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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, Dobbs Ferry Union Free School District (hereinafter called "Owner"), for the Reconstruction to 
the Dobbs Ferry Springhurst Elementary School and Dobbs Ferry Middle/High School.  
 
Separate Bids are requested for the following Contracts: 

MHS / SES-1 GC General Work 
MHS / SES-2 SC Site Work 
MHS / SES-3 MC Mechanical Work 
MHS / SES-4 EC Electrical Work 
MHS-5 PC Plumbing Work 

in accordance with the Drawings, Project Manual (including Conditions of the Contract and Specifications), 
and other Bidding and Contract Documents prepared by: 

 Tetra Tech Engineers, Architects & Landscape Architects, P.C. d/b/a 
 Tetra Tech Architects & Engineers 
 10 Brown Road 
 Ithaca, New York 14850 

A pre-bid conference for potential Bidders and other interested parties will be held on January 15, 2025 at 
1:00 PM at Springhurst Elementary School, 175 Walgrove Avenue, Dobbs Ferry, New York 10522 and 2:00 
PM at Dobbs Ferry Middle / High School, 505 Broadway, Dobbs Ferry, New York 10522. 

Sealed Bids will be received by the Owner until 4:00 PM on January 30, 2025 at Dobbs Ferry Middle / High 
School, 505 Broadway, Dobbs Ferry, New York 10522 at which time and place Bids received will be publicly 
opened and read aloud. 

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

 Reed Construction Data, Document Processing Center, 30 Technology Parkway South, Suite 500, 
Norcross, GA 30092-2912  
Eastern Contractors Association, Inc., 6 Airline Drive, Colonie, NY  12205 
McGraw Hill Construction/Dodge, c/o Dataflow, 71 Fuller Road, Albany NY 12205 
Dobbs Ferry Union Free School District, 505 Broadway, Dobbs Ferry NY 10522 
Tetra Tech Architects & Engineers, 10 Brown Road, Ithaca NY 14850 

 
Complete digital sets of Bidding Documents, drawings and specifications, may be obtained online as a 
download at tetratechaeprojectplanroom.com '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 Dobbs Ferry Union Free 
School District in the sum of $100.00 (One Hundred Dollars) for each set of documents. A copy of the check 
can be submitted at the time of checkout.  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 
(telephone number 845-651-3845). 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 Springhurst Elementary School and Dobbs Ferry Middle 
/ High School 

a. Project Location:  

1) Springhurst Elementary School, 175 Walgrove Avenue, Dobbs Ferry, NY 10522. 
2) Dobbs Ferry Middle / High School, 505 Broadway, Dobbs Ferry, NY 10522. 

2. Owner: Dobbs Ferry Union Free School District 

a. Address: 505 Broadway, Dobbs Ferry, New York 10522. 

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

a. Bid Opening Date and Time: January 30, 2025 at 4:00 PM, local time. 
b. Bid Opening Location: Dobbs Ferry Middle / High School, 505 Broadway, Dobbs Ferry, NY 

10522. 

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

a. MHS / SES-1 GC General Work 
b. MHS / SES-2 SC Site Work  
c. MHS / SES-3 MC Mechanical Work 
d. MHS / SES-4 EC Electrical Work 
e. MHS-5 PC Plumbing Work 

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

access to Project site on Monday through Friday, from 7 AM until 10 PM, except legal holidays. 

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

b. Owner’s Representative: Dr. Ron Clamser, Assistant Superintendent for Finance, Facilities, 
and Operations, Dobbs Ferry Union Free School District, 505 Broadway, Dobbs Ferry, New 
York 10522. 

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: January 15, 2025 at 1:00 PM at Springhurst 
Elementary School and January 15, 2025 at 2:00 PM at Dobbs Ferry Middle / High School, 
local time. 

b. Pre-Bid Conference Locations: Springhurst Elementary School, 175 Walgrove Avenue, 
Dobbs Ferry, New York 10522 and Dobbs Ferry Middle / High School, 505 Broadway, 
Dobbs Ferry, New York 10522. 

00 21 13 
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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 

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 
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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. Deliver Bid to location 
specified no later than the Bid opening date and time indicated. Any Bid received after the Bid 
opening date and time indicated will be returned unopened. 

5. Bid Withdrawal:  

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

b. Following the Bid opening, Bid may not be withdrawn before 45 days following the Bid 
opening, except in the case of Bidder error, as follows: 

1) If the Bidder claims an error in the Bid, submit a written notice to the Architect, within 
three days of the Bid opening, describing in detail the nature of the error, submitting 
documentary evidence or proof of such error. 

a) Failure to deliver such notice and evidence or proof, within the time frame 
required, constitutes a waiver of Bidder’s right to claim error. 

2) Upon receipt of required notice and evidence or proof, the Owner, in consultation with 
the Architect, will determine if an excusable error has been made; and if so, the Owner 
may permit the Bid to be withdrawn. The Owner’s determination will be conclusive 
upon the Bidder, its surety, and all who claim rights under the Bidder. 

ARTICLE 4 
BIDDING DOCUMENTS 

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

follows: 
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a. Bidding requirements consist of the following: 

1) Notice to Bidders. 
2) Instructions to Bidders. 
3) Bid Form, with attachments. 
4) Proposed Products Form. 
5) Proposed Subcontractors Form. 
6) Proposed Schedule of Values Form. 
7) Bidder’s Qualifications Form. 

b. Proposed Contract Documents consist of the following: 

1) Owner-Contractor Agreement. 
2) Conditions of the Contract. 
3) Drawings. 
4) Specifications. 
5) Addenda. 

2. Bidding Document Interpretations or Corrections: 

a. Submit requests for Bidding Document interpretation to the Architect, in writing using the 
provided Pre-Bid Request for Interpretation Form, at least five working days prior to the Bid 
opening. 

b. Interpretations or corrections will be issued in the form of written Addenda. The Architect 
will not make oral interpretations or corrections. 

c. Notification of addenda will be transmitted to registered plan holders via email and will be 
available to download at tetratechaeprojectplanroom.com under “projects”. 

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

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

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

b. Equivalents: 

1) On Proposed Products Form provided, as post-Bid information, identify and list 
proposed equivalents to specified products as follows: 

a) Applicable Specification Section and paragraph. 
b) Proposed manufacturer’s name, product brand name, and catalog number of 

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

meet. 
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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. 

d.    The Bidder and its subcontractors have completed the required New York State Public Work 
Contractor and Subcontractor Registry in accordance with the New York State Department 
of Labor (NYSDOL) requirements. https://dol.ny.gov/contractor-and-subcontractor-landing 

1) Bidders are required to submit with their bid proof of registration as required by Labor 
Law Section 220-i as a minimum qualification. Failure to provide such proof of 
registration will disqualify a bidder. 

 
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.DobbsFerry@tetratech.com 
 

  
Project No.: 234903-23001  Date:  
 
Project Name: Reconstruction to Springhurst Elementary School and Dobbs Ferry Middle/High School 
 
--------------------------------------------------------------------------------------------------------------------------- 
Bidder Contact Person: 
Bidder Company Name:    
Bidder Phone:  
Bidder Email Address:  
------------------------------------------------------------------------------------------------------------------------- 
Question Pertains to:  
 
Drawing Number:  
Plan Area: 
Room Number: 
Drawing Detail Number: 
Specification Section:  
-------------------------------------------------------------------------------------------------------------------------- 
Question: (Please be specific) 
 
 
 
 
 
 
 
-------------------------------------------------------------------------------------------------------------------------- 
Review by Architect/Engineers: Responded By: __________ Date: ___________ 

 
 
 

 
 
 
 
------------------------------------------------------------------------------------------------------------------------- 
Submit requests not less than 5 working days prior to the specified Bid Opening date and time.   In the event that 
this question requires clarification or modification of the Bidding Documents, such written information can only 
be provided by formal Addendum, distributed to all plan holders.  
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BID FROM (Bidder's Name)  : ___________________________________ 
  
                             (Address) : ___________________________________ 
 
  ___________________________________ 

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

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

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: MHS / SES-1 (GC) GENERAL WORK CONTRACT 

 PROJECT TITLE: RECONSTRUCTION TO DOBBS FERRY SPRINGHURST ELEMENTARY 
SCHOOL AND DOBBS FERRY MIDDLE / HIGH SCHOOL 

 PROJECT NO.: 234903-23001 

 BID TO: Board of Education 
  Dobbs Ferry Union Free School District 
  505 Broadway 
  Dobbs Ferry, New York 10522 
  

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

____________________________________________________________________________________ 
(words) 

______________________________________________________  ($___________________________) 
 (figures) 

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

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

 

 

 
00 41 00 
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ALTERNATES 

Indicate in the spaces provided below the amount to be added to or the amount to be deducted from (as 
applicable) the Base Bid if the Owner accepts the following Alternates described in Division 01 Section 
“Alternates”.  

Include in the amount of each Alternate, all labor, materials, overhead and profit, modification of Work 
specified in the Contract Documents, and additional work that may be required by acceptance of the 
Alternate.  

ALTERNATE NO.  SES-01 - RECONSTRUCTION OF CAFETERIA PARTITION WALL AT 
SPRINGHILL ELEMENTARY SCHOOL 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO.  MHS-01 - CONSTRUCTION OF NEW SECURITY VESTIBULE AT THE 
ENTRANCE OF THE DOBBS FERRY MIDDLE SCHOOL  

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. MHS-02 - CONSTRUCTION OF NEW SECURITY VESTIBULE AT THE 
ENTRANCE OF THE DOBBS FERRY HIGH SCHOOL 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

 
BID SECURITY 
 
Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 
 
PUBLIC WORK CONTRACTOR AND SUBCONTRACTOR REGISTRY 
 
The Bidder hereby certifies that the Bidder and its subcontractors have completed the required New York 
State Public Work Contractor and Subcontractor Registry in accordance with the New York State Department 
of Labor (NYSDOL) requirements. Bidders are required to attach to this bid form proof of registration 
as required by Labor Law Section 220-i as a minimum qualification and failure to provide proof of 
registration will disqualify a bidder. 
 
EXECUTION OF CONTRACT 
 
If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 
 
This Bid may be withdrawn at any time prior to the Bid opening. 
 
SIGNATURE 
 

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

 
GENERAL CONDITIONS TO BID 

NON-COLLUSIVE BIDDING CERTIFICATION 
 
No bid will be accepted that does not have this form completely executed. 
 
By submission of this bid, each bidder and each person signing on behalf of any bidder certifies, and in the 
case of a joint bid each party thereto certifies as to its own organization, under penalty of perjury, that to the 
best of knowledge and belief: 
 

(a) The prices in this bid have been arrived at independently without collusion, 
consultation, communication, or agreement, for the purpose of restricting 
competition, as to any matter relating to such prices with any other bidder or any 
competitor; 

 
(b) Unless otherwise required by law, the prices which have been quoted in this bid have 

not been knowingly disclosed by the bidder and will not knowingly be disclosed by 
the bidder prior to opening, directly or indirectly, to any other bidder or to any 
competitor; 

 
(c) No attempt has been made or will be made by the bidder to induce any other person, 

partnership, or corporation to submit or not to submit a bid for the purpose of 
restricting competition; 

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

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

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

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

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

(Signature of Officer)  
 
 

This Non-Collusive Bidding Certificate must be submitted with the bid. 
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BID FORM 
ATTACHMENT #2 

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 
bidder/proposer certifies, and in the case of a joint bid, each party thereto certifies as to its own 
organization, under penalty of perjury, that to the best of its knowledge and belief that each bidder is 
not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 
State Finance Law. 

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

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

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

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

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: MHS / SES-2 (SC) SITE WORK CONTRACT 

 PROJECT TITLE: RECONSTRUCTION TO DOBBS FERRY SPRINGHURST ELEMENTARY 
SCHOOL AND DOBBS FERRY MIDDLE / HIGH SCHOOL 

 PROJECT NO.: 234903-23001 

 BID TO: Board of Education 
  Dobbs Ferry Union Free School District 
  505 Broadway 
  Dobbs Ferry, New York 10522 
  

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

____________________________________________________________________________________ 
(words) 

______________________________________________________  ($___________________________) 
 (figures) 

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

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

 

 

 
00 41 00 
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ALTERNATES 

Indicate in the spaces provided below the amount to be added to or the amount to be deducted from (as 
applicable) the Base Bid if the Owner accepts the following Alternates described in Division 01 Section 
“Alternates”.  

Include in the amount of each Alternate, all labor, materials, overhead and profit, modification of Work 
specified in the Contract Documents, and additional work that may be required by acceptance of the 
Alternate.  

ALTERNATE NO.  SES-02 – RECONSTRUCTION OF DUMPSTER ENCLOSURE AT 
SPRINGHURST ELEMENTARY SCHOOL 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO.  SES-03 - EXTERIOR STAIRS AT SPRINGHURST ELEMENTARY SCHOOL 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

 
BID SECURITY 
 
Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 
 
PUBLIC WORK CONTRACTOR AND SUBCONTRACTOR REGISTRY 
 
The Bidder hereby certifies that the Bidder and its subcontractors have completed the required New York 
State Public Work Contractor and Subcontractor Registry in accordance with the New York State Department 
of Labor (NYSDOL) requirements. Bidders are required to attach to this bid form proof of registration 
as required by Labor Law Section 220-i as a minimum qualification and failure to provide proof of 
registration will disqualify a bidder. 
 
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)  
 
 
 
 
 
 



 

  
Tetra Tech  IRANIAN ENERGY DIVESTMENT CERTIFICATION 
Architects & Engineers Project No. 234903-23001 BID FORM ATTACHMENT NO. 3 / Page 6 

BID FORM 
ATTACHMENT #3 

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 
bidder/proposer certifies, and in the case of a joint bid, each party thereto certifies as to its own 
organization, under penalty of perjury, that to the best of its knowledge and belief that each bidder is 
not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 
State Finance Law. 

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

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

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

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

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: MHS / SES-3 (MC) MECHANICAL WORK CONTRACT 

 PROJECT TITLE: RECONSTRUCTION TO DOBBS FERRY SPRINGHURST ELEMENTARY 
SCHOOL AND DOBBS FERRY MIDDLE / HIGH SCHOOL 

 PROJECT NO.: 234903-23001 

 BID TO: Board of Education 
  Dobbs Ferry Union Free School District 
  505 Broadway 
  Dobbs Ferry, New York 10522 
  

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

____________________________________________________________________________________ 
(words) 

______________________________________________________  ($___________________________) 
 (figures) 

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

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

 

 
00 41 00 
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ALTERNATES 

Indicate in the spaces provided below the amount to be added to or the amount to be deducted from (as 
applicable) the Base Bid if the Owner accepts the following Alternates described in Division 01 Section 
“Alternates”.  

Include in the amount of each Alternate, all labor, materials, overhead and profit, modification of Work 
specified in the Contract Documents, and additional work that may be required by acceptance of the 
Alternate.  

ALTERNATE NO.  MHS-01 - CONSTRUCTION OF NEW SECURITY VESTIBULE AT THE 
ENTRANCE OF THE DOBBS FERRY MIDDLE SCHOOL  

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. MHS-02 - CONSTRUCTION OF NEW SECURITY VESTIBULE AT THE 
ENTRANCE OF THE DOBBS FERRY HIGH SCHOOL 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

 
BID SECURITY 
 
Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 
 
PUBLIC WORK CONTRACTOR AND SUBCONTRACTOR REGISTRY 
 
The Bidder hereby certifies that the Bidder and its subcontractors have completed the required New York 
State Public Work Contractor and Subcontractor Registry in accordance with the New York State Department 
of Labor (NYSDOL) requirements. Bidders are required to attach to this bid form proof of registration 
as required by Labor Law Section 220-i as a minimum qualification and failure to provide proof of 
registration will disqualify a bidder. 
 
EXECUTION OF CONTRACT 
 
If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 
 
This Bid may be withdrawn at any time prior to the Bid opening. 
 
SIGNATURE 
 

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

 
GENERAL CONDITIONS TO BID 

NON-COLLUSIVE BIDDING CERTIFICATION 
 
No bid will be accepted that does not have this form completely executed. 
 
By submission of this bid, each bidder and each person signing on behalf of any bidder certifies, and in the 
case of a joint bid each party thereto certifies as to its own organization, under penalty of perjury, that to the 
best of knowledge and belief: 
 

(a) The prices in this bid have been arrived at independently without collusion, 
consultation, communication, or agreement, for the purpose of restricting 
competition, as to any matter relating to such prices with any other bidder or any 
competitor; 

 
(b) Unless otherwise required by law, the prices which have been quoted in this bid have 

not been knowingly disclosed by the bidder and will not knowingly be disclosed by 
the bidder prior to opening, directly or indirectly, to any other bidder or to any 
competitor; 

 
(c) No attempt has been made or will be made by the bidder to induce any other person, 

partnership, or corporation to submit or not to submit a bid for the purpose of 
restricting competition; 

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

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

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

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

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

(Signature of Officer)  
 
 

This Non-Collusive Bidding Certificate must be submitted with the bid. 
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BID FORM 
ATTACHMENT #2 

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 
bidder/proposer certifies, and in the case of a joint bid, each party thereto certifies as to its own 
organization, under penalty of perjury, that to the best of its knowledge and belief that each bidder is 
not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 
State Finance Law. 

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

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

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

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

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: MHS / SES-4 (EC) ELECTRICAL WORK CONTRACT 

 PROJECT TITLE: RECONSTRUCTION TO DOBBS FERRY SPRINGHURST ELEMENTARY 
SCHOOL AND DOBBS FERRY MIDDLE / HIGH SCHOOL 

 PROJECT NO.: 234903-23001 

 BID TO: Board of Education 
  Dobbs Ferry Union Free School District 
  505 Broadway 
  Dobbs Ferry, New York 10522 
  

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

____________________________________________________________________________________ 
(words) 

______________________________________________________  ($___________________________) 
 (figures) 

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

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

 

 

 
00 41 00 
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ALTERNATES 

Indicate in the spaces provided below the amount to be added to or the amount to be deducted from (as 
applicable) the Base Bid if the Owner accepts the following Alternates described in Division 01 Section 
“Alternates”.  

Include in the amount of each Alternate, all labor, materials, overhead and profit, modification of Work 
specified in the Contract Documents, and additional work that may be required by acceptance of the 
Alternate.  

ALTERNATE NO.  SES-01- RECONSTRUCTION OF CAFETERIA PARTITION WALL AT 
SPRINGHURST ELEMENTARY SCHOOL 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO.  MHS-01 - CONSTRUCTION OF NEW SECURITY VESTIBULE AT THE 
ENTRANCE OF THE DOBBS FERRY MIDDLE SCHOOL  

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. MHS-02 - CONSTRUCTION OF NEW SECURITY VESTIBULE AT THE 
ENTRANCE OF THE DOBBS FERRY HIGH SCHOOL 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

 
BID SECURITY 
 
Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 
 
PUBLIC WORK CONTRACTOR AND SUBCONTRACTOR REGISTRY 
 
The Bidder hereby certifies that the Bidder and its subcontractors have completed the required New York 
State Public Work Contractor and Subcontractor Registry in accordance with the New York State Department 
of Labor (NYSDOL) requirements. Bidders are required to attach to this bid form proof of registration 
as required by Labor Law Section 220-i as a minimum qualification and failure to provide proof of 
registration will disqualify a bidder. 
 
EXECUTION OF CONTRACT 
 
If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 
 
This Bid may be withdrawn at any time prior to the Bid opening. 
 
SIGNATURE 
 

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

 
GENERAL CONDITIONS TO BID 

NON-COLLUSIVE BIDDING CERTIFICATION 
 
No bid will be accepted that does not have this form completely executed. 
 
By submission of this bid, each bidder and each person signing on behalf of any bidder certifies, and in the 
case of a joint bid each party thereto certifies as to its own organization, under penalty of perjury, that to the 
best of knowledge and belief: 
 

(a) The prices in this bid have been arrived at independently without collusion, 
consultation, communication, or agreement, for the purpose of restricting 
competition, as to any matter relating to such prices with any other bidder or any 
competitor; 

 
(b) Unless otherwise required by law, the prices which have been quoted in this bid have 

not been knowingly disclosed by the bidder and will not knowingly be disclosed by 
the bidder prior to opening, directly or indirectly, to any other bidder or to any 
competitor; 

 
(c) No attempt has been made or will be made by the bidder to induce any other person, 

partnership, or corporation to submit or not to submit a bid for the purpose of 
restricting competition; 

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

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

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

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

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

(Signature of Officer)  
 
 

This Non-Collusive Bidding Certificate must be submitted with the bid. 
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BID FORM 
ATTACHMENT #2 

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 
bidder/proposer certifies, and in the case of a joint bid, each party thereto certifies as to its own 
organization, under penalty of perjury, that to the best of its knowledge and belief that each bidder is 
not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 
State Finance Law. 

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

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

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

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

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: MHS-5 (PC) PLUMBING WORK CONTRACT 

 PROJECT TITLE: RECONSTRUCTION TO DOBBS FERRY SPRINGHURST ELEMENTARY 
SCHOOL AND DOBBS FERRY MIDDLE / HIGH SCHOOL 

 PROJECT NO.: 234903-23001 

 BID TO: Board of Education 
  Dobbs Ferry Union Free School District 
  505 Broadway 
  Dobbs Ferry, New York 10522 
  

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

____________________________________________________________________________________ 
(words) 

______________________________________________________  ($___________________________) 
 (figures) 

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

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

 

 

 
00 41 00 
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LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

 
BID SECURITY 
 
Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 
 
PUBLIC WORK CONTRACTOR AND SUBCONTRACTOR REGISTRY 
 
The Bidder hereby certifies that the Bidder and its subcontractors have completed the required New York 
State Public Work Contractor and Subcontractor Registry in accordance with the New York State Department 
of Labor (NYSDOL) requirements. Bidders are required to attach to this bid form proof of registration 
as required by Labor Law Section 220-i as a minimum qualification and failure to provide proof of 
registration will disqualify a bidder. 
 
EXECUTION OF CONTRACT 
 
If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 
 
This Bid may be withdrawn at any time prior to the Bid opening. 
 
SIGNATURE 
 

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

 
GENERAL CONDITIONS TO BID 

NON-COLLUSIVE BIDDING CERTIFICATION 
 
No bid will be accepted that does not have this form completely executed. 
 
By submission of this bid, each bidder and each person signing on behalf of any bidder certifies, and in the 
case of a joint bid each party thereto certifies as to its own organization, under penalty of perjury, that to the 
best of knowledge and belief: 
 

(a) The prices in this bid have been arrived at independently without collusion, 
consultation, communication, or agreement, for the purpose of restricting 
competition, as to any matter relating to such prices with any other bidder or any 
competitor; 

 
(b) Unless otherwise required by law, the prices which have been quoted in this bid have 

not been knowingly disclosed by the bidder and will not knowingly be disclosed by 
the bidder prior to opening, directly or indirectly, to any other bidder or to any 
competitor; 

 
(c) No attempt has been made or will be made by the bidder to induce any other person, 

partnership, or corporation to submit or not to submit a bid for the purpose of 
restricting competition; 

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

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

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

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

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

(Signature of Officer)  
 
 

This Non-Collusive Bidding Certificate must be submitted with the bid. 
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BID FORM 
ATTACHMENT #2 

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 
bidder/proposer certifies, and in the case of a joint bid, each party thereto certifies as to its own 
organization, under penalty of perjury, that to the best of its knowledge and belief that each bidder is 
not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 
State Finance Law. 

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

 
__________________________ 
Notary Public 
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NAME OF BIDDER_____________________________  

PROPOSED PRODUCTS FORM 

 

 SUBMITTED BY THREE LOW BIDDERS WITHIN THREE DAYS FOLLOWING BID OPENING 

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

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

  Specified Product Equivalent Product 

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

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

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

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

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

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

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

 
PROPOSED SUBCONTRACTORS FORM 

 
SUBMITTED BY THREE LOW BIDDERS 

WITHIN THREE DAYS FOLLOWING BID OPENING 

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

Instructions: 

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

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

Subcontractor Name    Specification Section 
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NAME OF BIDDER_______________________________ 

 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: 

 
Springhurst Elementary School ................................................................... $ ________________________ 

Dobbs Ferry Middle High 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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xyy4z4{r|�xry�y}~}z4{r|t�ZQA�T?CQ=N�=[�CQOW�U=>?@ABC�QTW�TUUAU�OB[=N@TCO=B�BAAUAU�[=N�OCW�>=@LVACO=BJ�ZQA�T?CQ=N�@TM�TVW=�QTXA�NAXOWAU�CQA�CAhC�=[�CQA�=NOPOBTV�:;:�WCTBUTNU�[=N@J�:B��������������������������������CQTC�B=CAW�TUUAU�OB[=N@TCO=B�TW�_AVV�TW�NAXOWO=BW�C=�CQA�WCTBUTNU�[=N@�CAhC�OW�TXTOVTjVA�[N=@�CQA�T?CQ=N�TBU�WQ=?VU�jA�NAXOA_AUJ�:�XANCO>TV�VOBA�OB�CQA�VA[C�@TNPOB�=[�CQOW�U=>?@ABC�OBUO>TCAW�_QANA�CQA�T?CQ=N�QTW�TUUAU�BA>AWWTNM�OB[=N@TCO=B�TBU�_QANA�CQA�T?CQ=N�QTW�TUUAU�C=�=N�UAVACAU�[N=@�CQA�=NOPOBTV�:;:�CAhCJZQOW�U=>?@ABC�QTW�O@L=NCTBC�VAPTV�>=BWA�?AB>AWJ�K=BW?VCTCO=B�_OCQ�TB�TCC=NBAM�OW�AB>=?NTPAU�_OCQ�NAWLA>C�C=�OCW�>=@LVACO=B�=N�@=UO[O>TCO=BJZQOW�U=>?@ABC�OW�OBCABUAU�C=�jA�?WAU�OB�>=B�?B>CO=B�_OCQ�:;:�<=>?@ABCW�:HED�FDGHIS�lCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�f_BAN�TBU�K=BCNT>C=NS�K=BWCN?>CO=B��TBTPAN�TW�:UXOWAN�cUOCO=B���HED�FDGHIS�lCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�f_BAN�TBU�:N>QOCA>CS�K=BWCN?>CO=B��TBTPAN�TW�:UXOWAN�cUOCO=B��TBU�KHED�FDGHIS�lCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�f_BAN�TBU�K=BWCN?>CO=B��TBTPAN�TW�:UXOWANJ

