow indicator:  Pulsafeeder Part No. U7012309, NSF approved, acrylic body, 100 PSI 
rating with visual ball indicator. 

2.7 DOMESTIC WATER CONTROL SYSTEM 

A. Liquid level sensors and controls shall be a custom electrode operated level control assembly 
with electrode holder, stainless steel electrodes, Nema 4X control panel, complete liquid level 
wiring, relays, switches, contactors and accessories similar to "ST"-series storage tank controls 
as manufactured by American Automated Controls, Elkwood, Virginia or equivalent.  

B. Electrode fitting shall have NEMA IV Terminal Housing, Red brass, 250 PSI rated fitting body, 
removable stainless-steel electrode connections. 

C. Control system to be complete and operable including the following and as described on the 
drawings: 

1. Control the domestic well pumps WP-1 (lead pump) and WP-2 (back up pump) operation 
by on and off electrode levels (Contractor to verify in field exact electrical 
characteristics).  Include magnetic starter and H-O-A switch for pump on panel with 
operation light. 
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2. Provide low water cutoff signal for domestic water booster pump system with reset 
probe. 

3. Provide two auxiliary contacts with operation lights. 

4. Refer to drawings for length of electrodes and additional information of control wiring 
functions required. 

D. Sequence of Operations: 

1. Manual Operation: 

a. Power primary or emergency well pump via H-O-A switch - Blue lamp 
illuminated. System is not designed to have both well pumps operating at the same 
time. 

2. Automatic Operation:  

a. Conductance Probe - "Water Level Full" - Green lamp illuminated. 

1) Well pump De-energized - Blue lamp off 

b. Conductance Probe - "Water Level Low" - Yellow lamp illuminated. 

1) Energize well pump and solenoid fill valve - Blue lamp illuminated. 

c. Conductance Probe - "Water Level Overflow" - Red lamp illuminated 

1) Annunciates local alarm with silencer button mounted on panel and 
provided with pair dry contacts for connection to Central Building Fire 
Alarm Panel by Prime Contractor responsible for Electric Work. 

d. Conductance Probe - "Water Level Empty" - Red lamp illuminated  

1) Annunciates local alarm with silencer button mounted on panel and 
provided with pair dry contacts for connection to Central Building Fire 
Alarm Panel by Prime Contractor responsible for Electrical Prime Contract.  

2) Send signal to Control Panels for Domestic Water Booster Pumps SP-4/SP-
5 and  PP-6 to De-energize booster pumps until water level in tanks reach 
the “Reset Booster Pump” level. 

e. Well Pump Selection: Provide alternator and time clock to run the back-up well as 
the primary well from 7am to 7pm every 10 days. 

2.8 LABELING AND IDENTIFYING 

A. Detectable Warning Tape: Refer to Section 22 05 53 "Identification for Plumbing Piping and 
Equipment" for warning tape materials and basic installation requirements. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install submersible well pumps according to HI 2.4 and provide access for periodic 
maintenance. 

1. Before lowering permanent pump into well, start pump to verify correct rotation. 

2. Securely tighten discharge piping joints. 

3. Connect motor to submersible pump and locate near well bottom. 

a. Connect power cable while connection points are dry and undamaged. 
b. Do not damage power cable during installation; use cable clamps that do not have 

sharp edges. 
c. Install water-sealed surface plate that will support pump and piping. 

3.2 DOMESTIC WATER CONTROL SYSTEM INSTALLATION 

A. Install liquid-level sensor system on existing 3,000-gallon tank in the lower level of the well 
pump house. Install panel on the wall of the upper level of the well pump house where 
indicated. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in Section 22 11 13 "Facility Water Distribution 
Piping." Drawings indicate general arrangement of piping, fittings, and specialties. 

1. Connect piping between well pump and water piping. 

B. Connect wiring according to Division 26 specification sections. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Prepare reports on static level of ground water and level of water for various pumping 
rates. 

2. Performance Test Preparation: Start well pump and adjust controls and pressure setting. 
Replace damaged and malfunctioning controls and equipment. 
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3. Performance Testing: Conduct final pumping tests after pumps have been installed, 
cleaned, and tested. 

a. Arrange to conduct tests, with seven days' advance notice, after test pump and 
auxiliary equipment have been installed. Note water-level elevations referred to for 
each assigned datum in wells. 

b. Provide discharge piping to conduct water to locations where disposal will not 
create a nuisance or endanger adjacent property. Comply with requirements of 
authorities having jurisdiction. 

c. Provide and maintain equipment of adequate size and type for measuring flow of 
water, such as weir box, orifice, or water meter. 

d. Measure elevation to water level in wells. 

e. Perform two bailer or air-ejection tests to determine expected yield. Test at depths 
with sufficient quantity of water to satisfy desired yields. 

f. Test Pump: Variable capacity test pump with capacity equal to maximum expected 
yields at pressure equal to drawdown in wells, plus losses in pump columns and 
discharge pipes. 

g. Start and adjust test pumps and equipment to required pumping rates. 

h. Record readings of water levels in wells and pumping rates at 30-minute maximum 
intervals throughout 24-hour minimum period. 

i. Record maximum yields when drawdown is 60 inches above top of suction screens 
after designated times. 

j. Operate pumping units continuously for eight hours after maximum drawdown is 
reached. 

k. Record returning water levels in wells and plot curves of well recovery rates. 

l. Remove sand, stones, and other foreign materials that may become deposited in 
wells after completing final tests. 

C. Prepare test and inspection reports. 

3.5 CLEANING 

A. Disinfect water supply wells according to AWWA A100 and AWWA C654 before testing well 
pumps. 
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3.6 PROTECTION 

A. Water Quality Protection: Prevent well contamination, including undesirable physical and 
chemical characteristics. 

B. Provide casings, seals, sterilizing agents, and other materials to eliminate contamination; shut 
off contaminated water. 

C. Exercise care to prevent breakdown or collapse of strata overlaying that from which water is to 
be drawn. 

D. Protect water supply wells to prevent tampering and introducing foreign matter. Retain 
temporary well cap until installation is complete. 

3.7 WATER ANALYSIS TESTING: 

A. Analyze water sample from each finished well for bacteriological, physical, and chemical 
quality and report the results.  Collect samples and submit to a NYSDOH certified lab for 
biological testing showing samples negative for coliform bacteria. 

B. Submit lab results to Architect for review. 

END OF SECTION 33 11 13 
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