����	������������������ ¡¢£¤¥¦§̈�¥©ª�«¬¥®̄¬©�¬°�¥ªª°§±±²³́µ¶·̧¹º»µ¹¼¶·�¹¶½¾º¼·¿À»º̧¹�ÁẤÃ́·¹ÄºÅ�½µÀ¶¶ÂÆ¶ÇÇ̧�È́ººÅ�É¼ÊÊẤËÌ¼¿À�½µÀ¶¶ÂÍ¹�Îº¶Ḯµ¹�Ð»ÃḈº�ÑÒÓÔÕÒÖÑÒÕÕ×¡Ø�� �ÙÚ¡�Û ¡Ü�Ù�Ý
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FGHIGHJ	KL	GM	NOPQGNOI	FR	KSST	UONMVNWKHXO	FR	YZO	[VHYNKXYVN	LZKSS	FO	NOPQGNOI	VHSR	YV	YZO	O\YOHY	XVHLGLYOHY	]GYZ	YZO	[VHYNKXY	̂VXQWOHYL	KHI	NOKLVHKFSR	GHMONKFSO	MNVW	YZOW	KL	FOGHJ	HOXOLLKNR	YV	UNVIQXO	YZO	GHIGXKYOI	NOLQSYL_	̀abcbaba	dZO	GHeKSGIGYR	VM	KHR	UNVeGLGVH	VM	YZO	[VHYNKXY	̂VXQWOHYL	LZKSS	HVY	GHeKSGIKYO	YZO	[VHYNKXY	VN	GYL	NOWKGHGHJ	UNVeGLGVHL_	fM	GY	GL	IOYONWGHOI	YZKY	KHR	UNVeGLGVH	VM	YZO	[VHYNKXY	̂VXQWOHYL	eGVSKYOL	KHR	SK]g	VN	GL	VYZON]GLO	GHeKSGI	VN	QHOHMVNXOKFSOg	YZOH	YZKY	UNVeGLGVH	LZKSS	FO	NOeGLOI	YV	YZO	O\YOHY	HOXOLLKNR	YV	WKhO	YZKY	UNVeGLGVH	SOJKS	KHI	OHMVNXOKFSO_	fH	LQXZ	XKLO	YZO	[VHYNKXY	̂VXQWOHYL	LZKSS	FO	XVHLYNQOIg	YV	YZO	MQSSOLY	O\YOHY	UONWGYYOI	FR	SK]g	YV	JGeO	OMMOXY	YV	YZO	UKNYGOLi	GHYOHYGVHL	KHI	UQNUVLOL	GH	O\OXQYGHJ	YZO	[VHYNKXY_	̀abcbc	jNJKHGkKYGVH	VM	YZO	lUOXGMGXKYGVHL	GHYV	IGeGLGVHLg	LOXYGVHL	KHI	KNYGXSOLg	KHI	KNNKHJOWOHY	VM	̂NK]GHJL	LZKSS	HVY	XVHYNVS	YZO	[VHYNKXYVN	GH	IGeGIGHJ	YZO	mVNh	KWVHJ	lQFXVHYNKXYVNL	VN	GH	OLYKFSGLZGHJ	YZO	O\YOHY	VM	mVNh	YV	FO	UONMVNWOI	FR	KHR	YNKIO_	̀abcbn	oHSOLL	VYZON]GLO	LYKYOI	GH	YZO	[VHYNKXY	̂VXQWOHYLg	]VNIL	YZKY	ZKeO	]OSSphHV]H	YOXZHGXKS	VN	XVHLYNQXYGVH	GHIQLYNR	WOKHGHJL	KNO	QLOI	GH	YZO	[VHYNKXY	̂VXQWOHYL	GH	KXXVNIKHXO	]GYZ	LQXZ	NOXVJHGkOI	WOKHGHJL_	̀abcbnba	fH	YZO	OeOHY	VM	XVHMSGXYL	VN	IGLXNOUKHXGOL	KWVHJ	YZO	[VHYNKXY	̂VXQWOHYLg	GHYONUNOYKYGVHL	]GSS	FO	FKLOI	VH	YZO	MVSSV]GHJ	UNGVNGYGOLqba	rVIGMGXKYGVHLg	KL	IOMGHOI	GH	lOXYGVH	s_s_s_bc	dZO	tJNOOWOHY_bn	tIIOHIKg	]GYZ	YZVLO	VM	SKYON	IKYO	ZKeGHJ	UNOXOIOHXO	VeON	YZVLO	VM	OKNSGON	IKYO_bu	dZO	vOHONKS	[VHIGYGVHL	VM	YZO	[VHYNKXY	MVN	[VHLYNQXYGVH_bw	̂GeGLGVH	xs	VM	YZO	lUOXGMGXKYGVHL_by	̂NK]GHJL	KHI	NOWKGHGHJ	̂GeGLGVHL	VM	YZO	lUOXGMGXKYGVHL_fH	YZO	XKLO	VM	XVHMSGXYL	VN	IGLXNOUKHXGOL	FOY]OOH	̂NK]GHJL	KHI	̂GeGLGVHL	VM	YZO	lUOXGMGXKYGVHL	zVYZON	YZKH	̂GeGLGVH	xs{g	VN	]GYZGH	VN	KWVHJ	YZO	[VHYNKXY	̂VXQWOHYL	KHI	HVY	XSKNGMGOI	FR	tIIOHIQWg	YZO	tNXZGYOXY	]GSS	IOYONWGHO	]ZGXZ	YKhOL	UNOXOIOHXO	GH	KXXVNIKHXO	]GYZ	lOXYGVHL	|_}_ssg	|_}_s}g	KHI	|_}_s~_	̀abn	��������������dONWL	XKUGYKSGkOI	GH	YZOLO	vOHONKS	[VHIGYGVHL	GHXSQIO	YZVLO	YZKY	KNO	zs{	LUOXGMGXKSSR	IOMGHOIg	z}{	YZO	YGYSOL	VM	HQWFONOI	KNYGXSOLg	VN	z~{	YZO	YGYSOL	VM	VYZON	IVXQWOHYL	UQFSGLZOI	FR	YZO	tWONGXKH	fHLYGYQYO	VM	tNXZGYOXYL_	̀abu	��������������fH	YZO	GHYONOLY	VM	FNOeGYR	YZO	[VHYNKXY	̂VXQWOHYL	MNOPQOHYSR	VWGY	WVIGMRGHJ	]VNIL	LQXZ	KL	�KSS�	KHI	�KHR�	KHI	KNYGXSOL	LQXZ	KL	�YZO�	KHI	�KHg�	FQY	YZO	MKXY	YZKY	K	WVIGMGON	VN	KH	KNYGXSO	GL	KFLOHY	MNVW	VHO	LYKYOWOHY	KHI	KUUOKNL	GH	KHVYZON	GL	HVY	GHYOHIOI	YV	KMMOXY	YZO	GHYONUNOYKYGVH	VM	OGYZON	LYKYOWOHY_	̀abw	���������	���	���	��	���������	���������������	���	�����	�����������	��	�������	̀abwba	dZO	tNXZGYOXY	KHI	YZO	tNXZGYOXYiL	XVHLQSYKHYL	LZKSS	FO	IOOWOI	YZO	KQYZVNL	KHI	V]HONL	VM	YZOGN	NOLUOXYGeO	fHLYNQWOHYL	VM	lONeGXOg	GHXSQIGHJ	YZO	̂NK]GHJL	KHI	lUOXGMGXKYGVHLg	KHI	NOYKGH	KSS	XVWWVH	SK]g	LYKYQYVNRg	KHI	VYZON	NOLONeOI	NGJZYL	GH	YZOGN	fHLYNQWOHYL	VM	lONeGXOg	GHXSQIGHJ	XVURNGJZYL_	dZO	[VHYNKXYVNg	lQFXVHYNKXYVNLg	LQFpLQFXVHYNKXYVNLg	KHI	LQUUSGONL	LZKSS	HVY	V]H	VN	XSKGW	K	XVURNGJZY	GH	YZO	fHLYNQWOHYL	VM	lONeGXO_	lQFWGYYKS	VN	IGLYNGFQYGVH	YV	WOOY	VMMGXGKS	NOJQSKYVNR	NOPQGNOWOHYL	VN	MVN	VYZON	UQNUVLOL	GH	XVHHOXYGVH	]GYZ	YZO	�NV�OXY	GL	HVY	YV	FO	XVHLYNQOI	KL	UQFSGXKYGVH	GH	IONVJKYGVH	VM	YZO	tNXZGYOXYiL	VN	tNXZGYOXYiL	XVHLQSYKHYLi	NOLONeOI	NGJZYL_	̀abwbc	dZO	[VHYNKXYVNg	lQFXVHYNKXYVNLg	lQFpLQFXVHYNKXYVNLg	KHI	LQUUSGONL	KNO	KQYZVNGkOI	YV	QLO	KHI	NOUNVIQXO	YZO	fHLYNQWOHYL	VM	lONeGXO	UNVeGIOI	YV	YZOWg	LQF�OXY	YV	KHR	UNVYVXVSL	OLYKFSGLZOI	UQNLQKHY	YV	lOXYGVHL	s_�	KHI	s_�g	LVSOSR	KHI	O\XSQLGeOSR	MVN	O\OXQYGVH	VM	YZO	mVNh_	tSS	XVUGOL	WKIO	QHION	YZGL	KQYZVNGkKYGVH	LZKSS	FOKN	YZO	XVURNGJZY	HVYGXOg	GM	KHRg	LZV]H	VH	YZO	fHLYNQWOHYL	VM	lONeGXO_	dZO	[VHYNKXYVNg	lQFXVHYNKXYVNLg	lQFpLQFXVHYNKXYVNLg	KHI	LQUUSGONL	WKR	HVY	QLO	YZO	fHLYNQWOHYL	VM	lONeGXO	VH	VYZON	UNV�OXYL	VN	MVN	KIIGYGVHL	YV	YZO	�NV�OXY	VQYLGIO	YZO	LXVUO	VM	YZO	mVNh	]GYZVQY	YZO	LUOXGMGX	]NGYYOH	XVHLOHY	VM	YZO	j]HONg	tNXZGYOXYg	KHI	YZO	tNXZGYOXYiL	XVHLQSYKHYL_	̀aby	������	̀abyba	 \XOUY	KL	VYZON]GLO	UNVeGIOI	GH	lOXYGVH	s_¡_}g	]ZONO	YZO	[VHYNKXY	̂VXQWOHYL	NOPQGNO	VHO	UKNYR	YV	HVYGMR	VN	JGeO	HVYGXO	YV	YZO	VYZON	UKNYRg	LQXZ	HVYGXO	LZKSS	FO	UNVeGIOI	GH	]NGYGHJ	YV	YZO	IOLGJHKYOI	NOUNOLOHYKYGeO	VM	YZO	UKNYR	YV	
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FGHI	JGK	LHJMNK	MO	PQQRKOOKQ	PLQ	OGPSS	TK	QKKIKQ	JH	GPUK	TKKL	QVSW	OKRUKQ	MX	QKSMUKRKQ	ML	YKROHLZ	TW	IPMSZ	TW	NHVRMKRZ	HR	TW	KSKNJRHLMN	JRPLOIMOOMHL	MX	P	IKJGHQ	XHR	KSKNJRHLMN	JRPLOIMOOMHL	MO	OKJ	XHRJG	ML	JGK	[\RKKIKLJ]	̂_̀àb	cHJMNK	HX	dSPMIO	PO	YRHUMQKQ	ML	eKNJMHL	fg]f]h	OGPSS	TK	YRHUMQKQ	ML	FRMJML\	PLQ	OGPSS	TK	QKKIKQ	JH	GPUK	TKKL	QVSW	OKRUKQ	HLSW	MX	QKSMUKRKQ	JH	JGK	QKOM\LPJKQ	RKYRKOKLJPJMUK	HX	JGK	YPRJW	JH	FGHI	JGK	LHJMNK	MO	PQQRKOOKQ	TW	NKRJMXMKQ	HR	RK\MOJKRKQ	IPMSZ	HR	TW	NHVRMKR	YRHUMQML\	YRHHX	HX	QKSMUKRW]	̂_̀i	jklkmno	jnmn	pqr	nst	uvnsqwkqqkxsyGK	YPRJMKO	OGPSS	P\RKK	VYHL	YRHJHNHSO	\HUKRLML\	JGK	JRPLOIMOOMHL	PLQ	VOK	HX	zLOJRVIKLJO	HX	eKRUMNK	HR	PLW	HJGKR	MLXHRIPJMHL	HR	QHNVIKLJPJMHL	ML	QM\MJPS	XHRI]	yGK	YPRJMKO	FMSS	VOK	[z[	{HNVIKLJ	|}~h��}~fhZ	�VMSQML\	zLXHRIPJMHL	�HQKSML\	PLQ	{M\MJPS	{PJP	|�GMTMJZ	JH	KOJPTSMOG	JGK	YRHJHNHSO	XHR	JGK	QKUKSHYIKLJZ	VOKZ	JRPLOIMOOMHLZ	PLQ	K�NGPL\K	HX	QM\MJPS	QPJP]	̂_̀�	��kotksl	�s�xvwnmkxs	�xtroq	pqr	nst	�rokns�r[LW	VOK	HXZ	HR	RKSMPLNK	HLZ	PSS	HR	P	YHRJMHL	HX	P	TVMSQML\	MLXHRIPJMHL	IHQKS	FMJGHVJ	P\RKKIKLJ	JH	YRHJHNHSO	\HUKRLML\	JGK	VOK	HXZ	PLQ	RKSMPLNK	HLZ	JGK	MLXHRIPJMHL	NHLJPMLKQ	ML	JGK	IHQKS	PLQ	FMJGHVJ	GPUML\	JGHOK	YRHJHNHSO	OKJ	XHRJG	ML	[z[	{HNVIKLJ	|}~h��}~fhZ	�VMSQML\	zLXHRIPJMHL	�HQKSML\	PLQ	{M\MJPS	{PJP	|�GMTMJZ	PLQ	JGK	RK�VMOMJK	[z[	{HNVIKLJ	�}~}��}~fhZ	�RH�KNJ	�VMSQML\	zLXHRIPJMHL	�HQKSML\	�RHJHNHS	�HRIZ	OGPSS	TK	PJ	JGK	VOML\	HR	RKSWML\	YPRJW�O	OHSK	RMO�	PLQ	FMJGHVJ	SMPTMSMJW	JH	JGK	HJGKR	YPRJW	PLQ	MJO	NHLJRPNJHRO	HR	NHLOVSJPLJOZ	JGK	PVJGHRO	HXZ	HR	NHLJRMTVJHRO	JHZ	JGK	TVMSQML\	MLXHRIPJMHL	IHQKSZ	PLQ	KPNG	HX	JGKMR	P\KLJO	PLQ	KIYSHWKKO]	̂_̀�	���wkmmno	����nslreVTIMJJPS	|�NGPL\KZ	P	FKT�TPOKQ	NHLOJRVNJMHL	YGPOK	OHXJFPRK	XHR	IPLP\ML\	YRH�KNJ	OVTIMJJPSOZ	��z�OZ	PLQ	HJGKR	NHLOJRVNJMHL	YGPOK	YPYKRFHR�Z	OGPSS	TK	VOKQ	TW	PSS	YPRJMKO	HL	JGMO	YRH�KNJ]	yGK	[RNGMJKNJ	FMSS	TK	JGK	PQIMLMOJRPJHR	XHR	JGK	eVTIMJJPS	|�NGPL\K	OWOJKI	HL	JGMO	YRH�KNJ]	̂_̀�̀_	yGK	�FLKR	MO	KLJMJSKQ	JH	RKMITVROKIKLJ	XRHI	JGK	dHLJRPNJHR	XHR	PIHVLJO	YPMQ	JH	JGK	[RNGMJKNJ	PLQ�HR	dHLOJRVNJMHL	�PLP\KR	XHR	OKRUMNKO	RK�VMRKQ	TW	JGK	dHLJRPNJHR�O	XPMSVRK	JH	VOK	eVTIMJJPS	|�NGPL\K	ML	JGK	OVTIMOOMHL	PLQ	YRHNKOOML\	HX	NHLOJRVNJMHL	YGPOK	YPYKRFHR�]��u����	b			 ¡¢��	̂b̀_	£rsrvno	̂b̀_̀_	yGK	�FLKR	MO	JGK	YKROHL	HR	KLJMJW	MQKLJMXMKQ	PO	OVNG	ML	JGK	[\RKKIKLJ	PLQ	MO	RKXKRRKQ	JH	JGRHV\GHVJ	JGK	dHLJRPNJ	{HNVIKLJO	PO	MX	OML\VSPR	ML	LVITKR]	yGK	�FLKR	OGPSS	QKOM\LPJK	ML	FRMJML\	P	RKYRKOKLJPJMUK	FGH	OGPSS	GPUK	K�YRKOO	PVJGHRMJW	JH	TMLQ	JGK	�FLKR	FMJG	RKOYKNJ	JH	PSS	IPJJKRO	RK�VMRML\	JGK	�FLKR�O	PYYRHUPS	HR	PVJGHRM¤PJMHL]	|�NKYJ	PO	HJGKRFMOK	YRHUMQKQ	ML	eKNJMHL	¥]}]fZ	JGK	dHLOJRVNJMHL	�PLP\KR	PLQ	JGK	[RNGMJKNJ	QH	LHJ	GPUK	OVNG	PVJGHRMJW]	yGK	JKRI	¦�FLKR¦	IKPLO	JGK	�FLKR	HR	JGK	�FLKR�O	PVJGHRM¤KQ	RKYRKOKLJPJMUK]		̂b̀_̀b	yGK	�FLKR	OGPSS	XVRLMOG	JH	JGK	dHLJRPNJHRZ	FMJGML	XMXJKKL	QPWO	PXJKR	RKNKMYJ	HX	P	FRMJJKL	RK�VKOJZ	MLXHRIPJMHL	LKNKOOPRW	PLQ	RKSKUPLJ	XHR	JGK	dHLJRPNJHR	JH	KUPSVPJKZ	\MUK	LHJMNK	HXZ	HR	KLXHRNK	IKNGPLMN�O	SMKL	RM\GJO]	eVNG	MLXHRIPJMHL	OGPSS	MLNSVQK	P	NHRRKNJ	OJPJKIKLJ	HX	JGK	RKNHRQ	SK\PS	JMJSK	JH	JGK	YRHYKRJW	HL	FGMNG	JGK	�RH�KNJ	MO	SHNPJKQZ	VOVPSSW	RKXKRRKQ	JH	PO	JGK	OMJKZ	PLQ	JGK	�FLKR�O	MLJKRKOJ	JGKRKML]	̂b̀b	�§ktrs�r	x�	m�r	 ̈ srv©q	ªksns�kno	�vvnslrwrsmq	̂b̀b̀_	�RMHR	JH	NHIIKLNKIKLJ	HX	JGK	«HR�Z	PLQ	VYHL	FRMJJKL	RK�VKOJ	TW	JGK	dHLJRPNJHRZ	JGK	�FLKR	OGPSS	XVRLMOG	JH	JGK	dHLJRPNJHR	RKPOHLPTSK	KUMQKLNK	JGPJ	JGK	�FLKR	GPO	IPQK	XMLPLNMPS	PRRPL\KIKLJO	JH	XVSXMSS	JGK	�FLKR�O	HTSM\PJMHLO	VLQKR	JGK	dHLJRPNJ]	yGK	dHLJRPNJHR	OGPSS	GPUK	LH	HTSM\PJMHL	JH	NHIIKLNK	JGK	«HR�	VLJMS	JGK	�FLKR	YRHUMQKO	OVNG	KUMQKLNK]	zX	NHIIKLNKIKLJ	HX	JGK	«HR�	MO	QKSPWKQ	VLQKR	JGMO	eKNJMHL	}]}]fZ	JGK	dHLJRPNJ	yMIK	OGPSS	TK	K�JKLQKQ	PYYRHYRMPJKSW]	̂b̀b̀b	�HSSHFML\	NHIIKLNKIKLJ	HX	JGK	«HR�	PLQ	VYHL	FRMJJKL	RK�VKOJ	TW	JGK	dHLJRPNJHRZ	JGK	�FLKR	OGPSS	XVRLMOG	JH	JGK	dHLJRPNJHR	RKPOHLPTSK	KUMQKLNK	JGPJ	JGK	�FLKR	GPO	IPQK	XMLPLNMPS	PRRPL\KIKLJO	JH	XVSXMSS	JGK	�FLKR�O	HTSM\PJMHLO	VLQKR	JGK	dHLJRPNJ	HLSW	MX	¬f	JGK	�FLKR	XPMSO	JH	IP�K	YPWIKLJO	JH	JGK	dHLJRPNJHR	PO	JGK	dHLJRPNJ	{HNVIKLJO	RK�VMRK®	¬}	JGK	dHLJRPNJHR	MQKLJMXMKO	ML	FRMJML\	P	RKPOHLPTSK	NHLNKRL	RK\PRQML\	JGK	�FLKR�O	PTMSMJW	JH	IP�K	YPWIKLJ	FGKL	QVK®		HR	¬h	P	NGPL\K	ML	JGK	«HR�	IPJKRMPSSW	NGPL\KO	JGK	dHLJRPNJ	eVI]	zX	JGK	�FLKR	XPMSO	JH	YRHUMQK	OVNG	KUMQKLNKZ	PO	RK�VMRKQZ	FMJGML	XHVRJKKL	QPWO	HX	JGK	dHLJRPNJHR�O	RK�VKOJZ	JGK	dHLJRPNJHR	IPW	MIIKQMPJKSW	OJHY	JGK	«HR�	PLQZ	ML	JGPJ	KUKLJZ	OGPSS	LHJMXW	JGK	�FLKR	JGPJ	JGK	«HR�	GPO	OJHYYKQ]	̄HFKUKRZ	MX	JGK	RK�VKOJ	MO	IPQK	TKNPVOK	P	NGPL\K	ML	JGK	«HR�	
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FGHIJKGLLM	NOGPQIR	HOI	STPHJGNH	UVF	VPWIJ	XYZ	G[T\I]	HOI	STPHJGNHTJ	FGM	KFFIWKGHILM	RHT̂	TPLM	HOGH	̂TJHKTP	T_	HOI	`TJa	G__INHIW	[M	HOI	NOGPQI	VPHKL	JIGRTPG[LI	I\KWIPNI	KR	̂JT\KWIWb	c_	HOI	̀TJa	KR	RHT̂ ÎW	VPWIJ	HOKR	UINHKTP	dbdbd]	HOI	STPHJGNH	eKFI	ROGLL	[I	IfHIPWIW	Ĝ ĴT̂JKGHILM	GPW	HOI	STPHJGNH	UVF	ROGLL	[I	KPNJIGRIW	[M	HOI	GFTVPH	T_	HOI	STPHJGNHTJgR	JIGRTPG[LI	NTRHR	T_	ROVHWThP]	WILGM	GPW	RHGJHiV̂]	̂LVR	KPHIJIRH	GR	̂JT\KWIW	KP	HOI	STPHJGNH	jTNVFIPHRbk	lmlmn	o_HIJ	HOI	phPIJ	_VJPKROIR	I\KWIPNI	T_	_KPGPNKGL	GJJGPQIFIPHR	VPWIJ	HOKR	UINHKTP	dbd]	HOI	phPIJ	ROGLL	PTH	FGHIJKGLLM	\GJM	RVNO	_KPGPNKGL	GJJGPQIFIPHR	hKHOTVH	̂JKTJ	PTHKNI	HT	HOI	STPHJGNHTJbk	lmlmq	̀OIJI	HOI	phPIJ	OGR	WIRKQPGHIW	KP_TJFGHKTP	_VJPKROIW	VPWIJ	HOKR	UINHKTP	dbd	GR	rNTP_KWIPHKGL]r	HOI	STPHJGNHTJ	ROGLL	aIÎ	HOI	KP_TJFGHKTP	NTP_KWIPHKGL	GPW	ROGLL	PTH	WKRNLTRI	KH	HT	GPM	THOIJ	̂IJRTPb	sThI\IJ]	HOI	STPHJGNHTJ	FGM	WKRNLTRI	rNTP_KWIPHKGLr	KP_TJFGHKTP]	G_HIJ	RI\IP	XtZ	WGMRg	PTHKNI	HT	HOI	phPIJ]	hOIJI	WKRNLTRVJI	KR	JIuVKJIW	[M	LGh]	KPNLVWKPQ	G	RV[̂TIPG	TJ	THOIJ	_TJF	T_	NTF̂ VLRTJM	LIQGL	̂JTNIRR	KRRVIW	[M	G	NTVJH	TJ	QT\IJPFIPHGL	IPHKHM]	TJ	[M	NTVJH	TJ	GJ[KHJGHTJXRZ	TJWIJb	eOI	STPHJGNHTJ	FGM	GLRT	WKRNLTRI	rNTP_KWIPHKGLr	KP_TJFGHKTP	HT	KHR	IF̂ LTMIIR]	NTPRVLHGPHR]	RVJIHKIR]	UV[NTPHJGNHTJR	GPW	HOIKJ	IF̂ LTMIIR]	UV[iRV[NTPHJGNHTJR]	GPW	THOIJR	hOT	PIIW	HT	aPTh	HOI	NTPHIPH	T_	RVNO	KP_TJFGHKTP	RTLILM	GPW	IfNLVRK\ILM	_TJ	HOI	vJTwINH	GPW	hOT	GQJII	HT	FGKPHGKP	HOI	NTP_KWIPHKGLKHM	T_	RVNO	KP_TJFGHKTPbk	lmn	xyz{|}~��{y	~y�	��|�����	�����|��	{z	���	��y�|k	lmnm�	�fNÎH	_TJ	̂IJFKHR	GPW	_IIR	HOGH	GJI	HOI	JIR̂TPRK[KLKHM	T_	HOI	STPHJGNHTJ	VPWIJ	HOI	STPHJGNH	jTNVFIPHR]	KPNLVWKPQ	HOTRI	JIuVKJIW	VPWIJ	UINHKTP	Ybtb�]	HOI	phPIJ	ROGLL	RINVJI	GPW	̂GM	_TJ	PINIRRGJM	Ĝ ĴT\GLR]	IGRIFIPHR]	GRRIRRFIPHR	GPW	NOGJQIR	JIuVKJIW	_TJ	NTPRHJVNHKTP]	VRI	TJ	TNNV̂GPNM	T_	̂IJFGPIPH	RHJVNHVJIR	TJ	_TJ	̂IJFGPIPH	NOGPQIR	KP	IfKRHKPQ	_GNKLKHKIRb	�PLIRR	THOIJhKRI	̂JT\KWIW	VPWIJ	HOI	STPHJGNH	jTNVFIPHR]	HOI	phPIJ]	GRRKRHIW	[M	HOI	STPRHJVNHKTP	�GPGQIJ]	ROGLL	RINVJI	GPW	̂GM	_TJ	HOI	[VKLWKPQ	̂IJFKHbk	lmnml	eOI	phPIJ	ROGLL	JIHGKP	GP	GJNOKHINH	LGh_VLLM	LKNIPRIW	HT	̂JGNHKNI	GJNOKHINHVJI]	TJ	GP	IPHKHM	LGh_VLLM	̂JGNHKNKPQ	GJNOKHINHVJI]	KP	HOI	wVJKRWKNHKTP	hOIJI	HOI	vJTwINH	KR	LTNGHIWb	eOGH	̂IJRTP	TJ	IPHKHM	KR	KWIPHK_KIW	GR	HOI	oJNOKHINH	KP	HOI	oQJIIFIPH	GPW	KR	JI_IJJIW	HT	HOJTVQOTVH	HOI	STPHJGNH	jTNVFIPHR	GR	K_	RKPQVLGJ	KP	PVF[IJbk	lmnmn	eOI	phPIJ	ROGLL	JIHGKP	G	NTPRHJVNHKTP	FGPGQIJ	GW\KRIJ	LGh_VLLM	̂JGNHKNKPQ	NTPRHJVNHKTP	FGPGQIFIPH	KP	HOI	wVJKRWKNHKTP	hOIJI	HOI	vJTwINH	KR	LTNGHIWb	eOGH	̂IJRTP	TJ	IPHKHM	KR	KWIPHK_KIW	GR	HOI	STPRHJVNHKTP	�GPGQIJ	KP	HOI	oQJIIFIPH	GPW	KR	JI_IJJIW	HT	HOJTVQOTVH	HOI	STPHJGNH	jTNVFIPHR	GR	K_	RKPQVLGJ	KP	PVF[IJbk	lmnmq	c_	HOI	IF̂ LTMFIPH	T_	HOI	STPRHJVNHKTP	�GPGQIJ	TJ	oJNOKHINH	HIJFKPGHIR]	HOI	phPIJ	ROGLL	IF̂ LTM	G	RVNNIRRTJ	NTPRHJVNHKTP	FGPGQIJ	TJ	GJNOKHINH	HT	hOTF	HOI	STPHJGNHTJ	OGR	PT	JIGRTPG[LI	T[wINHKTP	GPW	hOTRI	RHGHVR	VPWIJ	HOI	STPHJGNH	jTNVFIPHR	ROGLL	[I	HOGH	T_	HOI	STPRHJVNHKTP	�GPGQIJ	TJ	oJNOKHINH]	JIR̂INHK\ILMbk	lmnm�	eOI	phPIJ	ROGLL	_VJPKRO	RVJ\IMR	WIRNJK[KPQ	̂OMRKNGL	NOGJGNHIJKRHKNR]	LIQGL	LKFKHGHKTPR	GPW	VHKLKHM	LTNGHKTPR	_TJ	HOI	RKHI	T_	HOI	vJTwINH]	GPW	G	LIQGL	WIRNJK̂HKTP	T_	HOI	RKHIb	eOI	STPHJGNHTJ	ROGLL	[I	IPHKHLIW	HT	JILM	TP	HOI	GNNVJGNM	T_	KP_TJFGHKTP	_VJPKROIW	[M	HOI	phPIJ	[VH	ROGLL	IfIJNKRI	̂JT̂IJ	̂JINGVHKTPR	JILGHKPQ	HT	HOI	RG_I	̂IJ_TJFGPNI	T_	HOI	̀TJabk	lmnm�	eOI	phPIJ	ROGLL	_VJPKRO	KP_TJFGHKTP	TJ	RIJ\KNIR	JIuVKJIW	T_	HOI	phPIJ	[M	HOI	STPHJGNH	jTNVFIPHR	hKHO	JIGRTPG[LI	̂JTF̂ HPIRRb	eOI	phPIJ	ROGLL	GLRT	_VJPKRO	GPM	THOIJ	KP_TJFGHKTP	TJ	RIJ\KNIR	VPWIJ	HOI	phPIJgR	NTPHJTL	GPW	JILI\GPH	HT	HOI	STPHJGNHTJgR	̂IJ_TJFGPNI	T_	HOI	̀TJa	hKHO	JIGRTPG[LI	̂JTF̂ HPIRR	G_HIJ	JINIK\KPQ	HOI	STPHJGNHTJgR	hJKHHIP	JIuVIRH	_TJ	RVNO	KP_TJFGHKTP	TJ	RIJ\KNIRbk	lmnm�	eOI	phPIJ	ROGLL	_VJPKRO	HOI	STPHJGNHTJ	�������	�������	NT̂KIR	T_	HOI	STPHJGNH	jTNVFIPHR]	KPNLVWKPQ	TPI	RIH	HT	[I	VRIW	_TJ	HOI	vJTwINH	 INTJW	jJGhKPQRb	eOI	STPHJGNHTJ	FGM	̂VJNOGRI	GWWKHKTPGL	NT̂KIR	GH	HOI	NTRH	T_	JÎJTWVNHKTP]	̂TRHGQI	GPW	OGPWLKPQbk	lmnm¡	eOI	phPIJ	ROGLL	IPWIG\TJ	HT	_TJhGJW	GLL	NTFFVPKNGHKTPR	HT	HOI	STPHJGNHTJ	HOJTVQO	HOI	STPRHJVNHKTP	�GPGQIJ	GPW	ROGLL	NTPHIF̂ TJGPITVRLM	̂JT\KWI	HOI	RGFI	NTFFVPKNGHKTPR	HT	HOI	oJNOKHINH	G[TVH	FGHHIJR	GJKRKPQ	TVH	T_	TJ	JILGHKPQ	HT	HOI	STPHJGNH	jTNVFIPHRbk	lmq	��y�|¢�	��£��	�{	��{¤	���	¥{|¦c_	HOI	STPHJGNHTJ	_GKLR	HT	NTJJINH	̀TJa	HOGH	KR	PTH	KP	GNNTJWGPNI	hKHO	HOI	JIuVKJIFIPHR	T_	HOI	STPHJGNH	jTNVFIPHR	GR	JIuVKJIW	[M	UINHKTP	�dbd	TJ	JÎIGHIWLM	_GKLR	HT	NGJJM	TVH	̀TJa	KP	GNNTJWGPNI	hKHO	HOI	STPHJGNH	jTNVFIPHR]	HOI	phPIJ	FGM	KRRVI	G	hJKHHIP	TJWIJ	HT	HOI	STPHJGNHTJ	HT	RHT̂	HOI	̀TJa]	TJ	GPM	̂TJHKTP	HOIJIT_]	VPHKL	HOI	NGVRI	_TJ	RVNO	TJWIJ	OGR	[IIP	ILKFKPGHIW§	OThI\IJ]	HOI	JKQOH	T_	HOI	phPIJ	HT	RHT̂	HOI	̀TJa	ROGLL	PTH	QK\I	JKRI	HT	G	WVHM	TP	HOI	̂GJH	T_	HOI	phPIJ	
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FG	HIHJKLMH	FNLM	JLONF	PGJ	FNH	QHRHPLF	GP	FNH	SGRFJTKFGJ	GJ	TRU	GFNHJ	VHJMGR	GJ	HRFLFUW	HIKHVF	FG	FNH	HIFHRF	JHXYLJHZ	QU	[HKFLGR	\]̂]_]	̀abc	defghij	klmno	op	qrhhs	dto	ong	uphvwP	FNH	SGRFJTKFGJ	ZHPTYxFM	GJ	RHOxHKFM	FG	KTJJU	GYF	FNH	yGJz	LR	TKKGJZTRKH	{LFN	FNH	SGRFJTKF	|GKY}HRFM	TRZ	PTLxM	{LFNLR	T	FHR~ZTU	VHJLGZ	TPFHJ	JHKHLVF	GP	{JLFFHR	RGFLKH	PJG}	FNH	�{RHJ	FG	KG}}HRKH	TRZ	KGRFLRYH	KGJJHKFLGR	GP	MYKN	ZHPTYxF	GJ	RHOxHKF	{LFN	ZLxLOHRKH	TRZ	VJG}VFRHMMW	FNH	�{RHJ	}TUW	{LFNGYF	VJH�YZLKH	FG	GFNHJ	JH}HZLHM	FNH	�{RHJ	}TU	NT�HW	KGJJHKF	MYKN	ZHPTYxF	GJ	RHOxHKF]	[YKN	TKFLGR	QU	FNH	�{RHJ	TRZ	T}GYRFM	KNTJOHZ	FG	FNH	SGRFJTKFGJ	TJH	QGFN	MYQ�HKF	FG	JH�LH{	QU	FNH	SGRMFJYKFLGR	�TRTOHJ	TRZ	VJLGJ	TVVJG�Tx	GP	FNH	�JKNLFHKFW	TRZ	FNH	SGRMFJYKFLGR	�TRTOHJ	GJ	�JKNLFHKF	}TUW	VYJMYTRF	FG	[HKFLGR	�]�]̂W	{LFNNGxZ	GJ	RYxxLPU	T	SHJFLPLKTFH	PGJ	�TU}HRF	LR	{NGxH	GJ	LR	VTJFW	FG	FNH	HIFHRF	JHTMGRTQxU	RHKHMMTJU	FG	JHL}QYJMH	FNH	�{RHJ	PGJ	FNH	JHTMGRTQxH	KGMF	GP	KGJJHKFLRO	MYKN	ZHPLKLHRKLHMW	LRKxYZLRO	�{RHJ�M	HIVHRMHM	TRZ	KG}VHRMTFLGR	PGJ	FNH	SGRMFJYKFLGR	�TRTOHJ�M	TRZ	�JKNLFHKF�M	TRZ	FNHLJ	JHMVHKFL�H	KGRMYxFTRFM�	TZZLFLGRTx	MHJ�LKHM	}TZH	RHKHMMTJU	QU	MYKN	ZHPTYxFW	RHOxHKFW	GJ	PTLxYJH]	wP	KYJJHRF	TRZ	PYFYJH	VTU}HRFM	TJH	RGF	MYPPLKLHRF	FG	KG�HJ	MYKN	T}GYRFMW	FNH	SGRFJTKFGJ	MNTxx	VTU	FNH	ZLPPHJHRKH	FG	FNH	�{RHJ]	wP	FNH	SGRFJTKFGJ	ZLMTOJHHM	{LFN	FNH	TKFLGRM	GP	FNH	�{RHJ	GJ	FNH	�JKNLFHKFW	GJ	FNH	T}GYRFM	KxTL}HZ	TM	KGMFM	FG	FNH	�{RHJW	FNH	SGRFJTKFGJ	}TU	PLxH	T	SxTL}	VYJMYTRF	FG	�JFLKxH	̂�]�k��q��	�			qd��k�q�dk	̀�b�	�gfghr�	̀�b�b�	�NH	SGRFJTKFGJ	LM	FNH	VHJMGR	GJ	HRFLFU	LZHRFLPLHZ	TM	MYKN	LR	FNH	�OJHH}HRF	TRZ	LM	JHPHJJHZ	FG	FNJGYONGYF	FNH	SGRFJTKF	|GKY}HRFM	TM	LP	MLROYxTJ	LR	RY}QHJ]	�NH	SGRFJTKFGJ	MNTxx	QH	xT{PYxxU	xLKHRMHZW	LP	JHXYLJHZ	LR	FNH	�YJLMZLKFLGR	{NHJH	FNH	�JG�HKF	LM	xGKTFHZ]	�NH	SGRFJTKFGJ	MNTxx	ZHMLORTFH	LR	{JLFLRO	T	JHVJHMHRFTFL�H	{NG	MNTxx	NT�H	HIVJHMM	TYFNGJLFU	FG	QLRZ	FNH	SGRFJTKFGJ	{LFN	JHMVHKF	FG	Txx	}TFFHJM	YRZHJ	FNLM	SGRFJTKF]	�NH	FHJ}	�SGRFJTKFGJ�	}HTRM	FNH	SGRFJTKFGJ	GJ	FNH	SGRFJTKFGJ�M	TYFNGJL�HZ	JHVJHMHRFTFL�H]	̀�b�ba	�NH	SGRFJTKFGJ	MNTxx	VHJPGJ}	FNH	yGJz	LR	TKKGJZTRKH	{LFN	FNH	SGRFJTKF	|GKY}HRFM]	̀�b�b�	�NH	SGRFJTKFGJ	MNTxx	RGF	QH	JHxLH�HZ	GP	LFM	GQxLOTFLGRM	FG	VHJPGJ}	FNH	yGJz	LR	TKKGJZTRKH	{LFN	FNH	SGRFJTKF	|GKY}HRFM	HLFNHJ	QU	TKFL�LFLHM	GJ	ZYFLHM	GP	FNH	SGRMFJYKFLGR	�TRTOHJ	GJ	�JKNLFHKF	LR	FNHLJ	TZ}LRLMFJTFLGR	GP	FNH	SGRFJTKFW	GJ	QU	FHMFMW	LRMVHKFLGRM	GJ	TVVJG�TxM	JHXYLJHZ	GJ	VHJPGJ}HZ	QU	VHJMGRM	GJ	HRFLFLHM	GFNHJ	FNTR	FNH	SGRFJTKFGJ]	̀�ba	kg�lge	p�	qpfohr�o	�p�t�gfoj	rf�	�lg��	qpf�lolpfj	�s	qpfohr�oph	̀�bab�	�IHKYFLGR	GP	FNH	SGRFJTKF	QU	FNH	SGRFJTKFGJ	LM	T	JHVJHMHRFTFLGR	FNTF	FNH	SGRFJTKFGJ	NTM	�LMLFHZ	FNH	MLFHW	QHKG}H	OHRHJTxxU	PT}LxLTJ	{LFN	xGKTx	KGRZLFLGRM	YRZHJ	{NLKN	FNH	yGJz	LM	FG	QH	VHJPGJ}HZW	TRZ	KGJJHxTFHZ	VHJMGRTx	GQMHJ�TFLGRM	{LFN	JHXYLJH}HRFM	GP	FNH	SGRFJTKF	|GKY}HRFM]	̀�baba	�HKTYMH	FNH	SGRFJTKF	|GKY}HRFM	TJH	KG}VxH}HRFTJUW	FNH	SGRFJTKFGJ	MNTxxW	QHPGJH	MFTJFLRO	HTKN	VGJFLGR	GP	FNH	yGJzW	KTJHPYxxU	MFYZU	TRZ	KG}VTJH	FNH	�TJLGYM	SGRFJTKF	|GKY}HRFM	JHxTFL�H	FG	FNTF	VGJFLGR	GP	FNH	yGJzW	TM	{Hxx	TM	FNH	LRPGJ}TFLGR	PYJRLMNHZ	QU	FNH	�{RHJ	VYJMYTRF	FG	[HKFLGR	�]_]�W	MNTxx	FTzH	PLHxZ	}HTMYJH}HRFM	GP	TRU	HILMFLRO	KGRZLFLGRM	JHxTFHZ	FG	FNTF	VGJFLGR	GP	FNH	yGJzW	TRZ	MNTxx	GQMHJ�H	TRU	KGRZLFLGRM	TF	FNH	MLFH	TPPHKFLRO	LF]	�NHMH	GQxLOTFLGRM	TJH	PGJ	FNH	VYJVGMH	GP	PTKLxLFTFLRO	KGGJZLRTFLGR	TRZ	KGRMFJYKFLGR	QU	FNH	SGRFJTKFGJ	TRZ	TJH	RGF	PGJ	FNH	VYJVGMH	GP	ZLMKG�HJLRO	HJJGJMW	G}LMMLGRMW	GJ	LRKGRMLMFHRKLHM	LR	FNH	SGRFJTKF	|GKY}HRFM 	NG{H�HJW	FNH	SGRFJTKFGJ	MNTxx	VJG}VFxU	JHVGJF	FG	FNH	SGRMFJYKFLGR	�TRTOHJ	TRZ	�JKNLFHKF	TRU	HJJGJMW	LRKGRMLMFHRKLHM	GJ	G}LMMLGRM	ZLMKG�HJHZ	QU	GJ	}TZH	zRG{R	FG	FNH	SGRFJTKFGJ	TM	T	JHXYHMF	PGJ	LRPGJ}TFLGR	MYQ}LFFHZ	FG	FNH	SGRMFJYKFLGR	�TRTOHJ	LR	MYKN	PGJ}	TM	FNH	SGRMFJYKFLGR	�TRTOHJ	TRZ	�JKNLFHKF	}TU	JHXYLJH]	wF	LM	JHKGORL�HZ	FNTF	FNH	SGRFJTKFGJ�M	JH�LH{	LM	}TZH	LR	FNH	SGRFJTKFGJ�M	KTVTKLFU	TM	T	KGRFJTKFGJ	TRZ	RGF	TM	T	xLKHRMHZ	ZHMLOR	VJGPHMMLGRTxW	YRxHMM	GFNHJ{LMH	MVHKLPLKTxxU	VJG�LZHZ	LR	FNH	SGRFJTKF	|GKY}HRFM]	̀�babab�	|G	RGF	MKTxH	|JT{LROM]	¡GxxG{	PLOYJH	ZL}HRMLGRMW	KGRPLJ}LRO	GR	MLFH]	̀�bab�	�NH	SGRFJTKFGJ	LM	RGF	JHXYLJHZ	FG	TMKHJFTLR	FNTF	FNH	SGRFJTKF	|GKY}HRFM	TJH	LR	TKKGJZTRKH	{LFN	TVVxLKTQxH	xT{MW	MFTFYFHMW	GJZLRTRKHMW	KGZHMW	JYxHM	TRZ	JHOYxTFLGRMW	GJ	xT{PYx	GJZHJM	GP	VYQxLK	TYFNGJLFLHMW	QYF	FNH	SGRFJTKFGJ	MNTxx	VJG}VFxU	JHVGJF	FG	FNH	SGRMFJYKFLGR	�TRTOHJ	TRZ	�JKNLFHKF	TRU	RGRKGRPGJ}LFU	ZLMKG�HJHZ	QU	GJ	}TZH	zRG{R	FG	FNH	SGRFJTKFGJ	TM	T	JHXYHMF	PGJ	LRPGJ}TFLGR	MYQ}LFFHZ	FG	SGRMFJYKFLGR	�TRTOHJ	LR	MYKN	PGJ}	TM	FNH	SGRMFJYKFLGR	�TRTOHJ	TRZ	�JKNLFHKF	}TU	JHXYLJH]
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F	GHIHJ	KL	MNO	PQRMSTUMQS	VOWXOYOZ	MNTM	T[[XMXQRTW	UQZM	QS	MX\O	XZ	XRYQWYO[	VOUT]ZO	QL	UWTSXLXUTMXQRZ	QS	XRZMS]UMXQRZ	MNO	ŜUNXMOUM	XZZ]OZ	XR	SOZ_QRZO	MQ	MNO	PQRMSTUMQS̀Z	RQMXUOZ	QS	SOa]OZMZ	LQS	XRLQS\TMXQR	_]SZ]TRM	MQ	bOUMXQRZ	cdede	QS	cdedcf	MNO	PQRMSTUMQS	ZNTWW	Z]V\XM	PWTX\Z	TZ	_SQYX[O[	XR	̂SMXUWO	ghd	KL	MNO	PQRMSTUMQS	LTXWZ	MQ	_OSLQS\	MNO	QVWXiTMXQRZ	QL	bOUMXQRZ	cdede	QS	cdedcf	MNO	PQRMSTUMQS	ZNTWW	_Tj	Z]UN	UQZMZ	TR[	[T\TiOZ	MQ	MNO	klROSf	Z]VmOUM	MQ	ZOUMXQR	ghdgdnf	TZ	lQ]W[	NTYO	VOOR	TYQX[O[	XL	MNO	PQRMSTUMQS	NT[	_OSLQS\O[	Z]UN	QVWXiTMXQRZd	KL	MNO	PQRMSTUMQS	_OSLQS\Z	MNQZO	QVWXiTMXQRZf	MNO	PQRMSTUMQS	ZNTWW	RQM	VO	WXTVWO	MQ	MNO	klROS	QS	̂SUNXMOUM	LQS	[T\TiOZ	SOZ]WMXRi	LSQ\	OSSQSZf	XRUQRZXZMORUXOZ	QS	Q\XZZXQRZ	XR	MNO	PQRMSTUM	oQU]\ORMZf	LQS	[XLLOSORUOZ	VOMlOOR	LXOW[	\OTZ]SO\ORMZ	QS	UQR[XMXQRZ	TR[	MNO	PQRMSTUM	oQU]\ORMZf	QS	LQS	RQRUQRLQS\XMXOZ	QL	MNO	PQRMSTUM	oQU]\ORMZ	MQ	T__WXUTVWO	WTlZf	ZMTM]MOZf	QS[XRTRUOZf	UQ[OZf	S]WOZ	TR[	SOi]WTMXQRZf	TR[	WTlL]W	QS[OSZ	QL	_]VWXU	T]MNQSXMXOZdF	GHIHp	qNO	klROS	XZ	ORMXMWO[	MQ	SOX\V]SZO\ORM	LSQ\	MNO	PQRMSTUMQS	LQS	T\Q]RMZ	_TX[	MQ	MNO	̂SUNXMOUM	LQS	OYTW]TMXRi	TR[	SOZ_QR[XRi	MQ	MNO	PQRMSTUMQS̀Z	SOa]OZMZ	LQS	XRLQS\TMXQR	MNTM	TSO	RQM	_SO_TSO[	XR	TUUQS[TRUO	lXMN	MNO	PQRMSTUM	oQU]\ORMZ	QS	lNOSO	MNO	SOa]OZMO[	XRLQS\TMXQR	XZ	TYTXWTVWO	MQ	MNO	PQRMSTUMQS	LSQ\	T	UTSOL]W	ZM][j	TR[	UQ\_TSXZQR	QL	MNO	PQRMSTUM	oQU]\ORMZf	LXOW[	UQR[XMXQRZf	QMNOS	klROSr_SQYX[O[	XRLQS\TMXQRf	PQRMSTUMQSr_SO_TSO[	UQQS[XRTMXQR	[STlXRiZf	QS	_SXQS	sSQmOUM	UQSSOZ_QR[ORUO	QS	[QU]\ORMTMXQRdF	GHG	tuvwxyz{z|}	~}�	�|}{�xu��z|}	�x|�w�uxw{F	GHGH�	qNO	PQRMSTUMQS	ZNTWW	Z]_OSYXZO	TR[	[XSOUM	MNO	�QS�f	]ZXRi	MNO	PQRMSTUMQS̀Z	VOZM	Z�XWW	TR[	TMMORMXQRd	qNO	PQRMSTUMQS	ZNTWW	VO	ZQWOWj	SOZ_QRZXVWO	LQSf	TR[	NTYO	UQRMSQW	QYOSf	UQRZMS]UMXQR	\OTRZf	\OMNQ[Zf	MOUNRXa]OZf	ZOa]ORUOZf	TR[	_SQUO[]SOZf	TR[	LQS	UQQS[XRTMXRi	TWW	_QSMXQRZ	QL	MNO	�QS�	]R[OS	MNO	PQRMSTUMd	KL	MNO	PQRMSTUM	oQU]\ORMZ	iXYO	Z_OUXLXU	XRZMS]UMXQRZ	UQRUOSRXRi	UQRZMS]UMXQR	\OTRZf	\OMNQ[Zf	MOUNRXa]OZf	ZOa]ORUOZf	QS	_SQUO[]SOZf	MNO	PQRMSTUMQS	ZNTWW	OYTW]TMO	MNO	mQVZXMO	ZTLOMj	MNOSOQL	TR[	ZNTWW	VO	ZQWOWj	SOZ_QRZXVWO	LQS	MNO	mQVZXMO	ZTLOMj	QL	Z]UN	\OTRZf	\OMNQ[Zf	MOUNRXa]OZf	ZOa]ORUOZf	QS	_SQUO[]SOZd	KL	MNO	PQRMSTUMQS	[OMOS\XROZ	MNTM	Z]UN	\OTRZf	\OMNQ[Zf	MOUNRXa]OZf	ZOa]ORUOZ	QS	_SQUO[]SOZ	\Tj	RQM	VO	ZTLOf	MNO	PQRMSTUMQS	ZNTWW	iXYO	MX\OWj	RQMXUO	MQ	MNO	klROSf	MNO	PQRZMS]UMXQR	�TRTiOSf	TR[	MNO	ŜUNXMOUMf	TR[	ZNTWW	_SQ_QZO	TWMOSRTMXYO	\OTRZf	\OMNQ[Zf	MOUNRXa]OZf	ZOa]ORUOZf	QS	_SQUO[]SOZd	qNO	̂SUNXMOUM	ZNTWW	OYTW]TMO	MNO	_SQ_QZO[	TWMOSRTMXYO	ZQWOWj	LQS	UQRLQS\TRUO	lXMN	MNO	[OZXiR	XRMORM	LQS	MNO	UQ\_WOMO[	UQRZMS]UMXQRd	qNO	PQRZMS]UMXQR	�TRTiOS	ZNTWW	SOYXOl	MNO	_SQ_QZO[	TWMOSRTMXYO	LQS	ZOa]ORUXRif	UQRZMS]UMTVXWXMjf	TR[	UQQS[XRTMXQR	X\_TUMZ	QR	MNO	QMNOS	PQRMSTUMQSZd	�RWOZZ	MNO	̂SUNXMOUM	QS	MNO	PQRZMS]UMXQR	�TRTiOS	QVmOUMZ	MQ	MNO	PQRMSTUMQS̀Z	_SQ_QZO[	TWMOSRTMXYOf	MNO	PQRMSTUMQS	ZNTWW	_OSLQS\	MNO	�QS�	]ZXRi	XMZ	TWMOSRTMXYO	\OTRZf	\OMNQ[Zf	MOUNRXa]OZf	ZOa]ORUOZf	QS	_SQUO[]SOZdF	GHGHI	qNO	PQRMSTUMQS	ZNTWW	VO	SOZ_QRZXVWO	MQ	MNO	klROS	LQS	TUMZ	TR[	Q\XZZXQRZ	QL	MNO	PQRMSTUMQS̀Z	O\_WQjOOZf	b]VUQRMSTUMQSZ	TR[	MNOXS	TiORMZ	TR[	O\_WQjOOZf	TR[	QMNOS	_OSZQRZ	QS	ORMXMXOZ	_OSLQS\XRi	_QSMXQRZ	QL	MNO	�QS�	LQSf	QS	QR	VONTWL	QLf	MNO	PQRMSTUMQS	QS	TRj	QL	XMZ	b]VUQRMSTUMQSZdF	GHGHG	qNO	PQRMSTUMQS	ZNTWW	VO	SOZ_QRZXVWO	LQS	XRZ_OUMXQR	QL	_QSMXQRZ	QL	MNO	sSQmOUM	TWSOT[j	_OSLQS\O[	MQ	[OMOS\XRO	MNTM	Z]UN	_QSMXQRZ	TSO	XR	_SQ_OS	UQR[XMXQR	MQ	SOUOXYO	Z]VZOa]ORM	�QS�dF	GHJ	�~�|x	~}�	�~�wxz~�{F	GHJH�	�RWOZZ	QMNOSlXZO	_SQYX[O[	XR	MNO	PQRMSTUM	oQU]\ORMZf	MNO	PQRMSTUMQS	ZNTWW	_SQYX[O	TR[	_Tj	LQS	WTVQSf	\TMOSXTWZf	Oa]X_\ORMf	MQQWZf	UQRZMS]UMXQR	Oa]X_\ORM	TR[	\TUNXROSjf	lTMOSf	NOTMf	]MXWXMXOZf	MSTRZ_QSMTMXQRf	TR[	QMNOS	LTUXWXMXOZ	TR[	ZOSYXUOZ	ROUOZZTSj	LQS	_SQ_OS	O�OU]MXQR	TR[	UQ\_WOMXQR	QL	MNO	�QS�f	lNOMNOS	MO\_QSTSj	QS	_OS\TRORM	TR[	lNOMNOS	QS	RQM	XRUQS_QSTMO[	QS	MQ	VO	XRUQS_QSTMO[	XR	MNO	�QS�dF	GHJHI	��UO_M	XR	MNO	UTZO	QL	\XRQS	UNTRiOZ	XR	MNO	�QS�	T__SQYO[	Vj	MNO	̂SUNXMOUM	XR	TUUQS[TRUO	lXMN	bOUMXQR	cdged�	QS	QS[OSO[	Vj	MNO	̂SUNXMOUM	XR	TUUQS[TRUO	lXMN	bOUMXQR	nd�f	MNO	PQRMSTUMQS	\Tj	\T�O	Z]VZMXM]MXQRZ	QRWj	lXMN	MNO	UQRZORM	QL	MNO	klROSf	TLMOS	OYTW]TMXQR	Vj	MNO	̂SUNXMOUMf	XR	UQRZ]WMTMXQR	lXMN	MNO	PQRZMS]UMXQR	�TRTiOSf	TR[	XR	TUUQS[TRUO	lXMN	T	PNTRiO	kS[OS	QS	PQRZMS]UMXQR	PNTRiO	oXSOUMXYOdF	GHJHIH�	̂LMOS	MNO	PQRMSTUM	NTZ	VOOR	O�OU]MO[f	MNO	klROS	TR[	̂SUNXMOUM	lXWW	UQRZX[OS	SOa]OZMZ	LQS	MNO	Z]VZMXM]MXQR	QL	_SQ[]UMZ	XR	_WTUO	QL	MNQZO	Z_OUXLXO[	QRWj	]R[OS	MNO	UQR[XMXQRZ	ZOM	LQSMN	XR	MNO	�OROSTW	�Oa]XSO\ORMZ	�oXYXZXQR	�g	QL	MNO	b_OUXLXUTMXQRZ�d	�j	\T�XRi	SOa]OZMZ	LQS	Z]VZMXM]MXQRZf	MNO	PQRMSTUMQS���	 SO_SOZORMZ	MNTM	XM	NTZ	_OSZQRTWWj	XRYOZMXiTMO[	MNO	_SQ_QZO[	Z]VZMXM]MO	_SQ[]UM	TR[	[OMOS\XRO[	MNTM	XM	XZ	Oa]TW	QS	Z]_OSXQS	XR	TWW	SOZ_OUMZ	MQ	MNTM	Z_OUXLXO[���	 SO_SOZORMZ	MNTM	XM	lXWW	_SQYX[O	MNO	ZT\O	lTSSTRMj	LQS	MNO	Z]VZMXM]MXQR	TZ	XM	lQ]W[	NTYO	_SQYX[O[	LQS	MNO	_SQ[]UM	Z_OUXLXO[�
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FG	 HIJKLMLIN	KOPK	KOI	HQNK	RPKP	SJINITKIR	LN	HQUSVIKI	PTR	LTHVWRIN	PVV	JIVPKIR	HQNKN	MQJ	KOI	NWXNKLKWKIR	SJQRWHK	PTR	MQJ	YQJZ	KOPK	UWNK	XI	HOPT[IR	PN	P	JINWVK	QM	KOI	NWXNKLKWKLQT\	I]HISK	MQJ	KOI	̂JHOLKIHK_N	JIRINL[T	HQNKN\	PTR	̀PLaIN	PVV	HVPLUN	MQJ	PRRLKLQTPV	HQNKN	JIVPKIR	KQ	KOI	NWXNKLKWKLQT	KOPK	NWXNIbWITKVc	XIHQUI	PSSPJITKd	PTRef	 NOPVV	HQQJRLTPKI	KOI	LTNKPVVPKLQT	QM	KOI	PHHISKIR	NWXNKLKWKI\	UPZLT[	NWHO	HOPT[IN	PN	UPc	XI	JIbWLJIR	MQJ	KOI	YQJZ	KQ	XI	HQUSVIKI	LT	PVV	JINSIHKNeg	hijikik	lOI	m̀ TIJ	NOPVV	XI	ITKLKVIR	KQ	JILUXWJNIUITK	MJQU	KOI	nQTKJPHKQJ	MQJ	PUQWTKN	SPLR	KQ	KOI	̂JHOLKIHK	MQJ	JIaLÌLT[	KOI	nQTKJPHKQJ_N	SJQSQNIR	NWXNKLKWKLQTN	MQJ	HQTaITLITHI	PMKIJ	KOI	SIJLQR	TQKIR	LT	oLaLNLQT	pq	rIHKLQT	srWXNKLKWKLQT	tJQHIRWJINs	PTR	UPZLT[	P[JIIRuWSQT	HOPT[IN	LT	KOI	oJP̀LT[N	PTR	rSIHLMLHPKLQTN	JINWVKLT[	MJQU	NWHO	NWXNKLKWKLQTNeg	hijih	lOI	nQTKJPHKQJ	NOPVV	ITMQJHI	NKJLHK	RLNHLSVLTI	PTR	[QQR	QJRIJ	PUQT[	KOI	nQTKJPHKQJ_N	IUSVQcIIN	PTR	QKOIJ	SIJNQTN	HPJJcLT[	QWK	KOI	YQJZe	lOI	nQTKJPHKQJ	NOPVV	TQK	SIJULK	IUSVQcUITK	QM	WTMLK	SIJNQTN	QJ	SIJNQTN	TQK	SJQSIJVc	NZLVVIR	LT	KPNZN	PNNL[TIR	KQ	KOIUeg	hiv	wxyyxz{|g	hivi}	lOI	nQTKJPHKQJ	̀PJJPTKN	KQ	KOI	m̀ TIJ\	nQTNKJWHKLQT	~PTP[IJ\	PTR	̂JHOLKIHK	KOPK	UPKIJLPVN	PTR	IbWLSUITK	MWJTLNOIR	WTRIJ	KOI	nQTKJPHK	̀LVV	XI	QM	[QQR	bWPVLKc	PTR	TÌ	WTVINN	KOI	nQTKJPHK	oQHWUITKN	JIbWLJI	QJ	SIJULK	QKOIJ̀LNIe	lOI	nQTKJPHKQJ	MWJKOIJ	̀PJJPTKN	KOPK	KOI	YQJZ	̀LVV	HQTMQJU	KQ	KOI	JIbWLJIUITKN	QM	KOI	nQTKJPHK	oQHWUITKN	PTR	̀LVV	XI	MJII	MJQU	RIMIHKN\	I]HISK	MQJ	KOQNI	LTOIJITK	LT	KOI	bWPVLKc	QM	KOI	YQJZ	KOI	nQTKJPHK	oQHWUITKN	JIbWLJI	QJ	SIJULKe	YQJZ\	UPKIJLPVN\	QJ	IbWLSUITK	TQK	HQTMQJULT[	KQ	KOINI	JIbWLJIUITKN	UPc	XI	HQTNLRIJIR	RIMIHKLaIe	lOI	nQTKJPHKQJ_N	̀PJJPTKc	I]HVWRIN	JIUIRc	MQJ	RPUP[I	QJ	RIMIHK	HPWNIR	Xc	PXWNI\	PVKIJPKLQTN	KQ	KOI	YQJZ	TQK	I]IHWKIR	Xc	KOI	nQTKJPHKQJ\	LUSJQSIJ	QJ	LTNWMMLHLITK	UPLTKITPTHI\	LUSJQSIJ	QSIJPKLQT\	QJ	TQJUPV	̀IPJ	PTR	KIPJ	PTR	TQJUPV	WNP[Ie	�M	JIbWLJIR	Xc	KOI	nQTNKJWHKLQT	~PTP[IJ	QJ	̂JHOLKIHK\	KOI	nQTKJPHKQJ	NOPVV	MWJTLNO	NPKLNMPHKQJc	IaLRITHI	PN	KQ	KOI	ZLTR	PTR	bWPVLKc	QM	UPKIJLPVN	PTR	IbWLSUITKeg	hivik	̂VV	UPKIJLPV\	IbWLSUITK\	QJ	QKOIJ	NSIHLPV	̀PJJPTKLIN	JIbWLJIR	Xc	KOI	nQTKJPHK	oQHWUITKN	NOPVV	XI	LNNWIR	LT	KOI	TPUI	QM	KOI	m̀ TIJ\	QJ	NOPVV	XI	KJPTNMIJPXVI	KQ	KOI	m̀ TIJ\	PTR	NOPVV	HQUUITHI	LT	PHHQJRPTHI	̀LKO	rIHKLQT	�e�efeg	hi�	�x���lOI	nQTKJPHKQJ	NOPVV	SPc	NPVIN\	HQTNWUIJ\	WNI	PTR	NLULVPJ	KP]IN	MQJ	KOI	YQJZ	QJ	SQJKLQTN	KOIJIQM	SJQaLRIR	Xc	KOI	nQTKJPHKQJ	KOPK	PJI	VI[PVVc	ITPHKIR	̀OIT	XLRN	PJI	JIHILaIR	QJ	TI[QKLPKLQTN	HQTHVWRIR\	̀OIKOIJ	QJ	TQK	cIK	IMMIHKLaI	QJ	UIJIVc	NHOIRWVIR	KQ	[Q	LTKQ	IMMIHKeg	hi�i}	lOI	m̀ TIJ	LN	I]IUSK	MJQU	SPcUITK	QM	�IRIJPV\	rKPKI\	VQHPV	KP]IN\	PTR	MJQU	SPcUITK	QM	NPVIN	PTR	HQUSITNPKLT[	WNI	KP]IN	QM	KOI	rKPKI	QM	�Ì	�QJZ	PTR	QM	HLKLIN	PTR	HQWTKLIN	QT	PVV	UPKIJLPVN	PTR	NWSSVLIN	NQVR	KQ	KOI	m̀ TIJ	SWJNWPTK	KQ	KOI	SJQaLNLQTN	QM	KOLN	nQTKJPHKe	lOINI	KP]IN	PJI	TQK	KQ	XI	LTHVWRIR	LT	XLRNe	lOLN	I]IUSKLQT	RQIN	TQK\	OQ̀IaIJ\	PSSVc	KQ	KQQVN\	UPHOLTIJc\	IbWLSUITK\	QJ	QKOIJ	SJQSIJKc	VIPNIR	Xc\	QJ	KQ	KOI	nQTKJPHKQJ	QJ	P	NWXHQTKJPHKQJd	PTR	KOI	nQTKJPHKQJ	PTR	LKN	NWXHQTKJPHKQJ	NOPVV	XI	JINSQTNLXVI	MQJ\	PTR	SPc\	PTc	PTR	PVV	PSSVLHPXVI	KP]IN\	LTHVWRLT[	NPVIN	PTR	HQUSITNPKLT[	WNI	KP]IN\	QT	NWHO	VIPNIR	KQQVN\	UPHOLTIJc\	IbWLSUITK	QJ	QKOIJ	SJQSIJKceg	hi�	��y��{��	�����	��{�����	xz�	������xz��	��{�	�x��g	hi�i}	�TVINN	QKOIJ̀LNI	SJQaLRIR	LT	KOI	nQTKJPHK	oQHWUITKN\	KOI	m̀ TIJ\	PNNLNKIR	Xc	KOI	nQTNKJWHKLQT	~PTP[IJ\	NOPVV	NIHWJI	PTR	SPc	MQJ	KOI	XWLVRLT[	SIJULKe	lOI	nQTKJPHKQJ	NOPVV	NIHWJI	PTR	SPc	MQJ	QKOIJ	SIJULKN\	MIIN\	VLHITNIN\	PTR	LTNSIHKLQTN	Xc	[QaIJTUITK	P[ITHLIN	TIHINNPJc	MQJ	SJQSIJ	I]IHWKLQT	PTR	HQUSVIKLQT	QM	KOI	YQJZ	KOPK	PJI	HWNKQUPJLVc	NIHWJIR	PMKIJ	I]IHWKLQT	QM	KOI	nQTKJPHK	PTR	VI[PVVc	JIbWLJIR	PK	KOI	KLUI	XLRN	PJI	JIHILaIR	QJ	TI[QKLPKLQTN	HQTHVWRIReg	hi�i}i}	lOI	m̀ TIJ	NOPVV	NIHWJI	KOI	XWLVRLT[	SIJULK	MJQU	KOI	�Ì	�QJZ	rKPKI	�RWHPKLQT	oISPJKUITKeg	hi�ik	lOI	nQTKJPHKQJ	NOPVV	HQUSVc	̀LKO	PTR	[LaI	TQKLHIN	JIbWLJIR	Xc	PSSVLHPXVI	VP̀N\	NKPKWKIN\	QJRLTPTHIN\	HQRIN\	JWVIN	PTR	JI[WVPKLQTN\	PTR	VP̀MWV	QJRIJN	QM	SWXVLH	PWKOQJLKLIN	PSSVLHPXVI	KQ	SIJMQJUPTHI	QM	KOI	YQJZeg	hi�iki}	�T	PHHQJRPTHI	�Ì	�QJZ	rKPKI	�PXQJ	�P̀	̂JKLHVI	�\	rIHKLQT	��p\	NWXRe	�uP�P \	KOI	nQTKJPHKQJ	NOPVV	NWXULK	KQ	KOI	m̀ TIJ	̀LKOLT	�p	RPcN	PMKIJ	LNNWPTHI	QM	nQTKJPHKQJ_N	MLJNK	SPcJQVV\	PTR	IaIJc	�p	RPcN	KOIJIPMKIJ\	P	KJPTNHJLSK	QM	KOI	QJL[LTPV	SPcJQVV	JIHQJR\	NWXNHJLXIR	PTR	PMMLJUIR	PN	KJWI	WTRIJ	KOI	SITPVKLIN	QM	SIJ¡WJce
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G	HIJIKIK	LMN	OPQRSTURPS	VMTWW	UPXYWZ	[\RM	TWW	TYYW\UT]WN	̂N[	_PS̀	aRTRN	bNYTSRXNQR	Pc	dT]PS	SNef\SNXNQRVg	\QUWfh\Qi	RMN	YSPj\V\PQ	RMTR	NjNSZ	[PS̀NS	NXYWPZNh	\Q	YNScPSXTQUN	Pc	T	Yf]W\U	[PS̀	UPQRSTUR	VMTWW	]N	UNSR\c\Nh	TV	MTj\Qi	UPXYWNRNh	TQ	kalm	nopMPfS	VTcNRZ	RST\Q\Qi	UPfSVNq	LMN	OPQRSTURPS	TQh	Vf]UPQRSTURPS	VMTWW	]N	VPWNWZ	SNVYPQV\]WN	cPS	UPXYW\TQUN	[\RM	RM\V	SNef\SNXNQR	[\RM	SNVYNUR	RP	RMN\S	NXYWPZNNVq	LMN	OPQRSTURPSrV	PS	Vf]UPQRSTURPSrV	cT\WfSN	RP	UPXYWZ	[\RM	RM\V	SNef\SNXNQR	VMTWW	QPR	RSTQVcNS	PS	\Q	TQZ	[TZ	\XYPVN	RMN	SNVYPQV\]\W\RZ	cPS	[PS̀NS	VTcNRZ	fYPQ	RMN	k[QNS	PS	RMN	mSUM\RNURqG	HIJIH	sc	RMN	OPQRSTURPS	YNScPSXV	tPS̀	̀QP[\Qi	\R	RP	]N	UPQRSTSZ	RP	TYYW\UT]WN	WT[Vg	VRTRfRNVg	PSh\QTQUNVg	UPhNVg	SfWNV	TQh	SNifWTR\PQVg	PS	WT[cfW	PShNSV	Pc	Yf]W\U	TfRMPS\R\NVg	RMN	OPQRSTURPS	VMTWW	TVVfXN	TYYSPYS\TRN	SNVYPQV\]\W\RZ	cPS	VfUM	tPS̀	TQh	VMTWW	]NTS	RMN	UPVRV	TRRS\]fRT]WN	RP	UPSSNUR\PQqG	HIJIu	vwxyz{|z}	w~	�x�xw�x	vwx}���wx�I	sc	RMN	OPQRSTURPS	NQUPfQRNSV	UPQh\R\PQV	TR	RMN	V\RN	RMTR	TSN	�n�	Vf]VfScTUN	PS	PRMNS[\VN	UPQUNTWNh	YMZV\UTW	UPQh\R\PQV	RMTR	h\ccNS	XTRNS\TWWZ	cSPX	RMPVN	\Qh\UTRNh	\Q	RMN	OPQRSTUR	bPUfXNQRV	PS	���	fQ̀QP[Q	YMZV\UTW	UPQh\R\PQV	Pc	TQ	fQfVfTW	QTRfSN	RMTR	h\ccNS	XTRNS\TWWZ	cSPX	RMPVN	PSh\QTS\WZ	cPfQh	RP	N�\VR	TQh	iNQNSTWWZ	SNUPiQ\�Nh	TV	\QMNSNQR	\Q	UPQVRSfUR\PQ	TUR\j\R\NV	Pc	RMN	UMTSTURNS	YSPj\hNh	cPS	\Q	RMN	OPQRSTUR	bPUfXNQRVg	RMN	OPQRSTURPS	VMTWW	YSPXYRWZ	YSPj\hN	QPR\UN	RP	RMN	k[QNSg	OPQVRSfUR\PQ	�TQTiNSg	TQh	RMN	mSUM\RNUR	]NcPSN	UPQh\R\PQV	TSN	h\VRfS]Nh	TQh	\Q	QP	NjNQR	WTRNS	RMTQ	n�	hTZV	TcRNS	c\SVR	P]VNSjTQUN	Pc	RMN	UPQh\R\PQVq	LMN	mSUM\RNUR	TQh	OPQVRSfUR\PQ	�TQTiNS	[\WW	YSPXYRWZ	\QjNVR\iTRN	VfUM	UPQh\R\PQV	TQhg	\c	RMN	mSUM\RNURg	\Q	UPQVfWRTR\PQ	[\RM	RMN	OPQVRSfUR\PQ	�TQTiNSg	hNRNSX\QNV	RMTR	RMNZ	h\ccNS	XTRNS\TWWZ	TQh	UTfVN	TQ	\QUSNTVN	PS	hNUSNTVN	\Q	RMN	OPQRSTURPSrV	UPVR	Pcg	PS	R\XN	SNef\SNh	cPSg	YNScPSXTQUN	Pc	TQZ	YTSR	Pc	RMN	tPS̀g	[\WW	SNUPXXNQh	RMTR	TQ	Nef\RT]WN	Th�fVRXNQR	]N	XThN	\Q	RMN	OPQRSTUR	afX	PS	OPQRSTUR	L\XNg	PS	]PRMq	sc	RMN	mSUM\RNURg	\Q	UPQVfWRTR\PQ	[\RM	RMN	OPQVRSfUR\PQ	�TQTiNSg	hNRNSX\QNV	RMTR	RMN	UPQh\R\PQV	TR	RMN	V\RN	TSN	QPR	XTRNS\TWWZ	h\ccNSNQR	cSPX	RMPVN	\Qh\UTRNh	\Q	RMN	OPQRSTUR	bPUfXNQRV	TQh	RMTR	QP	UMTQiN	\Q	RMN	RNSXV	Pc	RMN	OPQRSTUR	\V	�fVR\c\Nhg	RMN	mSUM\RNUR	VMTWW	YSPXYRWZ	QPR\cZ	RMN	k[QNSg	OPQVRSfUR\PQ	�TQTiNSg	TQh	OPQRSTURPSg	VRTR\Qi	RMN	SNTVPQVq	sc	RMN	k[QNS	PS	OPQRSTURPS	h\VYfRNV	RMN	mSUM\RNURrV	hNRNSX\QTR\PQ	PS	SNUPXXNQhTR\PQg	N\RMNS	YTSRZ	XTZ	Vf]X\R	T	OWT\X	TV	YSPj\hNh	\Q	mSR\UWN	n�qG	HIJI�	scg	\Q	RMN	UPfSVN	Pc	RMN	tPS̀g	RMN	OPQRSTURPS	NQUPfQRNSV	MfXTQ	SNXT\QV	PS	SNUPiQ\�NV	RMN	N�\VRNQUN	Pc	]fS\TW	XTS̀NSVg	TSUMTNPWPi\UTW	V\RNV	PS	[NRWTQhV	QPR	\Qh\UTRNh	\Q	RMN	OPQRSTUR	bPUfXNQRVg	RMN	OPQRSTURPS	VMTWW	\XXNh\TRNWZ	VfVYNQh	TQZ	PYNSTR\PQV	RMTR	[PfWh	TccNUR	RMNX	TQh	VMTWW	QPR\cZ	RMN	k[QNSg	OPQVRSfUR\PQ	�TQTiNSg	TQh	mSUM\RNURq	�YPQ	SNUN\YR	Pc	VfUM	QPR\UNg	RMN	k[QNS	VMTWW	YSPXYRWZ	RT̀N	TQZ	TUR\PQ	QNUNVVTSZ	RP	P]RT\Q	iPjNSQXNQRTW	TfRMPS\�TR\PQ	SNef\SNh	RP	SNVfXN	RMN	PYNSTR\PQVq	LMN	OPQRSTURPS	VMTWW	UPQR\QfN	RP	VfVYNQh	VfUM	PYNSTR\PQV	fQR\W	PRMNS[\VN	\QVRSfURNh	]Z	RMN	k[QNS	]fR	VMTWW	UPQR\QfN	[\RM	TWW	PRMNS	PYNSTR\PQV	RMTR	hP	QPR	TccNUR	RMPVN	SNXT\QV	PS	cNTRfSNVq	�NefNVRV	cPS	Th�fVRXNQRV	\Q	RMN	OPQRSTUR	afX	TQh	OPQRSTUR	L\XN	TS\V\Qi	cSPX	RMN	N�\VRNQUN	Pc	VfUM	SNXT\QV	PS	cNTRfSNV	XTZ	]N	XThN	TV	YSPj\hNh	\Q	mSR\UWN	n�qG	HI�	�||w�{xyz�G	HI�I�	LMN	OPQRSTURPS	VMTWW	\QUWfhN	\Q	RMN	OPQRSTUR	afX	TWW	TWWP[TQUNV	VRTRNh	\Q	RMN	OPQRSTUR	bPUfXNQRVq	sRNXV	UPjNSNh	]Z	TWWP[TQUNV	VMTWW	]N	VfYYW\Nh	cPS	VfUM	TXPfQRV	TQh	]Z	VfUM	YNSVPQV	PS	NQR\R\NV	TV	RMN	k[QNS	XTZ	h\SNURg	]fR	RMN	OPQRSTURPS	VMTWW	QPR	]N	SNef\SNh	RP	NXYWPZ	YNSVPQV	PS	NQR\R\NV	RP	[MPX	RMN	OPQRSTURPS	MTV	SNTVPQT]WN	P]�NUR\PQqG	HI�IK	�QWNVV	PRMNS[\VN	YSPj\hNh	\Q	RMN	OPQRSTUR	bPUfXNQRV�I� mWWP[TQUNV	VMTWW	UPjNS	RMN	UPVR	RP	RMN	OPQRSTURPS	Pc	XTRNS\TWV	TQh	Nef\YXNQR	hNW\jNSNh	TR	RMN	V\RN	TQh	TWW	SNef\SNh	RT�NVg	WNVV	TYYW\UT]WN	RSThN	h\VUPfQRV�IK dfXY	afX	mWWP[TQUNVg	�Q\R	OPVR	mWWP[TQUNV	TQh	�fTQR\RZ	mWWP[TQUNV�		OPQRSTURPSrV	UPVRV	cPS	fQWPTh\Qi	TQh	MTQhW\Qi	TR	RMN	V\RNg	WT]PSg	\QVRTWWTR\PQ	UPVRVg	PjNSMNThg	YSPc\Rg	TQh	PRMNS	N�YNQVNV	UPQRNXYWTRNh	cPS	VRTRNh	TWWP[TQUN	TXPfQRV	VMTWW	]N	\QUWfhNh	\Q	RMN	OPQRSTUR	afX	]fR	QPR	\Q	RMN	TWWP[TQUNV�	IH OPQR\QiNQUZ	mWWP[TQUNV�	OPQRSTURPSrV	UPVRVg	\QUWfh\Qi	TWW	VfUM	Vf]UPQRSTURPS	UPVRVg	cPS	SNUN\j\Qi	TQh	MTQhW\Qi	TR	�SP�NUR	V\RNg	WT]PSg	\QVRTWWTR\PQg	TQh	V\X\WTS	UPVRV	SNWTRNh	RP	YSPhfURV	TQh	XTRNS\TWV	fQhNS	TWWP[TQUN	VMTWW	]N	\QUWfhNh	TV	YTSR	Pc	RMN	TWWP[TQUNq	OPQRSTURPSg	TQh	Vf]UPQRSTURPSg	kjNSMNTh	TQh	YSPc\R	SNWTRNh	RP	RMN	TWWP[TQUN	VMTWW	]N	\QUWfhNh	TV	YTSR	Pc	RMN	OPQRSTUR	afX	TQh	QPR	YTSR	Pc	RMN	TWWP[TQUN�	TQhIu tMNQNjNS	UPVRV	TSN	XPSN	RMTQ	PS	WNVV	RMTQ	TWWP[TQUNVg	RMN	OPQRSTUR	afX	VMTWW	]N	Th�fVRNh	TUUPSh\QiWZ	]Z	OMTQiN	kShNSq	LMN	TXPfQR	Pc	RMN	OMTQiN	kShNS	VMTWW	SNcWNUR	�n�	RMN	h\ccNSNQUN	]NR[NNQ	TURfTW	UPVRV	TQh	RMN	TWWP[TQUNV	fQhNS	aNUR\PQ	�q�q�qn	TQh	���	UMTQiNV	\Q	OPQRSTURPSrV	UPVRV	fQhNS	aNUR\PQ	�q�q�q�q�� LMN	mSUM\RNUR	VMTWW	USNTRN	TQh	YSPUNVV	mWWP[TQUN	mUUNVV	mfRMPS\�TR\PQV	cPS	RMN	OPQVRSfUR\PQ	�TQTiNS	TQh	k[QNSrV	TYYSPjTW	TQh	N�NUfR\PQ	\Q	TUUPShTQUN	[\RM	RMN	OPQRSTUR	bPUfXNQRVq
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F	GHIHG	JKLMNOKPQ	KRS	MTUOVWMRL	URSMN	KR	KPPXYKRZM	Q[KPP	\M	QMPMZLMS	\]	L[M	̂YRMN	YOL[	NMKQXRK\PM	VNXWVLRMQQ_F	GHIH̀	aMbMN	LX	cOdOQOXR	ef	gMZLOXR	hiPPXYKRZMQh	bXN	KSSOLOXRKP	ORbXNWKLOXR_F	GHj	klmnopqrnqsnqrF	GHjHt	u[M	vXRLNKZLXN	Q[KPP	MWVPX]	K	ZXWVMLMRL	QUVMNORLMRSMRL	KRS	RMZMQQKN]	KQQOQLKRLQ	Y[X	Q[KPP	\M	OR	KLLMRSKRZM	KL	L[M	wNXxMZL	QOLM	SUNORy	VMNbXNWKRZM	Xb	L[M	zXN{_	u[M	QUVMNORLMRSMRL	Q[KPP	NMVNMQMRL	L[M	vXRLNKZLXN|	KRS	ZXWWUROZKLOXRQ	yOdMR	LX	L[M	QUVMNORLMRSMRL	Q[KPP	\M	KQ	\ORSORy	KQ	Ob	yOdMR	LX	L[M	vXRLNKZLXN_F	GHjH}	u[M	vXRLNKZLXN|	KQ	QXXR	KQ	VNKZLOZK\PM	KbLMN	KYKNS	Xb	L[M	vXRLNKZL|	Q[KPP	RXLOb]	L[M	̂YRMN	KRS	iNZ[OLMZL	OR	YNOLORy|	L[NXUy[	L[M	vXRQLNUZLOXR	JKRKyMN|	Xb	L[M	RKWM	KRS	TUKPObOZKLOXRQ	Xb	K	VNXVXQMS	QUVMNORLMRSMRL_	zOL[OR	f~	SK]Q	Xb	NMZMOVL	Xb	L[M	ORbXNWKLOXR|	L[M	vXRQLNUZLOXR	JKRKyMN	WK]	RXLOb]	L[M	vXRLNKZLXN|	QLKLORy	Y[ML[MN	L[M	̂YRMN|	L[M	vXRQLNUZLOXR	JKRKyMN|	XN	L[M	iNZ[OLMZL	�f�	[KQ	NMKQXRK\PM	X\xMZLOXR	LX	L[M	VNXVXQMS	QUVMNORLMRSMRL	XN	���	NMTUONM	KSSOLOXRKP	LOWM	bXN	NMdOMY_	�KOPUNM	Xb	L[M	vXRQLNUZLOXR	JKRKyMN	LX	VNXdOSM	RXLOZM	YOL[OR	L[M	f~�SK]	VMNOXS	Q[KPP	ZXRQLOLULM	RXLOZM	Xb	RX	NMKQXRK\PM	X\xMZLOXR_F	GHjHG	u[M	vXRLNKZLXN	Q[KPP	RXL	MWVPX]	K	VNXVXQMS	QUVMNORLMRSMRL	LX	Y[XW	L[M	̂YRMN|	vXRQLNUZLOXR	JKRKyMN|	XN	iNZ[OLMZL	[KQ	WKSM	NMKQXRK\PM	KRS	LOWMP]	X\xMZLOXR_	u[M	vXRLNKZLXN	Q[KPP	RXL	Z[KRyM	L[M	QUVMNORLMRSMRL	YOL[XUL	L[M	ŶRMN�Q	ZXRQMRL|	Y[OZ[	Q[KPP	RXL	URNMKQXRK\P]	\M	YOL[[MPS	XN	SMPK]MS_F	GHt�	��qro��r�o��	��q�rol�rp�q	�qs	kl��prr��	k��nsl�n�F	GHt�Ht	u[M	vXRLNKZLXN|	VNXWVLP]	KbLMN	\MORy	KYKNSMS	L[M	vXRLNKZL|	Q[KPP	VNMVKNM	KRS	QU\WOL	bXN	L[M	̂YRMN�Q	KRS	iNZ[OLMZL�Q	ORbXNWKLOXR|	KRS	L[M	vXRQLNUZLOXR	JKRKyMN�Q	UQM	OR	SMdMPXVORy	L[M	wNXxMZL	QZ[MSUPM|	K	vXRLNKZLXN�Q	ZXRQLNUZLOXR	QZ[MSUPM	bXN	L[M	zXN{_	u[M	QZ[MSUPM	Q[KPP	ZXRLKOR	SMLKOP	KVVNXVNOKLM	bXN	L[M	wNXxMZL|	ORZPUSORy	�f�	L[M	SKLM	Xb	ZXWWMRZMWMRL	Xb	L[M	zXN{|	ORLMNOW	QZ[MSUPM	WOPMQLXRM	SKLMQ|	KRS	L[M	SKLM	Xb	gU\QLKRLOKP	vXWVPMLOXR�	���	KR	KVVXNLOXRWMRL	Xb	L[M	zXN{	\]	ZXRQLNUZLOXR	KZLOdOL]�	KRS	���	L[M	LOWM	NMTUONMS	bXN	ZXWVPMLOXR	Xb	MKZ[	VXNLOXR	Xb	L[M	zXN{_	u[M	QZ[MSUPM	Q[KPP	VNXdOSM	bXN	L[M	XNSMNP]	VNXyNMQQOXR	Xb	L[M	zXN{	LX	ZXWVPMLOXR	KRS	Q[KPP	RXL	M�ZMMS	LOWM	POWOLQ	ZUNNMRL	URSMN	L[M	vXRLNKZL	cXZUWMRLQ_	u[M	QZ[MSUPM	Q[KPP	\M	NMdOQMS	KL	KVVNXVNOKLM	ORLMNdKPQ	KQ	NMTUONMS	\]	L[M	ZXRSOLOXRQ	Xb	L[M	zXN{	KRS	wNXxMZL|	Q[KPP	\M	NMPKLMS	LX	L[M	MRLONM	wNXxMZL	LX	L[M	M�LMRL	NMTUONMS	\]	L[M	vXRLNKZL	cXZUWMRLQ|	KRS	Q[KPP	VNXdOSM	bXN	M�VMSOLOXUQ	KRS	VNKZLOZK\PM	M�MZULOXR	Xb	L[M	zXN{_	u[M	vXRLNKZLXN	Q[KPP	ZXXVMNKLM	YOL[	L[M	vXRQLNUZLOXR	JKRKyMN	OR	QZ[MSUPORy	KRS	VMNbXNWORy	L[M	vXRLNKZLXN�Q	zXN{	LX	KdXOS	ZXRbPOZL	YOL[|	KRS	KQ	LX	ZKUQM	RX	SMPK]	OR|	L[M	YXN{	XN	KZLOdOLOMQ	Xb	XL[MN	vXRLNKZLXNQ|	XN	L[M	ZXRQLNUZLOXR	XN	XVMNKLOXRQ	Xb	L[M	̂YRMN�Q	XYR	bXNZMQ	XN	gMVKNKLM	vXRLNKZLXNQ_F	GHt�H}	u[M	vXRLNKZLXN	Q[KPP	VKNLOZOVKLM	YOL[	XL[MN	vXRLNKZLXNQ|	L[M	vXRQLNUZLOXR	JKRKyMN|	KRS	L[M	̂YRMN	OR	NMdOMYORy	KRS	ZXXNSORKLORy	KPP	QZ[MSUPMQ	bXN	ORZXNVXNKLOXR	ORLX	L[M	wNXxMZL	QZ[MSUPM	L[KL	OQ	VNMVKNMS	\]	L[M	vXRQLNUZLOXR	JKRKyMN_	u[M	vXRLNKZLXN	Q[KPP	WK{M	NMdOQOXRQ	LX	L[M	ZXRQLNUZLOXR	QZ[MSUPM	KRS	QU\WOLLKP	QZ[MSUPM	KQ	SMMWMS	RMZMQQKN]	\]	L[M	vXRQLNUZLOXR	JKRKyMN	LX	ZXRbXNW	LX	L[M	wNXxMZL	QZ[MSUPM_F	GHt�HG	u[M	vXRLNKZLXN	Q[KPP	VMNbXNW	L[M	zXN{	OR	yMRMNKP	KZZXNSKRZM	YOL[	L[M	WXQL	NMZMRL	QZ[MSUPMQ	QU\WOLLMS	LX	L[M	ŶRMN|	vXRQLNUZLOXR	JKRKyMN|	KRS	iNZ[OLMZL|	KRS	ORZXNVXNKLMS	ORLX	L[M	KVVNXdMS	wNXxMZL	QZ[MSUPM_����������	��������F	GHtt	���l�nqr�	�qs	k��m�n�	�r	r�n	kprnu[M	vXRLNKZLXN	Q[KPP	WK{M	KdKOPK\PM|	KL	L[M	wNXxMZL	QOLM|	L[M	vXRLNKZL	cXZUWMRLQ|	ORZPUSORy	v[KRyM	̂NSMNQ|	vXRQLNUZLOXR	v[KRyM	cONMZLOdMQ|	KRS	XL[MN	JXSObOZKLOXRQ|	OR	yXXS	XNSMN	KRS	WKN{MS	ZUNNMRLP]	LX	ORSOZKLM	bOMPS	Z[KRyMQ	KRS	QMPMZLOXRQ	WKSM	SUNORy	ZXRQLNUZLOXR|	KRS	L[M	KVVNXdMS	g[XV	cNKYORyQ|	wNXSUZL	cKLK|	gKWVPMQ|	KRS	QOWOPKN	NMTUONMS	QU\WOLLKPQ_	u[MQM	Q[KPP	\M	OR	MPMZLNXROZ	bXNW	XN	VKVMN	ZXV]|	KdKOPK\PM	LX	L[M	vXRQLNUZLOXR	JKRKyMN|	iNZ[OLMZL|	KRS	̂YRMN|	KRS	SMPOdMNMS	LX	L[M	vXRQLNUZLOXR	JKRKyMN	bXN	QU\WOLLKP	LX	L[M	̂YRMN	UVXR	ZXWVPMLOXR	Xb	L[M	zXN{	KQ	K	NMZXNS	Xb	L[M	zXN{	KQ	ZXRQLNUZLMS_F	GHt}	k��m	�o� pq¡�¢	£o�sl�r	��r�¢	�qs	k��m�n�F	GHt}Ht	g[XV	cNKYORyQ	KNM	SNKYORyQ|	SOKyNKWQ|	QZ[MSUPMQ|	KRS	XL[MN	SKLK	QVMZOKPP]	VNMVKNMS	bXN	L[M	zXN{	\]	L[M	vXRLNKZLXN	XN	K	gU\ZXRLNKZLXN|	gU\�QU\ZXRLNKZLXN|	WKRUbKZLUNMN|	QUVVPOMN|	XN	SOQLNO\ULXN	LX	OPPUQLNKLM	QXWM	VXNLOXR	Xb	L[M	zXN{_
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G	HIJKIK	LMNOPQR	STRT	TMU	VWWPXRMTRVNYXZ	XRTYOTMO	XQ[UOPWUXZ	\UM]NM̂TYQU	Q[TMRXZ	VYXRMPQRVNYXZ	_MNQ[PMUXZ	OVT̀MT̂XZ	TYO	NR[UM	VY]NM̂TRVNY	]PMYVX[UO	_a	R[U	bNYRMTQRNM	RN	VWWPXRMTRU	̂TRUMVTWX	NM	UcPV\̂ UYR	]NM	XN̂ U	\NMRVNY	N]	R[U	dNMefG	HIJKIH	gT̂\WUX	TMU	\[aXVQTW	UhT̂\WUX	R[TR	VWWPXRMTRU	̂TRUMVTWXZ	UcPV\̂ UYRZ	NM	iNMê TYX[V\Z	TYO	UXRT_WVX[	XRTYOTMOX	_a	i[VQ[	R[U	dNMe	iVWW	_U	jPÒUOfG	HIJKIk	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	TYO	XV̂VWTM	XP_̂ VRRTWX	TMU	YNR	bNYRMTQR	SNQP̂ UYRXf	l[UVM	\PM\NXU	VX	RN	OÛNYXRMTRU	[Ni	R[U	bNYRMTQRNM	\MN\NXUX	RN	QNY]NM̂	RN	R[U	VY]NM̂TRVNY	̀VmUY	TYO	R[U	OUXV̀Y	QNYQU\R	Uh\MUXXUO	VY	R[U	bNYRMTQR	SNQP̂ UYRX	]NM	R[NXU	\NMRVNYX	N]	R[U	dNMe	]NM	i[VQ[	R[U	bNYRMTQR	SNQP̂ UYRX	MUcPVMU	XP_̂ VRRTWXf	nUmVUi	_a	R[U	oMQ[VRUQR	TYO	bNYXRMPQRVNY	pTYT̀UM	VX	XP_jUQR	RN	R[U	WV̂VRTRVNYX	N]	gUQRVNYX	qfrfst	R[MNP̀[	qfrfsrf	uY]NM̂TRVNYTW	XP_̂ VRRTWX	P\NY	i[VQ[	R[U	bNYXRMPQRVNY	pTYT̀UM	TYO	oMQ[VRUQR	TMU	YNR	Uh\UQRUO	RN	RTeU	MUX\NYXVmU	TQRVNY	̂Ta	_U	XN	VOUYRV]VUO	VY	R[U	bNYRMTQR	SNQP̂ UYRXf	gP_̂ VRRTWX	R[TR	TMU	YNR	MUcPVMUO	_a	R[U	bNYRMTQR	SNQP̂ UYRX	T̂a	_U	MURPMYUO	_a	R[U	bNYXRMPQRVNY	pTYT̀UM	NM	oMQ[VRUQR	iVR[NPR	TQRVNYfG	HIJKIv	l[U	bNYRMTQRNM	X[TWW	MUmVUi	]NM	QN̂ \WVTYQU	iVR[	R[U	bNYRMTQR	SNQP̂ UYRXZ	T\\MNmUZ	TYO	XP_̂ VR	RN	R[U	bNYXRMPQRVNY	pTYT̀UMZ	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	TYO	XV̂VWTM	XP_̂ VRRTWX	MUcPVMUO	_a	R[U	bNYRMTQR	SNQP̂ UYRXZ	iVR[	MUTXNYT_WU	\MN̂ \RYUXX	TYO	VY	XPQ[	XUcPUYQU	TX	RN	QTPXU	YN	OUWTa	VY	R[U	dNMe	NM	VY	R[U	TQRVmVRVUX	N]	NR[UM	bNYRMTQRNMXZ	gU\TMTRU	bNYRMTQRNMXZ	NM	R[U	wiYUMxX	NiY	]NMQUXf	l[U	bNYRMTQRNM	X[TWW	QNN\UMTRU	iVR[	R[U	bNYXRMPQRVNY	pTYT̀UM	VY	R[U	QNNMOVYTRVNY	N]	R[U	bNYRMTQRNMxX	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	TYO	XV̂VWTM	XP_̂ VRRTWX	iVR[	MUWTRUO	ONQP̂ UYRX	XP_̂ VRRUO	_a	NR[UM	bNYRMTQRNMXfG	HIJKIy	za	XP_̂ VRRVỲ	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	TYO	XV̂VWTM	XP_̂ VRRTWXZ	R[U	bNYRMTQRNM	MU\MUXUYRX	RN	R[U	wiYUMZ	bNYXRMPQRVNY	pTYT̀UMZ	TYO	oMQ[VRUQRZ	R[TR	R[U	bNYRMTQRNM	[TX	{s|	MUmVUiUO	TYO	T\\MNmUO	R[ÛZ	{r|	OURUM̂VYUO	TYO	mUMV]VUO	̂TRUMVTWXZ	]VUWO	̂UTXPMÛUYRX	TYO	]VUWO	QNYXRMPQRVNY	QMVRUMVT	MUWTRUO	R[UMURNZ	NM	iVWW	ON	XNZ	TYO	{}|	Q[UQeUO	TYO	QNNMOVYTRUO	R[U	VY]NM̂TRVNY	QNYRTVYUO	iVR[VY	XPQ[	XP_̂ VRRTWX	iVR[	R[U	MUcPVMÛUYRX	N]	R[U	dNMe	TYO	N]	R[U	bNYRMTQR	SNQP̂ UYRXfG	HIJKI~	l[U	bNYRMTQRNM	X[TWW	\UM]NM̂	YN	\NMRVNY	N]	R[U	dNMe	]NM	i[VQ[	R[U	bNYRMTQR	SNQP̂ UYRX	MUcPVMU	XP_̂ VRRTW	TYO	MUmVUi	N]	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	NM	XV̂VWTM	XP_̂ VRRTWXZ	PYRVW	R[U	MUX\UQRVmU	XP_̂ VRRTW	[TX	_UUY	MUmVUiUO	TYO	T\\MNmUO	_a	R[U	oMQ[VRUQRfG	HIJKI�	l[U	dNMe	X[TWW	_U	VY	TQQNMOTYQU	iVR[	T\\MNmUO	XP_̂VRRTWX	UhQU\R	R[TR	R[U	bNYRMTQRNM	X[TWW	YNR	_U	MUWVUmUO	N]	MUX\NYXV_VWVRa	]NM	OUmVTRVNYX	]MN̂	R[U	MUcPVMÛUYRX	N]	R[U	bNYRMTQR	SNQP̂UYRX	_a	R[U	oMQ[VRUQRxX	T\\MNmTW	N]	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	NM	XV̂VWTM	XP_̂VRRTWXZ	PYWUXX	R[U	bNYRMTQRNM	[TX	X\UQV]VQTWWa	YNRV]VUO	R[U	bNYXRMPQRVNY	pTYT̀UM	TYO	oMQ[VRUQR	VY	iMVRVỲ	N]	XPQ[	OUmVTRVNY	TR	R[U	RV̂U	N]	XP_̂VRRTW	TYO	{s|	R[U	oMQ[VRUQR	[TX	̀VmUY	iMVRRUY	T\\MNmTW	RN	R[U	X\UQV]VQ	OUmVTRVNY	TX	T	̂VYNM	Q[TỲU	VY	R[U	dNMeZ	NM	{r|	T	b[TỲU	wMOUM	NM	bNYXRMPQRVNY	b[TỲU	SVMUQRVmU	[TX	_UUY	VXXPUO	TPR[NMV�VỲ	R[U	OUmVTRVNYf	l[U	bNYRMTQRNM	X[TWW	YNR	_U	MUWVUmUO	N]	MUX\NYXV_VWVRa	]NM	UMMNMX	NM	N̂VXXVNYX	VY	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	NM	XV̂VWTM	XP_̂VRRTWXZ	_a	R[U	oMQ[VRUQRxX	T\\MNmTW	R[UMUN]fG	HIJKI�	l[U	bNYRMTQRNM	X[TWW	OVMUQR	X\UQV]VQ	TRRUYRVNYZ	VY	iMVRVỲ	NM	NY	MUXP_̂ VRRUO	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	NM	XV̂VWTM	XP_̂ VRRTWXZ	RN	MUmVXVNYX	NR[UM	R[TY	R[NXU	MUcPUXRUO	_a	R[U	bNYXRMPQRVNY	pTYT̀UM	TYO	oMQ[VRUQR	NY	\MUmVNPX	XP_̂ VRRTWXf	uY	R[U	T_XUYQU	N]	XPQ[	YNRVQUZ	R[U	oMQ[VRUQRxX	T\\MNmTW	N]	T	MUXP_̂ VXXVNY	X[TWW	YNR	T\\Wa	RN	XPQ[	MUmVXVNYXfG	HIJKIJ�	l[U	bNYRMTQRNM	X[TWW	YNR	_U	MUcPVMUO	RN	\MNmVOU	\MN]UXXVNYTW	XUMmVQUX	R[TR	QNYXRVRPRU	R[U	\MTQRVQU	N]	TMQ[VRUQRPMU	NM	UỲVYUUMVỲ	PYWUXX	XPQ[	XUMmVQUX	TMU	X\UQV]VQTWWa	MUcPVMUO	_a	R[U	bNYRMTQR	SNQP̂ UYRX	]NM	T	\NMRVNY	N]	R[U	dNMe	NM	PYWUXX	R[U	bNYRMTQRNM	YUUOX	RN	\MNmVOU	XPQ[	XUMmVQUX	VY	NMOUM	RN	QTMMa	NPR	R[U	bNYRMTQRNMxX	MUX\NYXV_VWVRVUX	]NM	QNYXRMPQRVNY	̂UTYXZ	̂UR[NOXZ	RUQ[YVcPUXZ	XUcPUYQUXZ	TYO	\MNQUOPMUXf	l[U	bNYRMTQRNM	X[TWW	YNR	_U	MUcPVMUO	RN	\MNmVOU	\MN]UXXVNYTW	XUMmVQUX	VY	mVNWTRVNY	N]	T\\WVQT_WU	WTifG	HIJKIJ�IJ	u]	\MN]UXXVNYTW	OUXV̀Y	XUMmVQUX	NM	QUMRV]VQTRVNYX	_a	T	OUXV̀Y	\MN]UXXVNYTW	MUWTRUO	RN	XaXRÛXZ	̂TRUMVTWXZ	NM	UcPV\̂ UYR	TMU	X\UQV]VQTWWa	MUcPVMUO	N]	R[U	bNYRMTQRNM	_a	R[U	bNYRMTQR	SNQP̂ UYRXZ	R[U	wiYUM	TYO	R[U	oMQ[VRUQR	iVWW	X\UQV]a	TWW	\UM]NM̂TYQU	TYO	OUXV̀Y	QMVRUMVT	R[TR	XPQ[	XUMmVQUX	̂PXR	XTRVX]af	l[U	bNYRMTQRNM	X[TWW	_U	UYRVRWUO	RN	MUWa	P\NY	R[U	TOUcPTQa	TYO	TQQPMTQa	N]	R[U	\UM]NM̂TYQU	TYO	OUXV̀Y	QMVRUMVT	\MNmVOUO	VY	R[U	bNYRMTQR	SNQP̂ UYRXf	l[U	bNYRMTQRNM	X[TWW	QTPXU	XPQ[	XUMmVQUX	NM	QUMRV]VQTRVNYX	RN	_U	\MNmVOUO	_a	TY	T\\MN\MVTRUWa	WVQUYXUO	OUXV̀Y	\MN]UXXVNYTWZ	i[NXU	XV̀YTRPMU	TYO	XUTW	X[TWW	T\\UTM	NY	TWW	OMTiVỲXZ	QTWQPWTRVNYXZ	X\UQV]VQTRVNYXZ	QUMRV]VQTRVNYXZ	g[N\	SMTiVỲXZ	TYO	NR[UM	XP_̂ VRRTWX	\MU\TMUO	_a	XPQ[	\MN]UXXVNYTWf	g[N\	SMTiVỲXZ	TYO	NR[UM	XP_̂ VRRTWX	MUWTRUO	RN	R[U	dNMeZ	OUXV̀YUO	NM	
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GHIJKLKHM	NO	PQGR	SITLHPPKTUVWX	KL	SIHSVIHM	NO	TJRHIPX	PRVWW	NHVI	PQGR	SITLHPPKTUVWYP	ZIKJJHU	VSSIT[VW	ZRHU	PQN\KJJHM	JT	JRH	]IGRKJHGĴ	_RH	̀ZUHIX	JRH	]IGRKJHGJX	VUM	JRH	aTUPJIQGJKTU	bVUVcHI	PRVWW	NH	HUJKJWHM	JT	IHWO	QSTU	JRH	VMHdQVGO	VUM	VGGQIVGO	TL	JRH	PHI[KGHPX	GHIJKLKGVJKTUPX	VUM	VSSIT[VWP	SHILTI\HM	TI	SIT[KMHM	NO	PQGR	MHPKcU	SITLHPPKTUVWPX	SIT[KMHM	JRH	̀ZUHI	VUM	]IGRKJHGJ	RV[H	PSHGKLKHM	JT	JRH	aTUJIVGJTI	JRH	SHILTI\VUGH	VUM	MHPKcU	GIKJHIKV	JRVJ	PQGR	PHI[KGHP	\QPJ	PVJKPLÔ	eQIPQVUJ	JT	JRKP	fHGJKTU	ĝhîhjX	JRH	]IGRKJHGJ	ZKWW	IH[KHZ	VUM	VSSIT[H	TI	JVkH	TJRHI	VSSITSIKVJH	VGJKTU	TU	PQN\KJJVWP	TUWO	LTI	JRH	WK\KJHM	SQISTPH	TL	GRHGkKUc	LTI	GTULTI\VUGH	ZKJR	KULTI\VJKTU	cK[HU	VUM	JRH	MHPKcU	GTUGHSJ	HlSIHPPHM	KU	JRH	aTUJIVGJ	mTGQ\HUJP̂	_RH	aTUPJIQGJKTU	bVUVcHI	PRVWW	IH[KHZ	PQN\KJJVWP	LTI	PHdQHUGKUcX	GTUPJIQGJVNKWKJOX	VUM	GTTIMKUVJKTU	K\SVGJP	TU	TJRHI	aTUJIVGJTIP̂n	opqrpqspr	tL	JRH	aTUJIVGJ	mTGQ\HUJP	IHdQKIH	JRH	aTUJIVGJTIYP	MHPKcU	SITLHPPKTUVW	JT	GHIJKLO	JRVJ	JRH	uTIk	RVP	NHHU	SHILTI\HM	KU	VGGTIMVUGH	ZKJR	JRH	MHPKcU	GIKJHIKVX	JRH	aTUJIVGJTI	PRVWW	LQIUKPR	PQGR	GHIJKLKGVJKTUP	JT	JRH	aTUPJIQGJKTU	bVUVcHI	VUM	]IGRKJHGJ	VJ	JRH	JK\H	VUM	KU	JRH	LTI\	PSHGKLKHM	NO	JRH	]IGRKJHGĴn	opqrpqq	_RH	aTUJIVGJTI	KP	IHdQKIHM	JT	SIT[KMH	VWW	PQN\KJJVWP	LTI	JRH	]IGRKJHGJYP	IH[KHZv	VWW	PQN\KJJVWP	JT	NH	SIT[KMHM	JT	JRH	]IGRKJHGJ	NO	JRH	fQN\KJJVW	MHVMWKUHP	UTJHM	KU	JRH	aTUJIVGJ	mTGQ\HUJP̂	_RH	]IGRKJHGJYP	IH[KHZ	TL	aTUJIVGJTIYP	PQN\KJJVWP	ZKWW	NH	WK\KJHM	JT	JRH	JK\H	SIHGHMKUc		JRH	fQN\KJJVW	MHVMWKUH		VUM	ZKWW	GTUPKPJ	TL	VU	HlV\KUVJKTU	TL	VU	KUKJKVW	PQN\KJJVW	VUM	wxyz{|}	y~��{|�	IHPQN\KJJVW�P�̂	_RH	̀ZUHI	KP	HUJKJWHM	JT	TNJVKU	IHK\NQIPH\HUJ	LIT\	JRH	aTUJIVGJTI	LTI	V\TQUJP	SVKM	JT	JRH	]IGRKJHGJ	LTI	H[VWQVJKTU	TL	VMMKJKTUVW	IHPQN\KJJVWPX	VUM	LTI	H[VWQVJKTU	TL	PQN\KJJVWP	LTI	ZRKGR	JRH	KUKJKVW	PQN\KPPKTU	KP	IHGHK[HM	VLJHI	JRH	fQN\KJJVW	MHVMWKUHP̂n	opqo	���	��	����n	opqopq	_RH	aTUJIVGJTI	PRVWW	GTULKUH	TSHIVJKTUP	VJ	JRH	PKJH	JT	VIHVP	SHI\KJJHM	NO	VSSWKGVNWH	WVZPX	PJVJQJHPX	TIMKUVUGHPX	GTMHPX	IQWHP	VUM	IHcQWVJKTUPX	WVZLQW	TIMHIP	TL	SQNWKG	VQJRTIKJKHPX	VUM	JRH	aTUJIVGJ	mTGQ\HUJP	VUM	PRVWW	UTJ	QUIHVPTUVNWO	HUGQ\NHI	JRH	PKJH	ZKJR	\VJHIKVWP	TI	HdQKS\HUĴn	opqopr	_RH	aTUJIVGJTI	PRVWW	GTTIMKUVJH	JRH	aTUJIVGJTIYP	TSHIVJKTUP	ZKJRX	VUM	PHGQIH	JRH	VSSIT[VW	TLX	JRH	aTUPJIQGJKTU	bVUVcHI	NHLTIH	QPKUc	VUO	STIJKTU	TL	JRH	PKJĤn	opqopo	_RH	aTUJIVGJTI	PRVWW	NH	IHPSTUPKNWH	LTI	HULTIGKUc	�}�{	��y{|�z	z{�~|x}�	�y�	���{zz	���x�x{z	�y�	�|��{�~|{z	�y��	JRH	LTWWTZKUc	IQWHP	TL	GTUMQGJ	LTI	KJP	SHIPTUUHW	VUM	JRTPH	TL	KJP	PQNGTUJIVGJTIPX	PQN�PQNGTUJIVGJTIPX	VUM	PQSSWKHIP	VJ	JRH	eIT�HGJ	PKJH	X	VUM	JRH	̀ZUHIYP	eIT�HGJ	�HSIHPHUJVJK[H	PRVWW	SIT[KMH	KUJHISIHJVJKTUP	PRTQWM	V	dQHPJKTU	VIKPH	KL	JRH	IQWHP	TL	GTUMQGJ	VIH	NHKUc	VMHdQVJHWO	HULTIGHM	NO	JRH	aTUJIVGJTI�pq	�T	P\TkKUc	TI	QPH	TL	JTNVGGT	SITMQGJP̂pr	�T	MIKUkKUc	TL	VWGTRTWKG	NH[HIVcHP	TI	QPH	TL	GTUJITWWHM	PQNPJVUGHP̂po	�T	ZTIkKUcX	TI	SIHPHUGH	TU	PKJHX	QUMHI	JRH	KULWQHUGH	TL	VWGTRTWKG	NH[HIVcHP	TI	GTUJITWWHM	PQNPJVUGHP̂p�	�T	QPH	TL	KUMHGHUJ	WVUcQVcH	TI	MKPSWVO	TL	KUMHGHUJ	K\VcHPX	SQNWKGVJKTUP	TI	JHI\P̂p�	�T	QPH	TL	IVMKTP	TI	TJRHI	HUJHIJVKU\HUJ	MH[KGHP̂p�	�T	RTIPHSWVO	TI	MVUcHITQP	NHRV[KTÎ� 	�T	LKIHVI\P	TI	TJRHI	ZHVSTUP̂�TJH	JT	fSHGKLKHI�	�HJVKU	JRH	LTWWTZKUc	PQNSVIVcIVSR	LTI	V	PGRTTW	SIT�HGĴp¡	¢�	����~yx��}x�y	�x}�	z}�££	�|	z}~�{y}z�n	opqop�	_RH	aTUJIVGJTI	PRVWW	IHdQKIH	KJP	SHIPTUUHW	VUM	JRTPH	TL	KJP	PQNGTUJIVGJTIPX	PQN�PQNGTUJIVGJTIP	VUM	PQSSWKHIP	JT	ZHVI	[KPKNWH	SRTJT�KMHUJKLKGVJKTU	NVMcHP	VGGHSJVNWH	JT	JRH	̀ZUHIX	VJ	VWW	JK\HP	LTI	KMHUJKLKGVJKTU	VUM	PHGQIKJO	SQISTPHP̂n	opq�	¤¥���¦§	̈¦©	ª̈�«¬�¦§n	opq�pq	_RH	aTUJIVGJTI	PRVWW	NH	IHPSTUPKNWH	LTI	GQJJKUcX	LKJJKUcX	TI	SVJGRKUc	IHdQKIHM	JT	GT\SWHJH	JRH	uTIk	TI	JT	\VkH	KJP	SVIJP	LKJ	JTcHJRHI	SITSHIWÔ	]WW	VIHVP	IHdQKIKUc	GQJJKUcX	LKJJKUcX	TI	SVJGRKUc	PRVWW	NH	IHPJTIHM	JT	JRH	GTUMKJKTU	HlKPJKUc	SIKTI	JT	JRH	GQJJKUcX	LKJJKUcX	TI	SVJGRKUcX	QUWHPP	TJRHIZKPH	IHdQKIHM	NO	JRH	aTUJIVGJ	mTGQ\HUJP̂n	opq�pr	_RH	aTUJIVGJTI	PRVWW	UTJ	MV\VcH	TI	HUMVUcHI	V	STIJKTU	TL	JRH	uTIk	TI	LQWWO	TI	SVIJKVWWO	GT\SWHJHM	GTUPJIQGJKTU	TL	JRH	̀ZUHIX	fHSVIVJH	aTUJIVGJTIPX	TI	TL	TJRHI	aTUJIVGJTIP	NO	GQJJKUcX	SVJGRKUcX	TI	TJRHIZKPH	VWJHIKUc	PQGR	GTUPJIQGJKTUX	TI	NO	HlGV[VJKTÛ	_RH	aTUJIVGJTI	PRVWW	UTJ	GQJ	TI	TJRHIZKPH	VWJHI	GTUPJIQGJKTU	NO	JRH	̀ZUHIX	fHSVIVJH	aTUJIVGJTIPX	TI	NO	TJRHI	aTUJIVGJTIP	HlGHSJ	ZKJR	ZIKJJHU	GTUPHUJ	TL	JRH	aTUPJIQGJKTU	bVUVcHIX	̀ZUHIX	VUM	PQGR	TJRHI	aTUJIVGJTIP	TI	fHSVIVJH	aTUJIVGJTIP̂	aTUPHUJ	PRVWW	UTJ	NH	QUIHVPTUVNWO	ZKJRRHWM̂	_RH	aTUJIVGJTI	PRVWW	UTJ	
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GHIJKLMHKNOP	QRSTTMOUV	WIMX	STJ	YJZKIKSJ	[MHSIK\SMILV	MSTJI	[MHSIK\SMILV	MI	STJ	]QHJIV	RSL	\MHLJHS	SM	\GSSRĤ	MI	MSTJIQRLJ	KOSJIRĤ	STJ	_MÌab	cdef	ghijklkm	nob	cdefde	pTJ	[MHSIK\SMI	LTKOO	̀JJZ	STJ	ZIJXRLJL	KHU	LGIIMGHURĤ	KIJK	WIJJ	WIMX	K\\GXGOKSRMH	MW	QKLSJ	XKSJIRKOL	KHU	IGNNRLT	\KGLJU	NP	MZJIKSRMHL	GHUJI	STJ	[MHSIK\Sa	qS	\MXZOJSRMH	MW	STJ	_MÌV	STJ	[MHSIK\SMI	LTKOO	IJXMrJ	QKLSJ	XKSJIRKOLV	IGNNRLTV	STJ	[MHSIK\SMIsL	SMMOLV	\MHLSIG\SRMH	JtGRZXJHSV	XK\TRHJIPV	KHU	LGIZOGL	XKSJIRKOL	WIMX	KHU	KNMGS	STJ	uIMvJ\Sab	cdefdw	xW	STJ	[MHSIK\SMI	WKROL	SM	\OJKH	GZ	KL	ZIMrRUJU	RH	STJ	[MHSIK\S	yM\GXJHSLV	STJ	]QHJIV	MI	[MHLSIG\SRMH	zKHK̂JI	QRST	STJ	]QHJIsL	KZZIMrKOV	XKP	UM	LM	KHU	STJ	]QHJI	LTKOO	NJ	JHSRSOJU	SM	IJRXNGILJXJHS	WIMX	STJ	[MHSIK\SMIab	cde{	|}}i~~	��	����pTJ	[MHSIK\SMI	LTKOO	ZIMrRUJ	STJ	]QHJIV	[MHLSIG\SRMH	zKHK̂JIV	KHU	qI\TRSJ\S	QRST	K\\JLL	SM	STJ	_MÌ	RH	ZIJZKIKSRMH	KHU	ZIM̂IJLL	QTJIJrJI	OM\KSJUab	cde�	���jh�li~�	�j�ik�~	jk�	g�o��lm��~pTJ	[MHSIK\SMI	LTKOO	ZKP	KOO	IMPKOSRJL	KHU	OR\JHLJ	WJJLa	pTJ	[MHSIK\SMI	LTKOO	UJWJHU	LGRSL	MI	\OKRXL	WMI	RHWIRĤJXJHS	MW	\MZPIR̂TSL	KHU	ZKSJHS	IR̂TSL	KHU	LTKOO	TMOU	STJ	]QHJIV	[MHLSIG\SRMH	zKHK̂JIV	KHU	qI\TRSJ\S	TKIXOJLL	WIMX	OMLL	MH	K\\MGHS	STJIJMWV	NGS	LTKOO	HMS	NJ	IJLZMHLRNOJ	WMI	UJWJHLJ	MI	OMLL	QTJH	K	ZKISR\GOKI	UJLR̂HV	ZIM\JLLV	MI	ZIMUG\S	MW	K	ZKISR\GOKI	XKHGWK\SGIJI	MI	XKHGWK\SGIJIL	RL	IJtGRIJU	NP	STJ	[MHSIK\S	yM\GXJHSLV	MI	QTJIJ	STJ	\MZPIR̂TS	rRMOKSRMHL	KIJ	\MHSKRHJU	RH	yIKQRĤLV	YZJ\RWR\KSRMHLV	MI	MSTJI	UM\GXJHSL	ZIJZKIJU	NP	STJ	]QHJIV	qI\TRSJ\SV	MI	[MHLSIG\SRMH	zKHK̂JIa	�MQJrJIV	RW	KH	RHWIRĤJXJHS	MW	K	\MZPIR̂TS	MI	ZKSJHS	RL	URL\MrJIJU	NPV	MI	XKUJ	̀HMQH	SMV	STJ	[MHSIK\SMIV	STJ	[MHSIK\SMI	LTKOO	NJ	IJLZMHLRNOJ	WMI	STJ	OMLL	GHOJLL	STJ	RHWMIXKSRMH	RL	ZIMXZSOP	WGIHRLTJU	SM	STJ	qI\TRSJ\S	STIMĜT	STJ	[MHLSIG\SRMH	zKHK̂JIab	cde�	�k�i�kl�l}j�l�kb	cde�de	pM	STJ	WGOOJLS	J�SJHS	ZJIXRSSJU	NP	OKQV	STJ	[MHSIK\SMI	LTKOO	RHUJXHRWP	KHU	TMOU	TKIXOJLL	STJ	]QHJIV	[MHLSIG\SRMH	zKHK̂JIV	qI\TRSJ\SV	[MHLSIG\SRMH	zKHK̂JIsL	KHU	qI\TRSJ\SsL	\MHLGOSKHSLV	KHU	K̂JHSL	KHU	JXZOMPJJL	MW	KHP	MW	STJX	WIMX	KHU	K̂KRHLS	\OKRXLV	UKXK̂JLV	OMLLJLV	KHU	J�ZJHLJLV	RH\OGURĤ	NGS	HMS	ORXRSJU	SM	KSSMIHJPLs	WJJLV	KIRLRĤ	MGS	MW	MI	IJLGOSRĤ	WIMX	ZJIWMIXKH\J	MW	STJ	_MÌV	ZIMrRUJU	STKS	LG\T	\OKRXV	UKXK̂JV	OMLLV	MI	J�ZJHLJ	RL	KSSIRNGSKNOJ	SM	NMUROP	RHvGIPV	LR\̀HJLLV	URLJKLJ	MI	UJKSTV	MI	SM	RHvGIP	SM	MI	UJLSIG\SRMH	MW	SKĤRNOJ	ZIMZJISP	�MSTJI	STKH	STJ	_MÌ	RSLJOW�V	NGS	MHOP	SM	STJ	J�SJHS	\KGLJU	NP	STJ	HĴOR̂JHS	K\SL	MI	MXRLLRMHL	MW	STJ	[MHSIK\SMIV	K	YGN\MHSIK\SMIV	KHPMHJ	URIJ\SOP	MI	RHURIJ\SOP	JXZOMPJU	NP	STJXV	MI	KHPMHJ	WMI	QTMLJ	K\SL	STJP	XKP	NJ	ORKNOJV	IĴKIUOJLL	MW	QTJSTJI	MI	HMS	LG\T	\OKRXV	UKXK̂JV	OMLLV	MI	J�ZJHLJ	RL	\KGLJU	RH	ZKIS	NP	K	ZKISP	RHUJXHRWRJU	TJIJGHUJIa	YG\T	MNOR̂KSRMH	LTKOO	HMS	NJ	\MHLSIGJU	SM	HĴKSJV	KNIRÛJV	MI	IJUG\J	MSTJI	IR̂TSL	MI	MNOR̂KSRMHL	MW	RHUJXHRSP	STKS	QMGOU	MSTJIQRLJ	J�RLS	KL	SM	K	ZKISP	MI	ZJILMH	UJL\IRNJU	RH	STRL	YJ\SRMH	�a��ab	cde�dw	xH	\OKRXL	K̂KRHLS	KHP	ZJILMH	MI	JHSRSP	RHUJXHRWRJU	GHUJI	STRL	YJ\SRMH	�a��	NP	KH	JXZOMPJJ	MW	STJ	[MHSIK\SMIV	K	YGN\MHSIK\SMIV	KHPMHJ	URIJ\SOP	MI	RHURIJ\SOP	JXZOMPJU	NP	STJXV	MI	KHPMHJ	WMI	QTMLJ	K\SL	STJP	XKP	NJ	ORKNOJV	STJ	RHUJXHRWR\KSRMH	MNOR̂KSRMH	GHUJI	YJ\SRMH	�a��a�	LTKOO	HMS	NJ	ORXRSJU	NP	K	ORXRSKSRMH	MH	KXMGHS	MI	SPZJ	MW	UKXK̂JLV	\MXZJHLKSRMHV	MI	NJHJWRSL	ZKPKNOJ	NP	MI	WMI	STJ	[MHSIK\SMI	MI	K	YGN\MHSIK\SMI	GHUJI	QMÌJILs	\MXZJHLKSRMH	K\SLV	URLKNRORSP	NJHJWRS	K\SLV	MI	MSTJI	JXZOMPJJ	NJHJWRS	K\SLa|���g��	�			|�g����g�	|��	g�����ng����	�|�| ��b	�de	 iki�jhb	�dede	pTJ	qI\TRSJ\S	RL	STJ	ZJILMH	MI	JHSRSP	IJSKRHJU	NP	STJ	]QHJI	ZGILGKHS	SM	YJ\SRMH	¡a�a¡	KHU	RUJHSRWRJU	KL	LG\T	RH	STJ	q̂IJJXJHSab	�dedw	pTJ	[MHLSIG\SRMH	zKHK̂JI	RL	STJ	ZJILMH	MI	JHSRSP	IJSKRHJU	NP	STJ	]QHJI	ZGILGKHS	SM	YJ\SRMH	¡a�a�	KHU	RUJHSRWRJU	KL	LG\T	RH	STJ	q̂IJJXJHSab	�dedc	yGSRJLV	IJLZMHLRNRORSRJLV	KHU	ORXRSKSRMHL	MW	KGSTMIRSP	MW	STJ	[MHLSIG\SRMH	zKHK̂JI	KHU	qI\TRSJ\S	KL	LJS	WMIST	RH	STJ	[MHSIK\S	yM\GXJHSL	LTKOO	HMS	NJ	IJLSIR\SJUV	XMURWRJUV	MI	J�SJHUJU	QRSTMGS	QIRSSJH	\MHLJHS	MW	STJ	]QHJIV	[MHLSIG\SRMH	zKHK̂JIV	qI\TRSJ\SV	KHU	[MHSIK\SMIa	[MHLJHS	LTKOO	HMS	NJ	GHIJKLMHKNOP	QRSTTJOUa
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G	HIJ	KLMNONPQRSQNTO	TU	QVW	XTOQRSYQG	HIJIZ	[\]	̂_̀abcdebf_̀	gh̀hi]c	h̀j	kce\fb]eb	lfmm	nc_ofj]	hjpf̀fabchbf_̀	_q	b\]	̂_̀bcheb	ha	j]aecfr]j	f̀	b\]	_̂̀bcheb	s_edp]̀ba	h̀j	lfmm	r]	b\]	tl̀]cua	c]nc]a]̀bhbfo]a	jdcf̀i	e_̀abcdebf_̀	d̀bfm	b\]	jhb]	b\]	kce\fb]eb	faad]a	b\]	qf̀hm	̂]cbfqfehb]	q_c	vhwp]̀bx	[\]	̂_̀abcdebf_̀	gh̀hi]c	h̀j	kce\fb]eb	lfmm	\ho]	hdb\_cfbw	b_	heb	_̀	r]\hmq	_q	b\]	tl̀]c	_̀mw	b_	b\]	]yb]̀b	nc_ofj]j	f̀	b\]	̂_̀bcheb	s_edp]̀baxG	HIJIJ	[\]	kce\fb]eb	lfmm	ofafb	b\]	afb]	hb	f̀b]cohma	hnnc_ncfhb]	b_	b\]	abhi]	_q	e_̀abcdebf_̀z	_c	ha	_b\]clfa]	hic]]j	lfb\	b\]	tl̀]cz	b_	r]e_p]	i]̀]chmmw	qhpfmfhc	lfb\	b\]	nc_ic]aa	h̀j	{dhmfbw	_q	b\]	n_cbf_̀	_q	b\]	|_c}	e_pnm]b]jz	h̀j	b_	j]b]cpf̀]	f̀	i]̀]chm	fq	b\]	|_c}	_ra]co]j	fa	r]f̀i	n]cq_cp]j	f̀	h	ph̀ ]̀c	f̀jfehbf̀i	b\hb	b\]	|_c}z	l\]̀	qdmmw	e_pnm]b]jz	lfmm	r]	f̀	hee_cjh̀e]	lfb\	b\]	̂_̀bcheb	s_edp]̀bax	~_l]o]cz	b\]	kce\fb]eb	lfmm	̀_b	r]	c]{dfc]j	b_	ph}]	]y\hdabfo]	_c	e_̀bf̀d_da	_̀�afb]	f̀an]ebf_̀a	b_	e\]e}	b\]	{dhmfbw	_c	{dh̀bfbw	_q	b\]	|_c}x	[\]	kce\fb]eb	lfmm	̀_b	\ho]	e_̀bc_m	_o]cz	e\hci]	_qz	_c	c]an_̀afrfmfbw	q_c	b\]	e_̀abcdebf_̀	p]h̀az	p]b\_jaz	b]e\̀f{d]az	a]{d]̀e]a	_c	nc_e]jdc]az	_c	q_c	b\]	ahq]bw	nc]ehdbf_̀a	h̀j	nc_ichpa	f̀	e_̀ ]̀ebf_̀	lfb\	b\]	|_c}z	af̀e]	b\]a]	hc]	a_m]mw	b\]	̂_̀bcheb_cua	cfi\ba	h̀j	c]an_̀afrfmfbf]a	d̀j]c	b\]	̂_̀bcheb	s_edp]̀bax	t̀	b\]	rhafa	_q	b\]	afb]	ofafbaz	b\]	kce\fb]eb	lfmm	}]]n	b\]	tl̀]c	h̀j	b\]	̂_̀abcdebf_̀	gh̀hi]c	c]ha_̀hrmw	f̀q_cp]j	hr_db	b\]	nc_ic]aa	h̀j	{dhmfbw	_q	b\]	n_cbf_̀	_q	b\]	|_c}	e_pnm]b]jz	h̀j	nc_pnbmw	c]n_cb	b_	b\]	tl̀]c	h̀j	̂_̀abcdebf_̀	gh̀hi]c	}̀_l̀	j]ofhbf_̀a	qc_p	b\]	̂_̀bcheb	s_edp]̀ba	h̀j	j]q]eba	h̀j	j]qfef]̀ef]a	_ra]co]j	f̀	b\]	|_c}xG	HIJIJIZ	[\]	tl̀]c	fa	]̀bfbm]j	b_	c]fprdca]p]̀b	qc_p	b\]	̂_̀bcheb_c	q_c	hp_d̀ba	nhfj	b_	b\]	kce\fb]eb	q_c	afb]	ofafba	phj]	̀]e]aahcw	rw	b\]	qhdmb	_q	b\]	̂_̀bcheb_c	_c	rw	j]q]eba	h̀j	j]qfef]̀ef]a	f̀	b\]	|_c}x	G	HIJIJIJ	[\]	tl̀]c	fa	]̀bfbm]j	b_	c]fprdca]p]̀b	qc_p	b\]	̂_̀bcheb_c	q_c	hp_d̀ba	nhfj	b_	b\]	̂_̀abcdebf_̀	gh̀hi]c	q_c	afb]	ofafba	phj]	̀]e]aahcw	rw	b\]	qhdmb	_q	b\]	̂_̀bcheb_c	_c	rw	j]q]eba	h̀j	j]qfef]̀ef]a	f̀	b\]	|_c}xG	HIJI�	[\]	̂_̀abcdebf_̀	gh̀hi]c	a\hmm	nc_ofj]	_̀]	_c	p_c]	c]nc]a]̀bhbfo]a	l\_	a\hmm	r]	f̀	hbb]̀jh̀e]	hb	b\]	vc_�]eb	afb]	l\]̀]o]c	b\]	|_c}	fa	r]f̀i	n]cq_cp]jx	[\]	̂_̀abcdebf_̀	gh̀hi]c	lfmm	j]b]cpf̀]	f̀	i]̀]chm	fq	b\]	|_c}	_ra]co]j	fa	r]f̀i	n]cq_cp]j	f̀	hee_cjh̀e]	lfb\	b\]	̂_̀bcheb	s_edp]̀baz	lfmm	}]]n	b\]	tl̀]c	h̀j	kce\fb]eb	c]ha_̀hrmw	f̀q_cp]j	_q	b\]	nc_ic]aa	_q	b\]	|_c}z	h̀j	lfmm	nc_pnbmw	c]n_cb	b_	b\]	tl̀]c	h̀j	kce\fb]eb	}̀_l̀	j]ofhbf_̀a	qc_p	b\]	̂_̀bcheb	s_edp]̀ba	h̀j	b\]	p_ab	c]e]̀b	vc_�]eb	ae\]jdm]z	h̀j	j]q]eba	h̀j	j]qfef]̀ef]a	_ra]co]j	f̀	b\]	|_c}xG	HIJIH	[\]	̂_̀abcdebf_̀	gh̀hi]c	lfmm	ae\]jdm]	h̀j	e__cjf̀hb]	b\]	hebfofbf]a	_q	b\]	̂_̀bcheb_c	h̀j	_b\]c	̂_̀bcheb_ca	f̀	hee_cjh̀e]	lfb\	b\]	mhb]ab	hnnc_o]j	vc_�]eb	ae\]jdm]xG	HIJI�	[\]	̂_̀abcdebf_̀	gh̀hi]cz	]ye]nb	b_	b\]	]yb]̀b	c]{dfc]j	rw	�]ebf_̀	�x�x�z	h̀j	kce\fb]eb	lfmm	̀_b	\ho]	e_̀bc_m	_o]cz	e\hci]	_qz	_c	c]an_̀afrfmfbw	q_cz	b\]	e_̀abcdebf_̀	p]h̀az	p]b\_jaz	b]e\̀f{d]az	a]{d]̀e]a	_c	nc_e]jdc]az	_c	q_c	b\]	ahq]bw	nc]ehdbf_̀a	h̀j	nc_ichpa	f̀	e_̀ ]̀ebf_̀	lfb\	b\]	|_c}z	af̀e]	b\]a]	hc]	a_m]mw	b\]	̂_̀bcheb_cua	cfi\ba	h̀j	c]an_̀afrfmfbf]a	d̀j]c	b\]	̂_̀bcheb	s_edp]̀baz	h̀j	̀]fb\]c	lfmm	r]	c]an_̀afrm]	q_c	b\]	̂_̀bcheb_cua	qhfmdc]	b_	n]cq_cp	b\]	|_c}	f̀	hee_cjh̀e]	lfb\	b\]	c]{dfc]p]̀ba	_q	b\]	̂_̀bcheb	s_edp]̀bax	�]fb\]c	b\]	̂_̀abcdebf_̀	gh̀hi]c	̀_c	b\]	kce\fb]eb	lfmm	\ho]	e_̀bc_m	_o]c	_c	e\hci]	_qz	_c	r]	c]an_̀afrm]	q_c	heba	_c	_pfaaf_̀a	_qz	b\]	̂_̀bcheb_cz	�dre_̀bcheb_caz	_c	b\]fc	hi]̀ba	_c	]pnm_w]]az	_c	_q	h̀w	_b\]c	n]ca_̀a	_c	]̀bfbf]a	n]cq_cpf̀i	n_cbf_̀a	_q	b\]	|_c}xG	HIJI�	XTMM�ONYSQNTOPI	[\]	tl̀]c	a\hmm	e_ppd̀fehb]	lfb\	b\]	̂_̀bcheb_c	h̀j	b\]	̂_̀abcdebf_̀	gh̀hi]cua	e_̀admbh̀ba	b\c_di\	b\]	̂_̀abcdebf_̀	gh̀hi]c	hr_db	phbb]ca	hcfaf̀i	_db	_q	_c	c]mhbf̀i	b_	b\]	̂_̀bcheb	s_edp]̀bax	[\]	tl̀]c	h̀j	̂_̀abcdebf_̀	gh̀hi]c	a\hmm	f̀emdj]	b\]	kce\fb]eb	f̀	hmm	e_ppd̀fehbf_̀a	b\hb	c]mhb]	b_	_c	hqq]eb	b\]	kce\fb]ebua	a]cofe]a	_c	nc_q]aaf_̀hm	c]an_̀afrfmfbf]ax	[\]	tl̀]c	a\hmm	nc_pnbmw	̀_bfqw	b\]	kce\fb]eb	_q	b\]	adrabh̀e]	_q	h̀w	jfc]eb	e_ppd̀fehbf_̀a	r]bl]]̀	b\]	tl̀]c	h̀j	b\]	̂_̀abcdebf_̀	gh̀hi]c	_b\]clfa]	c]mhbf̀i	b_	b\]	vc_�]ebx	_̂ppd̀fehbf_̀a	rw	h̀j	lfb\	b\]	kce\fb]ebua	e_̀admbh̀ba	a\hmm	r]	b\c_di\	b\]	kce\fb]ebx	̂_ppd̀fehbf_̀a	rw	h̀j	lfb\	�dre_̀bcheb_ca	h̀j	adnnmf]ca	a\hmm	r]	b\c_di\	b\]	̂_̀bcheb_cx	̂_ppd̀fehbf_̀a	rw	h̀j	lfb\	_b\]c	̂_̀bcheb_ca	a\hmm	r]	b\c_di\	b\]	̂_̀abcdebf_̀	gh̀hi]cx	̂_ppd̀fehbf_̀a	rw	h̀j	lfb\	b\]	tl̀]cua	_l̀	q_ce]a	h̀j	�]nhchb]	̂_̀bcheb_ca	a\hmm	r]	b\c_di\	b\]	tl̀]cx	[\]	̂_̀bcheb	s_edp]̀ba	phw	an]efqw	_b\]c	e_ppd̀fehbf_̀	nc_b_e_maxG	HIJI�	[\]	̂_̀abcdebf_̀	gh̀hi]c	h̀j	kce\fb]eb	lfmm	c]of]l	h̀j	e]cbfqw	hmm	knnmfehbf_̀a	q_c	vhwp]̀b	rw	b\]	_̂̀bcheb_cz	f̀	hee_cjh̀e]	lfb\	b\]	nc_ofaf_̀a	_q	kcbfem]	�xG	HIJI�	[\]	kce\fb]eb	h̀j	̂_̀abcdebf_̀	gh̀hi]c	\ho]	hdb\_cfbw	b_	c]�]eb	|_c}	b\hb	j_]a	̀_b	e_̀q_cp	b_	b\]	̂_̀bcheb	s_edp]̀ba	h̀j	lfmm	̀_bfqw	]he\	_b\]c	hr_db	b\]	c]�]ebf_̀x	[\]	̂_̀abcdebf_̀	gh̀hi]c	a\hmm	j]b]cpf̀]	f̀	i]̀]chm	l\]b\]c	b\]	|_c}	_q	b\]	̂_̀bcheb_c	fa	r]f̀i	n]cq_cp]j	f̀	hee_cjh̀e]	lfb\	b\]	c]{dfc]p]̀ba	_q	b\]	̂_̀bcheb	
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GHIJKLMNO	PMQ	MHNRST	NUL	VWMLXY	ZHMNXPINHX	PMQ	[XIURNLIN	HS	QLSLINO	PMQ	QLSRIRLMIRLO	RM	NUL	\HX]̂	\ULML_LX	NUL	ZHMONXJINRHM	̀PMPaLX	IHMORQLXO	RN	MLILOOPXT	HX	PQ_ROPbcLY	NUL	ZHMONXJINRHM	̀PMPaLX	WRcc	UP_L	PJNUHXRNT	NH	XLdJRXL	PQQRNRHMPc	RMOeLINRHM	HX	NLONRMa	HS	NUL	\HX]	RM	PIIHXQPMIL	WRNU	fLINRHMO	gĥîj	PMQ	gĥîhY	JeHM	WXRNNLM	PJNUHXRkPNRHM	HS	NUL	VWMLXY	WULNULX	HX	MHN	NUL	\HX]	RO	SPbXRIPNLQY	RMONPccLQ	HX	IHKecLNLQ̂	lUL	SHXLaHRMa	PJNUHXRNT	HS	NUL	ZHMONXJINRHM	̀PMPaLX	WRcc	bL	OJbmLIN	NH	NUL	eXH_RORHMO	HS	fLINRHMO	îĵgn	NUXHJaU	îĵjo	RMIcJOR_LY	WRNU	XLOeLIN	NH	RMNLXeXLNPNRHMO	PMQ	QLIRORHMO	HS	NUL	[XIURNLIN̂	pHWL_LXY	MLRNULX	NUL	[XIURNLINqO	MHX	NUL	ZHMONXJINRHM	̀PMPaLXqO	PJNUHXRNT	NH	PIN	JMQLX	NURO	fLINRHM	îĵn	MHX	P	QLIRORHM	KPQL	bT	LRNULX	HS	NULK	RM	aHHQ	SPRNU	LRNULX	NH	LrLXIROL	HX	MHN	NH	LrLXIROL	OJIU	PJNUHXRNT	OUPcc	aR_L	XROL	NH	P	QJNT	HX	XLOeHMORbRcRNT	HS	NUL	[XIURNLIN	HX	NUL	ZHMONXJINRHM	̀PMPaLX	NH	NUL	ZHMNXPINHXY	fJbIHMNXPINHXOY	KPNLXRPc	PMQ	LdJReKLMN	OJeecRLXOY	NULRX	PaLMNO	HX	LKecHTLLOY	HX	HNULX	eLXOHMO	eLXSHXKRMa	PMT	HS	NUL	\HX]̂s	tuvuw	xNRcRkRMa	NUL	OJbKRNNPc	OIULQJcL	eXH_RQLQ	bT	NUL	ZHMNXPINHXY	NUL	ZHMONXJINRHM	̀PMPaLX	OUPcc	eXLePXLY	PMQ	XL_ROL	PO	MLILOOPXTY	P	yXHmLIN	OJbKRNNPc	OIULQJcL	RMIHXeHXPNRMa	RMSHXKPNRHM	SXHK	HNULX	ZHMNXPINHXOY	NUL	VWMLXY	VWMLXqO	IHMOJcNPMNOY	VWMLXqO	fLePXPNL	ZHMNXPINHXO	PMQ	_LMQHXOY	aH_LXMKLMNPc	PaLMIRLOY	PMQ	ePXNRIRePMNO	RM	NUL	yXHmLIN	JMQLX	NUL	KPMPaLKLMN	HS	NUL	ZHMONXJINRHM	̀PMPaLX̂	lUL	yXHmLIN	OJbKRNNPc	OIULQJcL	PMQ	PMT	XL_RORHMO	OUPcc	bL	OJbKRNNLQ	NH	NUL	[XIURNLIN	SHX	PeeXH_Pĉs	tuvuz{	lUL	ZHMONXJINRHM	̀PMPaLX	WRcc	XLILR_L	PMQ	eXHKeNcT	XL_RLW	SHX	IHMSHXKPMIL	WRNU	NUL	OJbKRNNPc	XLdJRXLKLMNO	HS	NUL	ZHMNXPIN	GHIJKLMNOY	Pcc	OJbKRNNPcO	SXHK	NUL	ZHMNXPINHX	OJIU	PO	fUHe	GXPWRMaOY	yXHQJIN	GPNPY	PMQ	fPKecLÔ	\ULXL	NULXL	PXL	HNULX	ZHMNXPINHXOY	NUL	ZHMONXJINRHM	̀PMPaLX	WRcc	PcOH	IULI]	PMQ	IHHXQRMPNL	NUL	RMSHXKPNRHM	IHMNPRMLQ	WRNURM	LPIU	OJbKRNNPc	XLILR_LQ	SXHK	NUL	ZHMNXPINHX	PMQ	HNULX	ZHMNXPINHXOY	PMQ	NXPMOKRN	NH	NUL	[XIURNLIN	NUHOL	XLIHKKLMQLQ	SHX	PeeXH_Pĉ	|T	OJbKRNNRMa	fUHe	GXPWRMaOY	yXHQJIN	GPNPY	fPKecLOY	PMQ	ORKRcPX	OJbKRNNPcOY	NUL	ZHMONXJINRHM	̀PMPaLX	XLeXLOLMNO	NH	NUL	VWMLX	PMQ	[XIURNLIN	NUPN	NUL	ZHMONXJINRHM	̀PMPaLX	UPO	XL_RLWLQ	PMQ	XLIHKKLMQLQ	NULK	SHX	PeeXH_Pĉ	lUL	ZHMONXJINRHM	̀PMPaLXqO	PINRHMO	WRcc	bL	NP]LM	RM	PIIHXQPMIL	WRNU	NUL	yXHmLIN	OJbKRNNPc	OIULQJcL	PeeXH_LQ	bT	NUL	[XIURNLIN	HXY	RM	NUL	PbOLMIL	HS	PM	PeeXH_LQ	yXHmLIN	OJbKRNNPc	OIULQJcLY	WRNU	XLPOHMPbcL	eXHKeNMLOO	WURcL	PccHWRMa	OJSSRIRLMN	NRKL	NH	eLXKRN	PQLdJPNL	XL_RLW	bT	NUL	[XIURNLIN̂s	tuvuzz	lUL	[XIURNLIN	WRcc	XL_RLW	PMQ	PeeXH_LY	HX	NP]L	HNULX	PeeXHeXRPNL	PINRHM	JeHMY	NUL	ZHMNXPINHXqO	OJbKRNNPcO	OJIU	PO	fUHe	GXPWRMaOY	yXHQJIN	GPNPY	PMQ	fPKecLOY	bJN	HMcT	SHX	NUL	cRKRNLQ	eJXeHOL	HS	IULI]RMa	SHX	IHMSHXKPMIL	WRNU	RMSHXKPNRHM	aR_LM	PMQ	NUL	QLORaM	IHMILeN	LreXLOOLQ	RM	NUL	ZHMNXPIN	GHIJKLMNÔ	lUL	[XIURNLINqO	PINRHM	WRcc	bL	NP]LM	WRNU	XLPOHMPbcL	eXHKeNMLOO	WURcL	PccHWRMa	OJSSRIRLMN	NRKL	RM	NUL	[XIURNLINqO	eXHSLOORHMPc	mJQaKLMN	NH	eLXKRN	PQLdJPNL	XL_RLŴ	xeHM	NUL	[XIURNLINqO	IHKecLNLQ	XL_RLWY	NUL	[XIURNLIN	OUPcc	NXPMOKRN	RNO	OJbKRNNPc	XL_RLW	NH	NUL	ZHMONXJINRHM	̀PMPaLX̂s	tuvuzv	}L_RLW	HS	NUL	ZHMNXPINHXqO	OJbKRNNPcO	bT	NUL	ZHMONXJINRHM	̀PMPaLX	PMQ	[XIURNLIN	RO	MHN	IHMQJINLQ	SHX	NUL	eJXeHOL	HS	QLNLXKRMRMa	NUL	PIIJXPIT	PMQ	IHKecLNLMLOO	HS	HNULX	QLNPRcO	OJIU	PO	QRKLMORHMO	PMQ	dJPMNRNRLOY	HX	SHX	OJbONPMNRPNRMa	RMONXJINRHMO	SHX	RMONPccPNRHM	HX	eLXSHXKPMIL	HS	LdJReKLMN	HX	OTONLKOY	Pcc	HS	WURIU	XLKPRM	NUL	XLOeHMORbRcRNT	HS	NUL	ZHMNXPINHX	PO	XLdJRXLQ	bT	NUL	ZHMNXPIN	GHIJKLMNÔ	lUL	ZHMONXJINRHM	̀PMPaLX	PMQ	[XIURNLINqO	XL_RLW	HS	NUL	ZHMNXPINHXqO	OJbKRNNPcO	OUPcc	MHN	XLcRL_L	NUL	ZHMNXPINHX	HS	NUL	HbcRaPNRHMO	JMQLX	fLINRHMO	ĥhY	ĥ~Y	PMQ	ĥgĵ	lUL	ZHMONXJINRHM	̀PMPaLX	PMQ	[XIURNLINqO	XL_RLW	OUPcc	MHN	IHMONRNJNL	PeeXH_Pc	HS	OPSLNT	eXLIPJNRHMO	HX	HS	PMT	IHMONXJINRHM	KLPMOY	KLNUHQOY	NLIUMRdJLOY	OLdJLMILOY	HX	eXHILQJXLÔ	lUL	[XIURNLINqO	PeeXH_Pc	HS	P	OeLIRSRI	RNLK	OUPcc	MHN	RMQRIPNL	PeeXH_Pc	HS	PM	POOLKbcT	HS	WURIU	NUL	RNLK	RO	P	IHKeHMLMN̂s	tuvuz�	lUL	[XIURNLIN	WRcc	eXLePXL	ZUPMaL	VXQLXOY	ZHMONXJINRHM	ZUPMaL	GRXLINR_LO	PMQ	[ccHWPMIL	ZUPMaL	[JNUHXRkPNRHMÔs	tuvuzt	lUL	ZHMONXJINRHM	̀PMPaLX	PMQ	NUL	[XIURNLIN	WRcc	NP]L	PeeXHeXRPNL	PINRHM	HM	ZUPMaL	VXQLXO	HX	ZHMONXJINRHM	ZUPMaL	GRXLINR_LO	RM	PIIHXQPMIL	WRNU	[XNRIcL	�Y	PMQ	NUL	[XIURNLIN	WRcc	UP_L	PJNUHXRNT	NH	HXQLX	KRMHX	IUPMaLO	RM	NUL	\HX]	PO	eXH_RQLQ	RM	fLINRHM	�̂î	lUL	[XIURNLINY	RM	IHMOJcNPNRHM	WRNU	NUL	ZHMONXJINRHM	̀PMPaLXY	WRcc	RM_LONRaPNL	PMQ	KP]L	QLNLXKRMPNRHMO	PMQ	XLIHKKLMQPNRHMO	XLaPXQRMa	IHMILPcLQ	PMQ	JM]MHWM	IHMQRNRHMO	PO	eXH_RQLQ	RM	fLINRHM	ĥ�̂îs	tuvuz�	xNRcRkRMa	NUL	QHIJKLMNO	eXH_RQLQ	bT	NUL	ZHMNXPINHXY	NUL	ZHMONXJINRHM	̀PMPaLX	WRcc	KPRMNPRM	PN	NUL	ORNL	SHX	NUL	VWMLX	HML	IHeT	HS	Pcc	ZHMNXPIN	GHIJKLMNOY	PeeXH_LQ	fUHe	GXPWRMaOY	yXHQJIN	GPNPY	fPKecLOY	PMQ	ORKRcPX	XLdJRXLQ	OJbKRNNPcOY	RM	aHHQ	HXQLX	PMQ	KPX]LQ	IJXXLMNcT	NH	XLIHXQ	Pcc	IUPMaLO	PMQ	OLcLINRHMO	KPQL	QJXRMa	IHMONXJINRHM̂	lULOL	WRcc	bL	P_PRcPbcL	NH	NUL	[XIURNLIN	PMQ	NUL	ZHMNXPINHXY	PMQ	WRcc	bL	QLcR_LXLQ	NH	NUL	VWMLX	JeHM	IHKecLNRHM	HS	NUL	yXHmLIN̂
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G	HIJIKL	MNO	PQRSTUVWTXQR	YZRZ[OU	\X]]	ZSSXST	TNO	̂UWNXTOWT	XR	WQR_VWTXR[	XRS̀OWTXQRS	TQ	_OTOUaXRO	TNO	_ZTO	QU	_ZTOS	Qb	cVdSTZRTXZ]	PQà ]OTXQR	ZR_	TNO	_ZTO	Qb	bXRZ]	WQà ]OTXQRe	XSSVO	POUTXbXWZTOS	Qb	cVdSTZRTXZ]	PQà ]OTXQR	XR	WQRfVRWTXQR	\XTN	TNO	̂UWNXTOWT	̀VUSVZRT	TQ	cOWTXQR	ghie	ZR_	UOWOXjO	ZR_	bQU\ZU_	TQ	TNO	k\ROU	\UXTTOR	\ZUUZRTXOS	ZR_	UO]ZTO_	_QWVaORTS	UOlVXUO_	dm	TNO	PQRTUZWT	ZR_	ZSSOad]O_	dm	TNO	PQRTUZWTQU	̀VUSVZRT	TQ	cOWTXQR	ghnoh	MNO	PQRSTUVWTXQR	YZRZ[OU	\X]]	bQU\ZU_	TQ	TNO	̂UWNXTOWT	Z	bXRZ]	̂`̀]XWZTXQR	ZR_	POUTXbXWZTO	bQU	pZmaORT	QU	bXRZ]	pUQfOWT	̂`̀]XWZTXQR	ZR_	pUQfOWT	POUTXbXWZTO	bQU	pZmaORT	V̀QR	TNO	PQRTUZWTQUqS	WQà ]XZRWO	\XTN	TNO	UOlVXUOaORTS	Qb	TNO	PQRTUZWT	rQWVaORTShG	HIJIKs	tb	TNO	k\ROU	ZR_	̂UWNXTOWT	Z[UOOu	TNO	̂UWNXTOWT	\X]]	̀UQjX_O	QRO	QU	aQUO	pUQfOWT	UÒUOSORTZTXjOS	TQ	ZSSXST	XR	WZUUmXR[	QVT	TNO	̂UWNXTOWTqS	UOS̀QRSXdX]XTXOS	ZT	TNO	SXTOh	MNO	_VTXOSu	UOS̀QRSXdX]XTXOS	ZR_	]XaXTZTXQRS	Qb	ZVTNQUXTm	Qb	TNO	pUQfOWT	UÒUOSORTZTXjOS	SNZ]]	dO	ZS	SOT	bQUTN	XR	ZR	OvNXdXT	TQ	dO	XRWQÙQUZTO_	XR	TNO	PQRTUZWT	rQWVaORTSh	MNO	k\ROU	SNZ]]	RQTXbm	TNO	PQRSTUVWTXQR	YZRZ[OU	Qb	ZRm	WNZR[O	XR	TNO	_VTXOSu	UOS̀QRSXdX]XTXOS	ZR_	]XaXTZTXQRS	Qb	ZVTNQUXTm	Qb	TNO	pUQfOWT	UÒUOSORTZTXjOShG	HIJIKw	MNO	̂UWNXTOWT	\X]]	XRTOÙUOT	ZR_	_OWX_O	aZTTOUS	WQRWOURXR[	̀OUbQUaZRWO	VR_OUu	ZR_	UOlVXUOaORTS	Qbu	TNO	PQRTUZWT	rQWVaORTS	QR	\UXTTOR	UOlVOST	Qb	TNO	PQRSTUVWTXQR	YZRZ[OUu	k\ROUu	QU	PQRTUZWTQU	TNUQV[N	TNO	PQRSTUVWTXQR	YZRZ[OUh	MNO	̂UWNXTOWTqS	UOS̀QRSO	TQ	SVWN	UOlVOSTS	\X]]	dO	aZ_O	XR	\UXTXR[	\XTNXR	ZRm	TXaO	]XaXTS	Z[UOO_	V̀QR	QU	QTNOU\XSO	\XTN	UOZSQRZd]O	̀UQà TROSSh	G	HIJIKx	tRTOÙUOTZTXQRS	ZR_	_OWXSXQRS	Qb	TNO	̂UWNXTOWT	\X]]	dO	WQRSXSTORT	\XTN	TNO	XRTORT	Qbu	ZR_	UOZSQRZd]m	XRbOUZd]O	bUQau	TNO	PQRTUZWT	rQWVaORTS	ZR_	\X]]	dO	XR	\UXTXR[	QU	XR	TNO	bQUa	Qb	_UZ\XR[Sh	yNOR	aZzXR[	SVWN	XRTOÙUOTZTXQRS	ZR_	_OWXSXQRSu	TNO	̂UWNXTOWT	\X]]	OR_OZjQU	TQ	SOWVUO	bZXTNbV]	̀OUbQUaZRWO	dm	dQTN	k\ROU	ZR_	PQRTUZWTQUu	\X]]	RQT	SNQ\	Z̀UTXZ]XTm	TQ	OXTNOUu	ZR_	\X]]	RQT	dO	]XZd]O	bQU	UOSV]TS	Qb	XRTOÙUOTZTXQRS	QU	_OWXSXQRS	SQ	UOR_OUO_	XR	[QQ_	bZXTNhG	HIJIJ{	MNO	̂UWNXTOWTqS	_OWXSXQRS	QR	aZTTOUS	UO]ZTXR[	TQ	ZOSTNOTXW	ObbOWT	\X]]	dO	bXRZ]	Xb	WQRSXSTORT	\XTN	TNO	XRTORT	Ov̀UOSSO_	XR	TNO	PQRTUZWT	rQWVaORTShG	HIJIJK	MNO	PQRSTUVWTXQR	YZRZ[OU	\X]]	UOWOXjO	ZR_	UOjXO\	UOlVOSTS	bQU	XRbQUaZTXQR	bUQa	TNO	PQRTUZWTQUu	ZR_	bQU\ZU_	OZWN	UOlVOST	bQU	XRbQUaZTXQR	TQ	TNO	̂UWNXTOWTu	\XTN	TNO	PQRSTUVWTXQR	YZRZ[OUqS	UOWQaaOR_ZTXQRh	MNO	̂UWNXTOWT	\X]]	UOjXO\	ZR_	UOS̀QR_	XR	\UXTXR[u	TNUQV[N	TNO	PQRSTUVWTXQR	YZRZ[OUu	TQ	UOlVOSTS	bQU	XRbQUaZTXQR	ZdQVT	TNO	PQRTUZWT	rQWVaORTSh	MNO	PQRSTUVWTXQR	YZRZ[OUqS	UOWQaaOR_ZTXQR	ZR_	TNO	̂UWNXTOWTqS	UOS̀QRSO	TQ	OZWN	UOlVOST	\X]]	dO	aZ_O	XR	\UXTXR[	\XTNXR	ZRm	TXaO	]XaXTS	Z[UOO_	V̀QR	QU	QTNOU\XSO	\XTN	UOZSQRZd]O	̀UQà TROSSh	tb	Z̀ ÙQ̀UXZTOu	TNO	̂UWNXTOWT	\X]]	̀UÒZUO	ZR_	XSSVO	SV̀ ]̀OaORTZ]	rUZ\XR[S	ZR_	c̀OWXbXWZTXQRS	XR	UOS̀QRSO	TQ	TNO	UOlVOSTS	bQU	XRbQUaZTXQRh|}~����	�			������~}|�~�}�G	�IK	�����������G	�IKIK	̂	cVdWQRTUZWTQU	XS	Z	̀OUSQR	QU	ORTXTm	\NQ	NZS	Z	_XUOWT	WQRTUZWT	\XTN	TNO	PQRTUZWTQU	TQ	̀OUbQUa	Z	̀QUTXQR	Qb	TNO	yQUz	ZT	TNO	SXTOh	MNO	TOUa	�cVdWQRTUZWTQU�	XS	UObOUUO_	TQ	TNUQV[NQVT	TNO	PQRTUZWT	rQWVaORTS	ZS	Xb	SXR[V]ZU	XR	RVadOU	ZR_	aOZRS	Z	cVdWQRTUZWTQU	QU	ZR	ZVTNQUX�O_	UÒUOSORTZTXjO	Qb	TNO	cVdWQRTUZWTQUh	MNO	TOUa	�cVdWQRTUZWTQU�	_QOS	RQT	XRW]V_O	cÒZUZTO	PQRTUZWTQUS	QU	TNO	SVdWQRTUZWTQUS	Qb	cÒZUZTO	PQRTUZWTQUShG	�IKIJ	̂	cVd�SVdWQRTUZWTQU	XS	Z	̀OUSQR	QU	ORTXTm	\NQ	NZS	Z	_XUOWT	QU	XR_XUOWT	WQRTUZWT	\XTN	Z	cVdWQRTUZWTQU	TQ	̀OUbQUa	Z	̀QUTXQR	Qb	TNO	yQUz	ZT	TNO	SXTOh	MNO	TOUa	�cVd�SVdWQRTUZWTQU�	XS	UObOUUO_	TQ	TNUQV[NQVT	TNO	PQRTUZWT	rQWVaORTS	ZS	Xb	SXR[V]ZU	XR	RVadOU	ZR_	aOZRS	Z	cVd�SVdWQRTUZWTQU	QU	ZR	ZVTNQUX�O_	UÒUOSORTZTXjO	Qb	TNO	cVd�SVdWQRTUZWTQUhG	�IJ	|����	��	������������	���	�����	���������	���	��������	��	���	����G	�IJIK	�R]OSS	QTNOU\XSO	STZTO_	XR	TNO	PQRTUZWT	rQWVaORTSu	TNO	PQRTUZWTQU	QU	TNO	dX__XR[	UOlVXUOaORTSu	ZS	SQQR	ZS	ÙZWTXWZd]O	ZbTOU	Z\ZU_	Qb	TNO	PQRTUZWTu	SNZ]]	RQTXbm	TNO	PQRSTUVWTXQR	YZRZ[OUu	bQU	UOjXO\	dm	TNO	k\ROUu	PQRSTUVWTXQR	YZRZ[OU	ZR_	̂UWNXTOWTu	Qb	TNO	̀OUSQRS	QU	ORTXTXOS	̀UQ̀QSO_	bQU	OZWN	̀UXRWX̀Z]	̀QUTXQR	Qb	TNO	yQUzu	XRW]V_XR[	TNQSO	\NQ	ZUO	TQ	bVURXSN	aZTOUXZ]S	QU	OlVX̀aORT	bZdUXWZTO_	TQ	Z	S̀OWXZ]	_OSX[R	bQU	OZWN	̀UXRWX̀Z]	̀QUTXQR	Qb	TNO	yQUzh	yXTNXR	n 	_ZmS	Qb	UOWOX̀T	Qb	TNO	XRbQUaZTXQRu	TNO	PQRSTUVWTXQR	YZRZ[OU	aZm	RQTXbm	TNO	PQRTUZWTQU	\NOTNOU	TNO	k\ROUu	TNO	PQRSTUVWTXQR	YZRZ[OU	QU	TNO	̂UWNXTOWT	¡n¢	NZS	UOZSQRZd]O	QdfOWTXQR	TQ	ZRm	SVWN	̀UQ̀QSO_	̀OUSQR	QU	ORTXTm	QUu	¡£¢	UOlVXUOS	Z__XTXQRZ]	TXaO	bQU	UOjXO\h	¤ZX]VUO	Qb	TNO	PQRSTUVWTXQR	YZRZ[OU	TQ	̀UQjX_O	RQTXWO	\XTNXR	TNO	n �_Zm	̀OUXQ_	SNZ]]	WQRSTXTVTO	RQTXWO	Qb	RQ	UOZSQRZd]O	QdfOWTXQRh
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G	HIJIJ	KLM	NOPQRSTQOR	ULSVV	POQ	TOPQRSTQ	WXQL	S	YROYOUMZ	YMRUOP	OR	MPQXQ[	QO	WLO\	QLM	]WPMR̂	NOPUQR_TQXOP	̀SPSaMR	OR	bRTLXQMTQ	LSU	\SZM	RMSUOPScVM	SPZ	QX\MV[	OcdMTQXOPe	KLM	NOPQRSTQOR	ULSVV	POQ	cM	RMf_XRMZ	QO	TOPQRSTQ	WXQL	SP[OPM	QO	WLO\	QLM	NOPQRSTQOR	LSU	\SZM	RMSUOPScVM	OcdMTQXOPeG	HIJIg	hi	QLM	]WPMR̂	NOPUQR_TQXOP	̀SPSaMR	OR	bRTLXQMTQ	LSU	RMSUOPScVM	OcdMTQXOP	QO	S	YMRUOP	OR	MPQXQ[	YROYOUMZ	c[	QLM	NOPQRSTQOR̂	QLM	NOPQRSTQOR	ULSVV	YROYOUM	SPOQLMR	QO	WLO\	QLM	]WPMR̂	NOPUQR_TQXOP	̀SPSaMR	OR	bRTLXQMTQ	LSU	PO	RMSUOPScVM	OcdMTQXOPe	hi	QLM	YROYOUMZ	c_Q	RMdMTQMZ	j_cTOPQRSTQOR	WSU	RMSUOPScV[	TSYScVM	Oi	YMRiOR\XPa	QLM	kORl̂	QLM	NOPQRSTQ	j_\	SPZ	NOPQRSTQ	KX\M	ULSVV	cM	XPTRMSUMZ	OR	ZMTRMSUMZ	c[	QLM	ZXiiMRMPTM̂	Xi	SP[̂	OTTSUXOPMZ	c[	U_TL	TLSPaM̂	SPZ	SP	SYYROYRXSQM	NLSPaM	]RZMR	ULSVV	cM	XUU_MZ	cMiORM	TO\\MPTM\MPQ	Oi	QLM	U_cUQXQ_QM	j_cTOPQRSTQORmU	kORle	nOWMoMR̂	PO	XPTRMSUM	XP	QLM	NOPQRSTQ	j_\	OR	NOPQRSTQ	KX\M	ULSVV	cM	SVVOWMZ	iOR	U_TL	TLSPaM	_PVMUU	QLM	NOPQRSTQOR	LSU	STQMZ	YRO\YQV[	SPZ	RMUYOPUXoMV[	XP	U_c\XQQXPa	PS\MU	SU	RMf_XRMZeG	HIJIp	KLM	NOPQRSTQOR	ULSVV	POQ	U_cUQXQ_QM	S	j_cTOPQRSTQOR̂	YMRUOP̂	OR	MPQXQ[	iOR	OPM	YRMoXO_UV[	UMVMTQMZ	Xi	QLM	]WPMR̂	NOPUQR_TQXOP	̀SPSaMR	OR	bRTLXQMTQ	\SlMU	RMSUOPScVM	OcdMTQXOP	QO	U_TL	U_cUQXQ_QXOPeqrst	sr	uvtwxyxtz{		|zr}tws	~����tz�	�x�w���	s�x�	vtzwt�s��t	�xs�	s�t	���tz�	���tz��	�ssrz�t�	���	�r��sz�wsxr�	~����tz�G	HIJIH	KLM	NOPQRSTQOR	ULSVV	YMRiOR\	SQ	VMSUQ	����tzs	vtzwt�s��t�	YMRTMPQ	Oi	QLM	TOUQ	Oi	QLM	NOPQRSTQ	�POQ	XPTV_ZXPa	QLM	TOUQU	Oi	\SQMRXSVÛ	XPU_RSPTM̂	cOPZÛ	U_c\XQQSVU	SPZ	UX\XVSR	XQM\U�	WXQL	XQU	OWP	M\YVO[MMUeG	HIg	��������������	�������� ¡[	SYYROYRXSQM	WRXQQMP	SaRMM\MPQ̂	QLM	NOPQRSTQOR	ULSVV	RMf_XRM	MSTL	j_cTOPQRSTQOR̂	QO	QLM	M¢QMPQ	Oi	QLM	kORl	QO	cM	YMRiOR\MZ	c[	QLM	j_cTOPQRSTQOR̂	QO	cM	cO_PZ	QO	QLM	NOPQRSTQOR	c[	QMR\U	Oi	QLM	NOPQRSTQ	£OT_\MPQÛ	SPZ	QO	SUU_\M	QOWSRZ	QLM	NOPQRSTQOR	SVV	QLM	OcVXaSQXOPU	SPZ	RMUYOPUXcXVXQXMÛ	XPTV_ZXPa	QLM	RMUYOPUXcXVXQ[	iOR	USiMQ[	Oi	QLM	j_cTOPQRSTQORmU	kORl̂	QLSQ	QLM	NOPQRSTQOR̂	c[	QLMUM	NOPQRSTQ	£OT_\MPQÛ	SUU_\MU	QOWSRZ	QLM	]WPMR̂	NOPUQR_TQXOP	`SPSaMR	SPZ	bRTLXQMTQe	¤STL	U_cTOPQRSTQ	SaRMM\MPQ	ULSVV	YRMUMRoM	SPZ	YROQMTQ	QLM	RXaLQU	Oi	QLM	]WPMR̂	NOPUQR_TQXOP	`SPSaMR	SPZ	bRTLXQMTQ	_PZMR	QLM	NOPQRSTQ	£OT_\MPQU	WXQL	RMUYMTQ	QO	QLM	kORl	QO	cM	YMRiOR\MZ	c[	QLM	j_cTOPQRSTQOR	UO	QLSQ	U_cTOPQRSTQXPa	QLMRMOi	WXVV	POQ	YRMd_ZXTM	U_TL	RXaLQÛ	SPZ	ULSVV	SVVOW	QO	QLM	j_cTOPQRSTQOR̂	_PVMUU	UYMTXiXTSVV[	YROoXZMZ	OQLMRWXUM	XP	QLM	U_cTOPQRSTQ	SaRMM\MPQ̂	QLM	cMPMiXQ	Oi	SVV	RXaLQÛ	RM\MZXMÛ	SPZ	RMZRMUU	SaSXPUQ	QLM	NOPQRSTQOR	QLSQ	QLM	NOPQRSTQOR̂	c[	QLM	NOPQRSTQ	£OT_\MPQÛ	LSU	SaSXPUQ	QLM	]WPMRe	kLMRM	SYYROYRXSQM̂	QLM	NOPQRSTQOR	ULSVV	RMf_XRM	MSTL	j_cTOPQRSTQOR	QO	MPQMR	XPQO	UX\XVSR	SaRMM\MPQU	WXQL	j_c¥U_cTOPQRSTQORUe	KLM	NOPQRSTQOR	ULSVV	\SlM	SoSXVScVM	QO	MSTL	YROYOUMZ	j_cTOPQRSTQOR̂	YRXOR	QO	QLM	M¢MT_QXOP	Oi	QLM	U_cTOPQRSTQ	SaRMM\MPQ̂	TOYXMU	Oi	QLM	NOPQRSTQ	£OT_\MPQU	QO	WLXTL	QLM	j_cTOPQRSTQOR	WXVV	cM	cO_PẐ	SPẐ	_YOP	WRXQQMP	RMf_MUQ	Oi	QLM	j_cTOPQRSTQOR̂	XZMPQXi[	QO	QLM	j_cTOPQRSTQOR	QMR\U	SPZ	TOPZXQXOPU	Oi	QLM	YROYOUMZ	U_cTOPQRSTQ	SaRMM\MPQ	QLSQ	\S[	cM	SQ	oSRXSPTM	WXQL	QLM	NOPQRSTQ	£OT_\MPQUe	j_cTOPQRSTQORU	WXVV	UX\XVSRV[	\SlM	TOYXMU	Oi	SYYVXTScVM	YORQXOPU	Oi	U_TL	ZOT_\MPQU	SoSXVScVM	QO	QLMXR	RMUYMTQXoM	YROYOUMZ	j_c¥U_cTOPQRSTQORUe	G	HIp	¦�����§���	̈  �§�©���	�ª	����������� G	HIpI«	¤STL	U_cTOPQRSTQ	SaRMM\MPQ	iOR	S	YORQXOP	Oi	QLM	kORl	XU	SUUXaPMZ	c[	QLM	NOPQRSTQOR	QO	QLM	]WPMR̂	YROoXZMZ	QLSQI« SUUXaP\MPQ	XU	MiiMTQXoM	OPV[	SiQMR	QMR\XPSQXOP	Oi	QLM	NOPQRSTQ	c[	QLM	]WPMR	iOR	TS_UM	Y_RU_SPQ	QO	jMTQXOP	¬e®	SPZ	OPV[	iOR	QLOUM	U_cTOPQRSTQ	SaRMM\MPQU	QLSQ	QLM	]WPMR	STTMYQU	c[	POQXi[XPa	QLM	j_cTOPQRSTQOR	SPZ	NOPQRSTQOR̄	SPZIJ SUUXaP\MPQ	XU	U_cdMTQ	QO	QLM	YRXOR	RXaLQU	Oi	QLM	U_RMQ[̂	Xi	SP[̂	OcVXaSQMZ	_PZMR	cOPZ	RMVSQXPa	QO	QLM	NOPQRSTQekLMP	QLM	]WPMR	STTMYQU	QLM	SUUXaP\MPQ	Oi	S	U_cTOPQRSTQ	SaRMM\MPQ̂	QLM	]WPMR	SUU_\MU	QLM	NOPQRSTQORmU	RXaLQU	SPZ	OcVXaSQXOPU	_PZMR	QLM	U_cTOPQRSTQeG	HIpIJ	°YOP	U_TL	SUUXaP\MPQ̂	Xi	QLM	kORl	LSU	cMMP	U_UYMPZMZ	iOR	\ORM	QLSP	±²	ZS[Û	QLM	j_cTOPQRSTQORmU	TO\YMPUSQXOP	ULSVV	cM	Mf_XQScV[	SZd_UQMZ	iOR	XPTRMSUMU	XP	TOUQ	RMU_VQXPa	iRO\	QLM	U_UYMPUXOPeG	HIpIg	°YOP	SUUXaP\MPQ	QO	QLM	]WPMR	_PZMR	QLXU	jMTQXOP	³ê	QLM	]WPMR	\S[	i_RQLMR	SUUXaP	QLM	U_cTOPQRSTQ	QO	S	U_TTMUUOR	NOPQRSTQOR	OR	OQLMR	MPQXQ[e	hi	QLM	]WPMR	SUUXaPU	QLM	U_cTOPQRSTQ	QO	S	U_TTMUUOR	NOPQRSTQOR	OR	OQLMR	MPQXQ[̂	QLM	]WPMR	ULSVV	PMoMRQLMVMUU	RM\SXP	VMaSVV[	RMUYOPUXcVM	iOR	SVV	Oi	QLM	U_TTMUUOR	NOPQRSTQORmU	OcVXaSQXOPU	_PZMR	QLM	U_cTOPQRSTQe	
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GHIJKLM	N			KOPQIHRKIJOP	ST	OUPMH	OH	ST	QMVGHGIM	KOPIHGKIOHQW	NXY	OZ[\]̂_	H̀abc	cd	V\]ed]f	Kd[_c]ghc̀d[	Z̀cb	OZ[	id]h\_	j[k	cd	GZj]k	Ocb\]	Kd[c]jhc_W	NXYXY	lmn	onpq	rsntupuon	vwxopuyowpz{|r	{mu}}	qnux	womnp	ywxopuyowp{	pnou~xn�	��	omn	��xnp	�x�np	{ntupuon	u�pnnqnxo{�	lmn	��xnp	pn{np�n{	omn	p~�mo	ow	tnp�wpq	ywx{op�yo~wx	wp	wtnpuo~wx{	pn}uon�	ow	omn	�pw�nyo	�~om	omn	��xnp�{	w�x	�wpyn{�	ux�	�~om	sntupuon	vwxopuyowp{	pnou~xn�	�x�np	vwx�~o~wx{	w�	omn	vwxopuyo	{��{ouxo~u}}�	{~q~}up	ow	omw{n	w�	om~{	vwxopuyo�	~xy}��~x�	omw{n	tpw�~{~wx{	w�	omn	vwx�~o~wx{	w�	omn	vwxopuyo	pn}uon�	ow	~x{�puxyn	ux�	�u~�np	w�	{��pw�uo~wx�	��	omn	vwxopuyowp	y}u~q{	omuo	�n}u�	wp	u��~o~wxu}	yw{o	~{	~x�w}�n�	�nyu�{n	w�	{�ym	uyo~wx	��	omn	��xnp�	omn	vwxopuyowp	{mu}}	qu�n	{�ym	v}u~q	u{	tpw�~�n�	~x	�po~y}n	���W	NXYX�	�mnx	{ntupuon	ywxopuyo{	upn	u�up�n�	�wp	�~��npnxo	twpo~wx{	w�	omn	�pw�nyo	wp	womnp	ywx{op�yo~wx	wp	wtnpuo~wx{	wx	omn	{~on�	omn	onpq	rvwxopuyowpr	~x	omn	vwxopuyo	�wy�qnxo{	~x	nuym	yu{n	{mu}}	qnux	omn	vwxopuyowp	�mw	n�ny�on{	nuym	{ntupuon	��xnp�vwxopuyowp	��pnnqnxo�W	NXYX�	lmn	��xnp	{mu}}	tpw�~�n	�wp	ywwp�~xuo~wx	w�	omn	uyo~�~o~n{	w�	omn	��xnp�{	w�x	�wpyn{	ux�	w�	nuym	sntupuon	vwxopuyowp	�~om	omn	�wp�	w�	omn	vwxopuyowp�	�mw	{mu}}	ywwtnpuon	�~om	omnq�	lmn	vwxopuyowp	{mu}}	tupo~y~tuon	�~om	ux�	sntupuon	vwxopuyowp{	ux�	omn	��xnp	~x	pn�~n�~x�	omn~p	ywx{op�yo~wx	{ymn��}n{�	lmn	vwxopuyowp	{mu}}	qu�n	ux�	pn�~{~wx{	ow	~o{	ywx{op�yo~wx	{ymn��}n	�nnqn�	xnyn{{up�	u�onp	u	�w~xo	pn�~n�	ux�	q�o�u}	u�pnnqnxo�	lmn	ywx{op�yo~wx	{ymn��}n{	{mu}}	omnx	ywx{o~o�on	omn	{ymn��}n{	ow	�n	�{n�	��	omn	vwxopuyowp�	sntupuon	vwxopuyowp{�	ux�	omn	��xnp	�xo~}	{��{n��nxo}�	pn�~{n��W	NXYX�	�x}n{{	womnp�~{n	tpw�~�n�	~x	omn	vwxopuyo	�wy�qnxo{�	�mnx	omn	��xnp	tnp�wpq{	ywx{op�yo~wx	wp	wtnpuo~wx{	pn}uon�	ow	omn	�pw�nyo	�~om	omn	��xnp�{	w�x	�wpyn{	wp	�~om	sntupuon	vwxopuyowp{�	omn	��xnp	wp	~o{	sntupuon	vwxopuyowp{	{mu}}	mu�n	omn	{uqn	w�}~�uo~wx{	ux�	p~�mo{	omuo	omn	vwxopuyowp	mu{	�x�np	omn	vwx�~o~wx{	w�	omn	vwxopuyo�	~xy}��~x��	�~omw�o	n�y}��~x�	womnp{�	omw{n	{ouon�	~x	�po~y}n	��	om~{	�po~y}n	��	ux�	�po~y}n{	���	���	ux�	���W	NX�	�gcgj 	H\_¡d[_̀¢̀ ̀c£W	NX�XY	lmn	vwxopuyowp	{mu}}	u��wp�	omn	��xnp�{	w�x	�wpyn{�	sntupuon	vwxopuyowp{�	vwx{op�yo~wx	¤uxu�np	ux�	womnp	vwxopuyowp{	pnu{wxu�}n	wttwpo�x~o�	�wp	~xopw��yo~wx	ux�	{owpu�n	w�	omn~p	quonp~u}{	ux�	n��~tqnxo	ux�	tnp�wpquxyn	w�	omn~p	uyo~�~o~n{�	ux�	{mu}}	ywxxnyo	ux�	ywwp�~xuon	omn	vwxopuyowp�{	ywx{op�yo~wx	ux�	wtnpuo~wx{	�~om	omn~p{	u{	pn��~pn�	��	omn	vwxopuyo	�wy�qnxo{�W	NX�X�	��	tupo	w�	omn	vwxopuyowp�{	�wp�	�ntnx�{	�wp	tpwtnp	n�ny�o~wx	wp	pn{�}o{	�twx	ywx{op�yo~wx	wp	wtnpuo~wx{	��	omn	��xnp�{	w�x	�wpyn{�	sntupuon	vwxopuyowp{	wp	womnp	vwxopuyowp{�	omn	vwxopuyowp	{mu}}�	tp~wp	ow	tpwynn�~x�	�~om	omuo	twpo~wx	w�	omn	�wp��	tpwqto}�	xwo~��	omn	vwx{op�yo~wx	¤uxu�np	ux�	�pym~onyo	w�	uttupnxo	�~{ypntuxy~n{	wp	�n�nyo{	~x	omn	ywx{op�yo~wx	wp	wtnpuo~wx{	��	omn	��xnp	wp	sntupuon	vwxopuyowp	wp	womnp	vwxopuyowp{	omuo	�w�}�	pnx�np	~o	�x{�~ou�}n	�wp	tpwtnp	n�ny�o~wx	ux�	pn{�}o{	w�	omn	vwxopuyowp�{	�wp��	¥u~}�pn	w�	omn	vwxopuyowp	ow	xwo~��	omn	vwx{op�yo~wx	¤uxu�np	ux�	omn	�pym~onyo	w�	uttupnxo	�~{ypntuxy~n{	wp	�n�nyo{	tp~wp	ow	tpwynn�~x�	�~om	omn	�wp�	{mu}}	ywx{o~o�on	ux	uy�xw�}n��qnxo	omuo	omn	��xnp�{	wp	sntupuon	vwxopuyowp�{	wp	womnp	vwxopuyowp{�	ywqt}non�	wp	tupo~u}}�	ywqt}non�	ywx{op�yo~wx	~{	�~o	ux�	tpwtnp	ow	pnyn~�n	omn	vwxopuyowp�{	�wp��	lmn	vwxopuyowp	{mu}}	xwo	�n	pn{twx{~�}n	�wp	�~{ypntuxy~n{	wp	�n�nyo{	~x	omn	ywx{op�yo~wx	wp	wtnpuo~wx{	��	omn	��xnp	wp	sntupuon	vwxopuyowp{	wp	womnp	vwxopuyowp{	omuo	upn	xwo	uttupnxo�W	NX�X�	lmn	vwxopuyowp	{mu}}	pn~q��p{n	omn	��xnp	�wp	yw{o{	omn	��xnp	~xy�p{�	~xy}��~x�	yw{o{	omuo	upn	tu�u�}n	ow	u	sntupuon	vwxopuyowp{	wp	ow	womnp	vwxopuyowp{�	�nyu�{n	w�	omn	vwxopuyowp�{	�n}u�{�	~qtpwtnp}�	o~qn�	uyo~�~o~n{	wp	�n�nyo~�n	ywx{op�yo~wx�	lmn	��xnp	{mu}}	�n	pn{twx{~�}n	ow	omn	vwxopuyowp	�wp	yw{o{	omn	vwxopuyowp	~xy�p{	�nyu�{n	w�	�n}u�{�	~qtpwtnp}�	o~qn�	uyo~�~o~n{�	�uqu�n	ow	omn	�wp�	wp	�n�nyo~�n	ywx{op�yo~wx	��	omn	��xnp�{	w�x	�wpyn{�	sntupuon	vwxopuyowp{�	wp	womnp	vwxopuyowp{�W	NX�X�	lmn	vwxopuyowp	{mu}}	tpwqto}�	pnqn��	�uqu�n	omuo	omn	vwxopuyowp	�pwx���}}�	yu�{n{	ow	ywqt}non�	wp	tupo~u}}�	ywqt}non�	ywx{op�yo~wx�	wp	ow	tpwtnpo�	w�	omn	��xnp�	sntupuon	vwxopuyowp{�	wp	womnp	vwxopuyowp{	u{	tpw�~�n�	~x	snyo~wx	�������W	NX�X¦	lmn	��xnp�	sntupuon	vwxopuyowp{�	ux�	womnp	vwxopuyowp{	{mu}}	mu�n	omn	{uqn	pn{twx{~�~}~o~n{	�wp	y�oo~x�	ux�	tuoym~x�	u{	upn	�n{yp~�n�	�wp	omn	vwxopuyowp	~x	snyo~wx	���§�W	NX�	OZ[\]̂_	H̀abc	cd	K \j[	R¡
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GH	I	JKLMNOP	IQKLPL	IRSTU	OVP	WSTOQIXOSQY	ZPMIQIOP	WSTOQIXOSQLY	SOVPQ	WSTOQIXOSQLY	ITJ	OVP	[\TPQ	IL	OS	OVP	QPLMSTLK]K̂KO_	NTJPQ	OVPKQ	QPLMPXOK̀P	XSTOQIXOL	HSQ	RIKTOIKTKTU	OVP	MQPRKLPL	ITJ	LNQQSNTJKTU	IQPI	HQPP	HQSR	\ILOP	RIOPQKÎL	ITJ	QN]]KLVY	OVP	[\TPQ	RI_	X̂PIT	NM	ITJ	OVP	WSTLOQNXOKST	aITIUPQY	\KOV	TSOKXP	OS	OVP	bQXVKOPXOY	\K̂̂	Î̂SXIOP	OVP	XSLO	IRSTU	OVSLP	QPLMSTLK]̂Pcdefghij	k			hldmnjo	gm	flj	pqers	ktu	nvwvxyzs	ktutu	WVITUPL	KT	OVP	{SQ|	RI_	]P	IXXSRM̂KLVPJ	IHOPQ	P}PXNOKST	SH	OVP	WSTOQIXOY	ITJ	\KOVSNO	KT̀ÎKJIOKTU	OVP	WSTOQIXOY	]_	WVITUP	[QJPQY	WSTLOQNXOKST	WVITUP	~KQPXOK̀P	SQ	SQJPQ	HSQ	I	RKTSQ	XVITUP	KT	OVP	{SQ|Y	LN]�PXO	OS	OVP	K̂RKOIOKSTL	LOIOPJ	KT	OVKL	bQOKX̂P	�	ITJ	P̂LP\VPQP	KT	OVP	WSTOQIXO	~SXNRPTOLcs	ktut�	b	WVITUP	[QJPQ	LVÎ̂	]P	]ILPJ	NMST	IUQPPRPTO	IRSTU	OVP	[\TPQY	WSTLOQNXOKST	aITIUPQY	bQXVKOPXO	ITJ	WSTOQIXOSQc	b	WSTLOQNXOKST	WVITUP	~KQPXOK̀P	QP�NKQPL	IUQPPRPTO	]_	OVP	[\TPQY	WSTLOQNXOKST	aITIUPQ	ITJ	bQXVKOPXO	ITJ	RI_	SQ	RI_	TSO	]P	IUQPPJ	OS	]_	OVP	WSTOQIXOSQc	bT	SQJPQ	HSQ	I	RKTSQ	XVITUP	KT	OVP	{SQ|	RI_	]P	KLLNPJ	]_	OVP	bQXVKOPXO	ÎSTPcs	ktut�	WVITUPL	KT	OVP	{SQ|	LVÎ̂	]P	MPQHSQRPJ	NTJPQ	IMM̂KXI]̂P	MQS̀KLKSTL	SH	OVP	WSTOQIXO	~SXNRPTOLc	�VP	WSTOQIXOSQ	LVÎ̂	MQSXPPJ	MQSRMÔ_	\KOV	XVITUPL	KT	OVP	{SQ|Y	NT̂PLL	SOVPQ\KLP	MQS̀KJPJ	KT	OVP	WVITUP	[QJPQY	WSTLOQNXOKST	WVITUP	~KQPXOK̀PY	SQ	SQJPQ	HSQ	I	RKTSQ	XVITUP	KT	OVP	{SQ|cs	ktut�	�VP	XSR]KTPJ	S̀PQVPIJ	ITJ	MQSHKO	�HSQ	WSTOQIXOSQY	LN]XSTOQIXOSQLY	LNMM̂KPQLY	ITJ	XSTOQIXOSQL	SH	I	̂S\PQ�OKPQ�	KTX̂NJPJ	KT	OVP	OSOÎ	XSLO	OS	OVP	[\TPQ	HSQ	I	XVITUP	KT	OVP	{SQ|	LVÎ̂	]P	IL	HŜ̂S\L���	 aI}KRNR	XSR]KTPJ	S̀PQVPIJ	ITJ	MQSHKOY	�������	�������	MPQXPTO	SH	OVP	XSLOc��	 WSLO	OS	\VKXV	S̀PQVPIJ	ITJ	MQSHKO	KL	OS	]P	IMM̂KPJ	LVÎ̂	]P	JPOPQRKTPJ	KT	IXXSQJITXP	\KOV	ZPXOKST	�c�c�c��	 �S	HIXK̂KOIOP	XVPX|KTU	SH	�NSOIOKSTL	HSQ	P}OQIL	SQ	XQPJKOLY	Î̂	MQSMSLÎL	LVÎ̂	]P	IXXSRMITKPJ	]_	I	XSRM̂POP	KOPRK�IOKST	SH	XSLOL	KTX̂NJKTU	̂I]SQY	RIOPQKÎLY	QPTOÎ	XSLOLY	ITJ	ZN]XSTOQIXOLc		ZN]XSTOQIXOL	LVÎ̂	]P	KOPRK�PJ	ÎLScs	kt�	h�yw�v	qx�vx�b	WVITUP	[QJPQ	KL	I	\QKOOPT	KTLOQNRPTO	MQPMIQPJ	]_	OVP	bQXVKOPXO	ITJ	LKUTPJ	]_	OVP	[\TPQY	WSTLOQNXOKST	aITIUPQY	bQXVKOPXOY	ITJ	WSTOQIXOSQY	LOIOKTU	OVPKQ	IUQPPRPTO	NMST	Î̂	SH	OVP	HŜ̂S\KTU�tu �VP	XVITUP	KT	OVP	{SQ| t� �VP	IRSNTO	SH	OVP	IJ�NLORPTOY	KH	IT_Y	KT	OVP	WSTOQIXO	ZNR 	ITJt� �VP	P}OPTO	SH	OVP	IJ�NLORPTOY	KH	IT_Y	KT	OVP	WSTOQIXO	�KRPcs	kt�	h¡w�¢x£¤¢¥¡w	h�yw�v	¦¥xv¤¢¥§v�s	kt�tu	b	WSTLOQNXOKST	WVITUP	~KQPXOK̀P	KL	I	\QKOOPT	SQJPQ	MQPMIQPJ	]_	OVP	bQXVKOPXO	ITJ	LKUTPJ	]_	OVP	[\TPQY	WSTLOQNXOKST	aITIUPQ	ITJ	bQXVKOPXOY	JKQPXOKTU	I	XVITUP	KT	OVP	{SQ|	MQKSQ	OS	IUQPPRPTO	ST	IJ�NLORPTOY	KH	IT_Y	KT	OVP	WSTOQIXO	ZNR	SQ	WSTOQIXO	�KRPY	SQ	]SOVc	�VP	[\TPQ	RI_	]_	WSTLOQNXOKST	WVITUP	~KQPXOK̀PY	\KOVSNO	KT̀ÎKJIOKTU	OVP	WSTOQIXOY	SQJPQ	XVITUPL	KT	OVP	{SQ|	\KOVKT	OVP	UPTPQÎ	LXSMP	SH	OVP	WSTOQIXO	XSTLKLOKTU	SH	IJJKOKSTLY	JP̂POKSTLY	SQ	SOVPQ	QP̀KLKSTLY	OVP	WSTOQIXO	ZNR	ITJ	WSTOQIXO	�KRP	]PKTU	IJ�NLOPJ	IXXSQJKTÛ_cs	kt�t�	b	WSTLOQNXOKST	WVITUP	~KQPXOK̀P	LVÎ̂	]P	NLPJ	KT	OVP	I]LPTXP	SH	OSOÎ	IUQPPRPTO	ST	OVP	OPQRL	SH	I	WVITUP	[QJPQcs	kt�t�	GH	OVP	WSTLOQNXOKST	WVITUP	~KQPXOK̀P	MQS̀KJPL	HSQ	IT	IJ�NLORPTO	OS	OVP	WSTOQIXO	ZNRY	OVP	IJ�NLORPTO	LVÎ̂	]P	]ILPJ	ST	STP	SH	OVP	HŜ̂S\KTU	RPOVSJL�tu aNONÎ	IXXPMOITXP	SH	I	̂NRM	LNR	MQSMPQ̂_	KOPRK�PJ	ITJ	LNMMSQOPJ	]_	LNHHKXKPTO	LN]LOITOKIOKTU	JIOI	OS	MPQRKO	P̀ÎNIOKST t� T̈KO	MQKXPL	LOIOPJ	KT	OVP	WSTOQIXO	~SXNRPTOL	SQ	LN]LP�NPTÔ_	IUQPPJ	NMST t� WSLO	OS	]P	JPOPQRKTPJ	KT	I	RITTPQ	IUQPPJ	NMST	]_	OVP	MIQOKPL	ITJ	I	RNONÎ̂_	IXXPMOI]̂P	HK}PJ	SQ	MPQXPTOIUP	HPP 	SQt� bL	MQS̀KJPJ	KT	ZPXOKST	�c�c�cs	kt�t�	GH	©ª«¬«¬«®̄°	±²³²́²±µ
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GHIJ	KLIMNO	PLN	OJPJNQ	IH	JRN	STHJLPMJ	UTMGVNHJO	TL	OGWONXGNHJYZ	P[LNNQ	GKTH\	PHQ	I]	XGPHJIJINO	TLI[IHPYYZ	MTHJNVKYPJNQ	PLN	VPJNLIPYYZ	MRPH[NQ	IH	P	KLTKTONQ	SRPH[N	̂LQNL	TL	STHOJLGMJITH	SRPH[N	UILNMJI_N	OT	JRPJ	PKKYIMPJITH	T]	OGMR	GHIJ	KLIMNO	JT	XGPHJIJINO	T]	̀TLa	KLTKTONQ	bIYY	MPGON	OGWOJPHJIPY	IHNXGIJZ	JT	JRN	̂bHNL	TL	STHJLPMJTL\	JRN	PKKYIMPWYN	GHIJ	KLIMNO	ORPYY	WN	NXGIJPWYZ	PQcGOJNQde	fghgi	j]	JRN	STHJLPMJTL	QTNO	HTJ	LNOKTHQ	KLTVKJYZ	TL	QIOP[LNNO	bIJR	JRN	VNJRTQ	]TL	PQcGOJVNHJ	IH	JRN	STHJLPMJ	kGV\	JRN	STHOJLGMJITH	lPHP[NL	ORPYY	QNJNLVIHN	JRN	PQcGOJVNHJ	TH	JRN	WPOIO	T]	LNPOTHPWYN	NmKNHQIJGLNO	PHQ	OP_IH[O	T]	JRTON	KNL]TLVIH[	JRN	̀TLa	PJJLIWGJPWYN	JT	JRN	MRPH[N\	IHMYGQIH[\	IH	MPON	T]	PH	IHMLNPON	IH	JRN	STHJLPMJ	kGV\	PH	PVTGHJ	]TL	T_NLRNPQ	PHQ	KLT]IJ	PO	ONJ	]TLJR	IH	JRN	n[LNNVNHJ\	TL	I]	HT	OGMR	PVTGHJ	IO	ONJ	]TLJR	IH	JRN	n[LNNVNHJ\	P	LNPOTHPWYN	PVTGHJd	jH	OGMR	MPON\	PHQ	PYOT	GHQNL	kNMJITH	odpdpdp\	JRN	STHJLPMJTL	ORPYY	aNNK	PHQ	KLNONHJ\	IH	OGMR	]TLV	PO	JRN	STHOJLGMJITH	lPHP[NL	VPZ	KLNOMLIWN\	PH	IJNVIqNQ	PMMTGHJIH[	JT[NJRNL	bIJR	PKKLTKLIPJN	OGKKTLJIH[	QPJPd	rHYNOO	TJRNLbION	KLT_IQNQ	IH	JRN	STHJLPMJ	UTMGVNHJO\	MTOJO	]TL	JRN	KGLKTONO	T]	JRIO	kNMJITH	odpds	ORPYY	WN	YIVIJNQ	JT	JRN	]TYYTbIH[tgu STOJO	T]	YPWTL\	IHMYGQIH[	PKKYIMPWYN	KPZLTYY	JPmNO\	]LIH[N	WNHN]IJO	LNXGILNQ	WZ	P[LNNVNHJ	TL	MGOJTV\	bTLaNLOv	MTVKNHOPJITH	IHOGLPHMN\	PHQ	TJRNL	NVKYTZNN	MTOJO	PKKLT_NQ	WZ	JRN	STHOJLGMJITH	lPHP[NL	PHQ	nLMRIJNMJwgx STOJO	T]	VPJNLIPYO\	OGKKYINO\	PHQ	NXGIKVNHJ\	IHMYGQIH[	MTOJ	T]	JLPHOKTLJPJITH\	bRNJRNL	IHMTLKTLPJNQ	TL	MTHOGVNQwgh yNHJPY	MTOJO	T]	VPMRIHNLZ	PHQ	NXGIKVNHJ\	NmMYGOI_N	T]	RPHQ	JTTYO\	bRNJRNL	LNHJNQ	]LTV	JRN	STHJLPMJTL	TL	TJRNLOwz{ _̂NLRNPQ	PHQ	KLT]IJ	VPLa|GK	ORPYY	IHMYGQN\	WGJ	HTJ	WN	YIVIJNQ	JT\	JRN	]TYYTbIH[tz} RTVN	T]]IMN	NmKNHONwz~ ]INYQ	T]]IMN	NmKNHONwz� OGKNL_IOITHwz{ KLTcNMJ	VPHP[NVNHJ	�	NOJIVPJITHw	PHQz� OVPYY	JTTYO	�	NXGIKVNHJd		e	fghg�	j]	JRN	STHJLPMJTL	QIOP[LNNO	bIJR	JRN	PQcGOJVNHJ	IH	JRN	STHJLPMJ	�IVN\	JRN	STHJLPMJTL	VPZ	VPaN	P	SYPIV	IH	PMMTLQPHMN	bIJR	PKKYIMPWYN	KLT_IOITHO	T]	nLJIMYN	��de	fghgf	rKTH	LNMNIKJ	T]	P	STHOJLGMJITH	SRPH[N	UILNMJI_N\	JRN	STHJLPMJTL	ORPYY	KLTVKJYZ	KLTMNNQ	bIJR	JRN	MRPH[N	IH	JRN	`TLa	IH_TY_NQ	PHQ	PQ_ION	JRN	STHOJLGMJITH	lPHP[NL	T]	JRN	STHJLPMJTLvO	P[LNNVNHJ	TL	QIOP[LNNVNHJ	bIJR	JRN	VNJRTQ\	I]	PHZ\	KLT_IQNQ	IH	JRN	STHOJLGMJITH	SRPH[N	UILNMJI_N	]TL	QNJNLVIHIH[	JRN	KLTKTONQ	PQcGOJVNHJ	IH	JRN	STHJLPMJ	kGV	TL	STHJLPMJ	�IVNde	fghg�	n	STHOJLGMJITH	SRPH[N	UILNMJI_N	OI[HNQ	WZ	JRN	STHJLPMJTL	IHQIMPJNO	JRN	STHJLPMJTLvO	P[LNNVNHJ	JRNLNbIJR\	IHMYGQIH[	PQcGOJVNHJ	IH	STHJLPMJ	kGV	PHQ	STHJLPMJ	�IVN	TL	JRN	VNJRTQ	]TL	QNJNLVIHIH[	JRNVd	kGMR	P[LNNVNHJ	ORPYY	WN	N]]NMJI_N	IVVNQIPJNYZ	PHQ	ORPYY	WN	LNMTLQNQ	PO	P	SRPH[N	̂LQNLde	fghg�	�RN	PVTGHJ	T]	MLNQIJ	JT	WN	PYYTbNQ	WZ	JRN	STHJLPMJTL	JT	JRN	̂bHNL	]TL	P	QNYNJITH	TL	MRPH[N	JRPJ	LNOGYJO	IH	P	HNJ	QNMLNPON	IH	JRN	STHJLPMJ	kGV	ORPYY	WN	PMJGPY	HNJ	MTOJ	PO	MTH]ILVNQ	WZ	JRN	STHOJLGMJITH	lPHP[NL	PHQ	nLMRIJNMJd	̀RNH	WTJR	PQQIJITHO	PHQ	MLNQIJO	MT_NLIH[	LNYPJNQ	̀TLa	TL	OGWOJIJGJITHO	PLN	IH_TY_NQ	IH	P	MRPH[N\	JRN	PYYTbPHMN	]TL	T_NLRNPQ	PHQ	KLT]IJ	ORPYY	WN	]I[GLNQ	TH	JRN	WPOIO	T]	HNJ	IHMLNPON\	I]	PHZ\	bIJR	LNOKNMJ	JT	JRPJ	MRPH[Nde	fghgu�	�NHQIH[	]IHPY	QNJNLVIHPJITH	T]	JRN	JTJPY	MTOJ	T]	P	STHOJLGMJITH	SRPH[N	UILNMJI_N	JT	JRN	̂bHNL\	JRN	STHJLPMJTL	VPZ	LNXGNOJ	KPZVNHJ	]TL	̀TLa	MTVKYNJNQ	GHQNL	JRN	STHOJLGMJITH	SRPH[N	UILNMJI_N	IH	nKKYIMPJITHO	]TL	�PZVNHJd	�RN	STHOJLGMJITH	lPHP[NL	PHQ	nLMRIJNMJ	bIYY	VPaN	PH	IHJNLIV	QNJNLVIHPJITH	]TL	KGLKTONO	T]	VTHJRYZ	MNLJI]IMPJITH	]TL	KPZVNHJ	]TL	JRTON	MTOJO	PHQ	MNLJI]Z	]TL	KPZVNHJ	JRN	PVTGHJ	JRPJ	JRN	STHOJLGMJITH	lPHP[NL	PHQ	nLMRIJNMJ	QNJNLVIHN	JT	WN	LNPOTHPWYZ	cGOJI]INQd	�RN	IHJNLIV	QNJNLVIHPJITH	T]	MTOJ	ORPYY	PQcGOJ	JRN	STHJLPMJ	kGV	TH	JRN	OPVN	WPOIO	PO	P	SRPH[N	L̂QNL\	OGWcNMJ	JT	JRN	LI[RJ	T]	NIJRNL	KPLJZ	JT	QIOP[LNN	PHQ	POONLJ	P	SYPIV	IH	PMMTLQPHMN	bIJR	nLJIMYN	��de	fghguu	̀RNH	JRN	̂bHNL	PHQ	STHJLPMJTL	P[LNN	bIJR	P	QNJNLVIHPJITH	VPQN	WZ	JRN	STHOJLGMJITH	lPHP[NL	PHQ	nLMRIJNMJ	MTHMNLHIH[	JRN	PQcGOJVNHJO	IH	JRN	STHJLPMJ	kGV	PHQ	STHJLPMJ	�IVN\	TL	TJRNLbION	LNPMR	P[LNNVNHJ	GKTH	JRN	PQcGOJVNHJO\	OGMR	P[LNNVNHJ	ORPYY	WN	N]]NMJI_N	IVVNQIPJNYZ	PHQ	JRN	STHOJLGMJITH	lPHP[NL	ORPYY	KLNKPLN	P	SRPH[N	L̂QNLd	SRPH[N	̂LQNLO	VPZ	WN	IOOGNQ	]TL	PYY	TL	PHZ	KPLJ	T]	P	STHOJLGMJITH	SRPH[N	UILNMJI_Nd
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F	GHI	JKLMN	OPQLRST	KL	UPS	VMNWXYZ	[\]Ŷ_Z]_	̀ab	c\dZ\	̀ êc\	]YaefZg	̂e	_YZ	hc\i	_Ya_	a\Z	]ceĝg_Ze_	ĵ_Y	_YZ	̂e_Ze_	ck	_YZ	lce_\a]_	mc]ǹ Ze_g	aed	dc	ec_	̂eocpoZ	ae	adqng_̀Ze_	̂e	_YZ	lce_\a]_	rǹ 	c\	ae	Zs_Zeĝce	ck	_YZ	lce_\a]_	X̂ Z̀t	XYZ	[\]Ŷ_Z]_ug	c\dZ\	kc\	`̂ec\	]YaefZg	gYapp	vZ	̂e	j\̂_̂eft	wk	_YZ	lce_\a]_c\	vZp̂ZoZg	_Ya_	_YZ	x\cxcgZd	̀ êc\	]YaefZ	̂e	_YZ	hc\i	ĵpp	akkZ]_	_YZ	lce_\a]_	rǹ 	c\	lce_\a]_	X̂ Z̀y	_YZ	lce_\a]_c\	gYapp	ec_̂kb	_YZ	lceg_\n]_̂ce	zaeafZ\	aed	gYapp	ec_	x\c]ZZd	_c	^̀xpZ̀Ze_	_YZ	]YaefZ	̂e	_YZ	hc\it	wk	_YZ	lce_\a]_c\	xZ\kc\̀g	_YZ	hc\i	gZ_	kc\_Y	̂e	_YZ	[\]Ŷ_Z]_ug	c\dZ\	kc\	a	̀ êc\	]YaefZ	ĵ_Ycn_	x\̂c\	ec_̂]Z	_c	_YZ	lceg_\n]_̂ce	zaeafZ\	_Ya_	gn]Y	]YaefZ	ĵpp	akkZ]_	_YZ	lce_\a]_	rǹ 	c\	lce_\a]_	X̂ Z̀y	_YZ	lce_\a]_c\	jâoZg	aeb	adqng_̀Ze_	_c	_YZ	lce_\a]_	rǹ 	c\	Zs_Zeĝce	ck	_YZ	lce_\a]_	X̂ Z̀t{|}~O��	�			}~J�F	�H�	�S�KLKUKMLTF	�H�H�	�epZgg	c_YZ\ĵgZ	x\côdZdy	lce_\a]_	X̂ Z̀	̂g	_YZ	xZ\̂cd	ck	_̂̀ Zy	̂e]pnd̂ef	an_Yc\̂�Zd	adqng_̀Ze_gy	appc__Zd	̂e	_YZ	lce_\a]_	mc]ǹ Ze_g	kc\	rnvg_ae_̂ap	lc̀ xpZ_̂ce	ck	_YZ	hc\itF	�H�H�	XYZ	da_Z	ck	]c̀ Z̀e]Z̀Ze_	ck	_YZ	hc\i	̂g	_YZ	da_Z	Zg_avp̂gYZd	̂e	_YZ	[f\ZZ̀Ze_tF	�H�H�	XYZ	da_Z	ck	rnvg_ae_̂ap	lc̀ xpZ_̂ce	̂g	_YZ	da_Z	]Z\_̂k̂Zd	vb	_YZ	[\]Ŷ_Z]_	̂e	a]]c\dae]Z	ĵ_Y	rZ]_̂ce	�t�tF	�H�HI	XYZ	_Z\̀	�dab�	ag	ngZd	̂e	_YZ	lce_\a]_	mc]ǹ Ze_g	gYapp	̀Zae	]apZeda\	dab	nepZgg	c_YZ\ĵgZ	gxZ]̂k̂]appb	dZk̂eZdtF	�H�	�NMRNSTT	QL�	OM���SUKMLF	�H�H�	X̂ Z̀	p̂̀ _̂g	g_a_Zd	̂e	_YZ	lce_\a]_	mc]ǹ Ze_g	a\Z	ck	_YZ	ZggZe]Z	ck	_YZ	lce_\a]_t	�b	ZsZ]n_̂ef	_YZ	[f\ZZ̀Ze_y	_YZ	lce_\a]_c\	]cek̂\̀g	_Ya_	_YZ	lce_\a]_	X̂ Z̀	̂g	a	\ZagceavpZ	xZ\̂cd	kc\	xZ\kc\̀ êf	_YZ	hc\itF	�H�H�	XYZ	lce_\a]_c\	gYapp	ec_	iecĵefpby	Zs]Zx_	vb	af\ZZ̀Ze_	c\	̂eg_\n]_̂ce	ck	_YZ	�jeZ\	̂e	j\̂_̂efy	]c̀ Z̀e]Z	_YZ	hc\i	x\̂c\	_c	_YZ	ZkkZ]_̂oZ	da_Z	ck	̂egn\ae]Z	\Z�n̂\Zd	_c	vZ	kn\êgYZd	vb	_YZ	lce_\a]_c\	aed	�jeZ\t	XYZ	da_Z	ck	]c̀ Z̀e]Z̀Ze_	ck	_YZ	hc\i	gYapp	ec_	vZ	]YaefZd	vb	_YZ	ZkkZ]_̂oZ	da_Z	ck	gn]Y	̂egn\ae]ZtF	�H�H�	XYZ	lce_\a]_c\	gYapp	x\c]ZZd	ZsxZd̂_̂cngpb	ĵ_Y	adZ�na_Z	kc\]Zg	aed	gYapp	a]ŶZoZ	rnvg_ae_̂ap	lc̀ xpZ_̂ce	ĵ_Ŷe	_YZ	lce_\a]_	X̂ Z̀tF	�H�	�S�Q�T	QL�	��USLTKMLT	M�	}K�SF	�H�H�	wk	_YZ	lce_\a]_c\	̂g	dZpabZd	a_	aeb	_̂̀ Z	̂e	_YZ	]c̀ Z̀e]Z̀Ze_	c\	x\cf\Zgg	ck	_YZ	hc\i	vb	���	ae	a]_	c\	eZfpZ]_	ck	_YZ	�jeZ\y	[\]Ŷ_Z]_y	lceg_\n]_̂ce	zaeafZ\y	c\	ae	Z̀xpcbZZ	ck	aeb	ck	_YZ̀y	c\	ck	_YZ	�jeZ\ug	cje	kc\]Zgy	rZxa\a_Z	lce_\a]_c\gy	c\	c_YZ\	lce_\a]_c\g�	���	vb	]YaefZg	c\dZ\Zd	̂e	_YZ	hc\i�	���	vb	pavc\	d̂gxn_Zgy	k̂\Zy	nengnap	dZpab	̂e	dZp̂oZ\̂Zgy	neaoĉdavpZ	]agnap_̂Zgy	adoZ\gZ	jZa_YZ\	]ced̂_̂ceg	dc]ǹ Ze_Zd	̂e	a]]c\dae]Z	ĵ_Y	rZ]_̂ce	��t�t�t�y	c\	c_YZ\	]angZg	vZbced	_YZ	lce_\a]_c\ug	]ce_\cp�	���	vb	dZpab	an_Yc\̂�Zd	vb	_YZ	�jeZ\	xZed̂ef	̀Zd̂a_̂ce	aed	v̂ed̂ef	d̂gxn_Z	\Zgcpn_̂ce�	c\	���	vb	c_YZ\	]angZg	_Ya_	_YZ	lce_\a]_c\	aggZ\_g	aed	_YZ	[\]Ŷ_Z]_y	vagZd	ce	_YZ	\Z]c̀ Z̀eda_̂ce	ck	_YZ	lceg_\n]_̂ce	zaeafZ\y	dZ_Z\̀ êZg	qng_̂kb	dZpaby	_YZe	_YZ	lce_\a]_	X̂ Z̀	gYapp	vZ	Zs_ZedZd	kc\	gn]Y	\ZagceavpZ	_̂̀ Z	ag	_YZ	[\]Ŷ_Z]_	̀ab	dZ_Z\̀ êZtF	�H�H�	lpầ g	\Zpa_̂ef	_c	_̂̀ Z	gYapp	vZ	̀adZ	̂e	a]]c\dae]Z	ĵ_Y	axxp̂]avpZ	x\côĝceg	ck	[\_̂]pZ	��tF	�H�H�	XŶg	rZ]_̂ce	�t�	dcZg	ec_	x\Z]pndZ	\Z]coZ\b	ck	dàafZg	kc\	dZpab	vb	Ẑ_YZ\	xa\_b	nedZ\	c_YZ\	x\côĝceg	ck	_YZ	lce_\a]_	mc]ǹ Ze_gt{|}~O��	�			�{ J�¡}¢	{¡�	O£J���}~£¡F	�H�	OMLUNQ¤U	¢¥�F	�H�H�	XYZ	lce_\a]_	rǹ 	̂g	g_a_Zd	̂e	_YZ	[f\ZZ̀Ze_	aedy	̂e]pnd̂ef	an_Yc\̂�Zd	adqng_̀Ze_gy	̂g	_YZ	_c_ap	àcne_	xabavpZ	vb	_YZ	�jeZ\	_c	_YZ	lce_\a]_c\	kc\	xZ\kc\̀ae]Z	ck	_YZ	hc\i	nedZ\	_YZ	lce_\a]_	mc]ǹ Ze_gtF	�H�H�	wk	nê_	x\̂]Zg	a\Z	g_a_Zd	̂e	_YZ	lce_\a]_	mc]ǹ Ze_g	c\	gnvgZ�nZe_pb	af\ZZd	nxcey	aed	̂k	�nae_̂_̂Zg	c\̂f̂eappb	]ce_Z̀xpa_Zd	a\Z	̀a_Z\̂appb	]YaefZd	gc	_Ya_	axxp̂]a_̂ce	ck	gn]Y	nê_	x\̂]Zg	_c	_YZ	a]_nap	�nae_̂_̂Zg	]angZg	gnvg_ae_̂ap	êZ�n̂_b	_c	_YZ	�jeZ\	c\	lce_\a]_c\y	_YZ	axxp̂]avpZ	nê_	x\̂]Zg	gYapp	vZ	Z�n̂_avpb	adqng_Zdt
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G	HIJ	KLMNOPQN	RS	TUQPNVWXYZY	[XY	\]̂[Z_̀[	ab	c_bYd	]̂	_	b[aefg_[Yd	bfh	]Z	if_Z_̂[YYd	j_kahfh	lZàYm	[XY	\]̂[Z_̀[]Z	bX_gg	bfcha[	_	b̀XYdfgY	]n	o_gfYb	[]	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZm	cYn]ZY	[XY	naZb[	qeegà_[a]̂	n]Z	l_rhŶ[m	_gg]̀_[âp	[XY	Ŷ[aZY	\]̂[Z_̀[	sfh	[]	[XY	o_Za]fb	e]Z[a]̂b	]n	[XY	W]Ztu	vXY	b̀XYdfgY	]n	o_gfYb	bX_gg	cY	eZYe_ZYd	â	[XY	n]Zhm	_̂d	bfee]Z[Yd	cr	[XY	d_[_	[]	bfcb[_̂[a_[Y	a[b	_̀ f̀Z_̀rm	ZYwfaZYd	cr	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZ	_̂d	[XY	qZ̀Xa[Ỳ[u	vXab	b̀XYdfgYm	f̂gYbb	]cxỲ[Yd	[]	cr	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZ	]Z	qZ̀Xa[Ỳ[m	bX_gg	cY	fbYd	_b	_	c_bab	n]Z	ZYoaYyâp	[XY	\]̂[Z_̀[]Zzb	qeegà_[a]̂b	n]Z	l_rhŶ[u	vXY	\]̂b[Zf̀[a]̂	j_̂_pYZ	bX_gg	n]Zy_Zd	[]	[XY	qZ̀Xa[Ỳ[	[XY	\]̂[Z_̀[]Zzb	b̀XYdfgY	]n	o_gfYbu	q̂r	̀X_̂pYb	[]	[XY	b̀XYdfgY	]n	o_gfYb	bX_gg	cY	bfcha[[Yd	[]	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZ	_̂d	bfee]Z[Yd	cr	bf̀X	d_[_	[]	bfcb[_̂[a_[Y	a[b	_̀ f̀Z_̀r	_b	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZ	_̂d	[XY	qZ̀Xa[Ỳ[	h_r	ZYwfaZYm	_̂d	f̂gYbb	]cxỲ[Yd	[]	cr	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZ	]Z	[XY	qZ̀Xa[Ỳ[m	bX_gg	cY	fbYd	_b	_	c_bab	n]Z	ZYoaYyâp	[XY	\]̂[Z_̀[]Zzb	bfcbYwfŶ[	qeegà_[a]̂b	n]Z	l_rhŶ[uG	HI{	|}}Q~LU�~R�V	SR�	�U��N��G	HI{I�	q[	gY_b[	nan[YŶ	d_rb	cYn]ZY	[XY	d_[Y	Yb[_cgabXYd	n]Z	Y_̀X	eZ]pZYbb	e_rhŶ[m	[XY	\]̂[Z_̀[]Z	bX_gg	bfcha[	[]	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZ	_̂	a[Yha�Yd	qeegà_[a]̂	n]Z	l_rhŶ[	eZYe_ZYd	â	_̀ ]̀Zd_̂ Ỳ	ya[X	[XY	b̀XYdfgY	]n	o_gfYbm	an	ZYwfaZYd	f̂dYZ	sỲ[a]̂	�u�m	n]Z	̀]hegY[Yd	e]Z[a]̂b	]n	[XY	W]Ztu	vXY	_eegà_[a]̂	bX_gg	cY	̂][_Za�Ydm	an	ZYwfaZYdm	_̂d	bfee]Z[Yd	cr	_gg	d_[_	bfcb[_̂[a_[âp	[XY	\]̂[Z_̀[]Zzb	ZapX[	[]	e_rhŶ[	[X_[	[XY	�ŷYZm	\]̂b[Zf̀[a]̂	j_̂_pYZ	]Z	qZ̀Xa[Ỳ[	ZYwfaZYm	bf̀X	_b	̀]eaYb	]n	ZYwfaba[a]̂bm	_̂d	ZYgY_bYb	]n	y_aoYZb	]n	gaŶ	nZ]h	sfc̀]̂[Z_̀[]Zb	_̂d	bfeegaYZb	_̂d	bX_gg	ZYngỲ[	ZY[_â_pY	an	eZ]oadYd	n]Z	â	[XY	\]̂[Z_̀[	�]̀fhŶ[bu	vXY	n]Zh	]n	qeegà_[a]̂	n]Z	l_rhŶ[m	dfgr	]̂[_Za�Ydm	bX_gg	cY	_	̀fZZŶ[	_f[X]Za�Yd	Yda[a]̂	]n	q�q	�]̀fhŶ[	i����m	qeegà_[a]̂	_̂d	\YZ[anà_[Y	n]Z	l_rhŶ[u	qg[YẐ_[aoY	e_rhŶ[	_eegà_[a]̂	n]Zhb	_ZY	̂][	eYZha[[Ydu	q�q	�]̀fhŶ[	i���	bX_gg	cY	bfee]Z[Yd	cr	_	̀fZZŶ[	_f[X]Za�Yd	Yda[a]̂	]n	q�q	�]̀fhŶ[	i���m	\]̂[âf_[a]̂	sXYY[	�]Z	Ywfao_gŶ[	̀]̂[âf_[a]̂	bXYY[m	bfcxỲ[	[]	[XY	_eeZ]o_g	]n	�ŷYZ	_̂d	qZ̀Xa[Ỳ[�uG	HI{I�I�	qb	eZ]oadYd	â	sỲ[a]̂	�u�u�m	bf̀X	_eegà_[a]̂b	h_r	ầgfdY	ZYwfYb[b	n]Z	e_rhŶ[	]̂	_̀ ]̀f̂[	]n	̀X_̂pYb	â	[XY	W]Zt	[X_[	X_oY	cYŶ	eZ]eYZgr	_f[X]Za�Yd	cr	\]̂b[Zf̀[a]̂	\X_̂pY	�aZỲ[aoYbm	]Z	cr	â[YZah	dY[YZhâ_[a]̂b	]n	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZ	_̂d	qZ̀Xa[Ỳ[m	cf[	̂][	rY[	ầgfdYd	â	\X_̂pY	�ZdYZbuG	HI{I�IJ	qeegà_[a]̂b	n]Z	l_rhŶ[	bX_gg	̂][	ầgfdY	ZYwfYb[b	n]Z	e_rhŶ[	n]Z	e]Z[a]̂b	]n	[XY	W]Zt	n]Z	yXàX	[XY	\]̂[Z_̀[]Z	d]Yb	̂][	â[Ŷd	[]	e_r	_	sfc̀]̂[Z_̀[]Z	]Z	bfeegaYZm	f̂gYbb	bf̀X	W]Zt	X_b	cYŶ	eYZn]ZhYd	cr	][XYZb	yX]h	[XY	\]̂[Z_̀[]Z	â[Ŷdb	[]	e_ruG	HI{I�I{	�̂[ag	sfcb[_̂[a_g	\]hegY[a]̂m	[XY	�ŷYZ	bX_gg	e_r	��	eYZ̀Ŷ[	]n	[XY	_h]f̂[	dfY	[XY	\]̂[Z_̀[]Z	]̂	_̀ ]̀f̂[	]n	eZ]pZYbb	e_rhŶ[bu	q[	sfcb[_̂[a_g	\]hegY[a]̂m	[XY	\]̂b[Zf̀[a]̂	j_̂_pYZ	_̂d	qZ̀Xa[Ỳ[	h_r	_f[X]Za�Y	ZYh_ââp	e_Z[a_g	e_rhŶ[b	[]	cY	h_dY	â	nfggm	gYbb	[yàY	[XY	o_gfY	]n	a[Yhb	ZYh_ââp	[]	cY	̀]hegY[Yd	_̂d	_̂	_h]f̂[	̂ỲYbb_Zr	[]	b_[abnr	_̂r	]f[b[_̂dâp	̀g_ahbm	gaŶbm	]Z	xfdphŶ[buG	HI{I�I�		�qeegà_[a]̂b	n]Z	l_rhŶ[	hfb[	cY	_̀ ]̀he_̂aYd	cr	_̂r	_̂d	_gg	ZYgY_bYb	]n	gaŶb	n]Z	eZYoa]fb	_eegà_[a]̂b	nZ]h	\]̂[Z_̀[]Z	_̂d	Xab�XYZ	bfc̀]̂[Z_̀[]Zb	_̂d	_	by]Ẑ	_̂d	̂][_Za�Yd	b[_[YhŶ[	[X_[	_gg	bfc̀]̂[Z_̀[]Zb	X_oY	cYŶ	e_ad	[]	_[	gY_b[	���	]n	eZYoa]fbgr	ZYwfaba[a]̂Yd	bfhbuG	HI{IJ	�̂gYbb	][XYZyabY	eZ]oadYd	â	[XY	\]̂[Z_̀[	�]̀fhŶ[bm	e_rhŶ[b	bX_gg	cY	h_dY	]̂	_̀ ]̀f̂[	]n	h_[YZa_gb	_̂d	YwfaehŶ[	dYgaoYZYd	_̂d	bfa[_cgr	b[]ZYd	_[	[XY	ba[Y	n]Z	bfcbYwfŶ[	ầ]Ze]Z_[a]̂	â	[XY	W]Ztu	�n	_eeZ]oYd	â	_do_̂ Ỳ	cr	[XY	�ŷYZm	e_rhŶ[	h_r	bahag_Zgr	cY	h_dY	n]Z	h_[YZa_gb	_̂d	YwfaehŶ[	bfa[_cgr	b[]ZYd	]nn	[XY	ba[Y	_[	_	g]̀_[a]̂	_pZYYd	fe]̂	â	yZa[âpu	l_rhŶ[	n]Z	h_[YZa_gb	_̂d	YwfaehŶ[	b[]ZYd	]̂	]Z	]nn	[XY	ba[Y	bX_gg	cY	̀]̂da[a]̂Yd	fe]̂	]̀hega_̂ Ỳ	cr	[XY	\]̂[Z_̀[]Z	ya[X	eZ]̀YdfZYb	b_[abn_̀[]Zr	[]	[XY	�ŷYZ	[]	Yb[_cgabX	[XY	�ŷYZzb	[a[gY	[]	bf̀X	h_[YZa_gb	_̂d	YwfaehŶ[	]Z	][XYZyabY	eZ][Ỳ[	[XY	�ŷYZzb	â[YZYb[m	_̂d	bX_gg	ầgfdY	[XY	̀]b[b	]n	_eegà_cgY	âbfZ_̂ Ỳm	b[]Z_pYm	_̂d	[Z_̂be]Z[_[a]̂	[]	[XY	ba[Ym	n]Z	bf̀X	h_[YZa_gb	_̂d	YwfaehŶ[	b[]ZYd	]nn	[XY	ba[YuG	HI{I{	vXY	\]̂[Z_̀[]Z	y_ZZ_̂[b	[X_[	[a[gY	[]	_gg	W]Zt	̀]oYZYd	cr	_̂	qeegà_[a]̂	n]Z	l_rhŶ[	yagg	e_bb	[]	[XY	�ŷYZ	̂]	g_[YZ	[X_̂	[XY	[ahY	]n	e_rhŶ[u	vXY	\]̂[Z_̀[]Z	nfZ[XYZ	y_ZZ_̂[b	[X_[	fe]̂	bfcha[[_g	]n	_̂	qeegà_[a]̂	n]Z	l_rhŶ[	_gg	W]Zt	n]Z	yXàX	\YZ[anà_[Yb	n]Z	l_rhŶ[	X_oY	cYŶ	eZYoa]fbgr	abbfYd	_̂d	e_rhŶ[b	ZỲYaoYd	nZ]h	[XY	�ŷYZ	bX_ggm	[]	[XY	cYb[	]n	[XY	\]̂[Z_̀[]Zzb	t̂]ygYdpYm	ân]Zh_[a]̂m	_̂d	cYgaYnm	cY	nZYY	_̂d	̀gY_Z	]n	gaŶbm	̀g_ahbm	bỲfZa[r	â[YZYb[bm	]Z	Ŷ f̀hcZ_̂ Ỳbm	â	n_o]Z	]n	[XY	\]̂[Z_̀[]Zm	sfc̀]̂[Z_̀[]Zbm	h_[YZa_g	bfeegaYZbm	]Z	][XYZ	eYZb]̂b	]Z	Ŷ[a[aYb	[X_[	eZ]oadYd	g_c]Zm	h_[YZa_gb	_̂d	YwfaehŶ[	ZYg_[âp	[]	[XY	W]Ztu
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G	HIJ	KLMNOPOQRNLS	PTM	URVWLXNG	HIJIY	Z[\	]̂_̀abcdaê_	fg_gh\b	iejjk	iea[e_	̀\l\_	mgǹ	goa\b	a[\	]̂_̀abcdaê_	fg_gh\bp̀	b\d\eqa	̂o	a[\	]̂_abgdâbp̀	rqqjedgaê_	ôb	sgnt\_ak	b\le\i	a[\	rqqjedgaê_k	d\baeon	a[\	gt̂ c_a	a[\	]̂_̀abcdaê_	fg_gh\b	m\a\bte_\̀	è	mc\	a[\	]̂_abgdâbk	g_m	ôbigbm	a[\	]̂_abgdâbp̀	rqqjedgaê_	g_m	]\baeoedga\	ôb	sgnt\_a	â	a[\	rbd[ea\dau	vea[e_	̀\l\_	mgǹ	goa\b	a[\	rbd[ea\da	b\d\el\̀	a[\	]̂_abgdâbp̀	rqqjedgaê_	ôb	sgnt\_a	ob̂t	a[\	]̂_̀abcdaê_	fg_gh\bk	a[\	rbd[ea\da	iejj	\ea[\b	wxy	è̀c\	â	a[\	zi_\b	g	]\baeoedga\	ôb	sgnt\_ak	e_	a[\	ocjj	gt̂ c_a	̂o	a[\	rqqjedgaê_	ôb	sgnt\_ak	iea[	g	d̂qn	â	a[\	]̂_̀abcdaê_	fg_gh\b{	̂b	w|y	è̀c\	â	a[\	zi_\b	g	]\baeoedga\	ôb	sgnt\_a	ôb	̀cd[	gt̂ c_a	g̀	a[\	rbd[ea\da	m\a\bte_\̀	è	qb̂q\bjn	mc\k	g_m	_̂aeon	a[\	]̂_̀abcdaê_	fg_gh\b	g_m	zi_\b	̂o	a[\	rbd[ea\dap̀	b\g̀̂ _̀	ôb	iea[[̂jme_h	d\baeoedgaê_	e_	qgba	g̀	qb̂lem\m	e_	}\daê_	~u�ux{	̂b	w�y	iea[[̂jm	d\baeoedgaê_	̂o	a[\	\_aeb\	rqqjedgaê_	ôb	sgnt\_ak	g_m	_̂aeon	a[\	]̂_̀abcdaê_	fg_gh\b	g_m	zi_\b	̂o	a[\	rbd[ea\dap̀	b\g̀̂ _	ôb	iea[[̂jme_h	d\baeoedgaê_	e_	i[̂j\	g̀	qb̂lem\m	e_	}\daê_	~u�uxu	Z[\	]̂_̀abcdaê_	fg_gh\b	iejj	qb̂tqajn	ôbigbm	â	a[\	]̂_abgdâb	a[\	rbd[ea\dap̀	_̂aed\	̂o	iea[[̂jme_h	d\baeoedgaê_uG	HIJI�	Z[\	]̂_̀abcdaê_	fg_gh\bp̀	d\baeoedgaê_	̂o	g_	rqqjedgaê_	ôb	sgnt\_a	̀[gjj	�\	�g̀\m	cq̂_	a[\	]̂_̀abcdaê_	fg_gh\bp̀	\lgjcgaê_	̂o	a[\	v b̂�	g_m	a[\	mgag	e_	a[\	rqqjedgaê_	̂b	rqqjedgaê_̀	ôb	sgnt\_au	Z[\	]̂_̀abcdaê_	fg_gh\bp̀	d\baeoedgaê_	iejj	d̂_̀aeaca\	g	b\qb\̀\_agaê_	a[gak	â	a[\	�\̀a	̂o	a[\	]̂_̀abcdaê_	fg_gh\bp̀	�_̂ij\mh\k	e_ôbtgaê_k	g_m	�\je\ok	a[\	v b̂�	[g̀	qb̂hb\̀̀\m	â	a[\	q̂e_a	e_medga\mk	a[\	�cgjean	̂o	a[\	v b̂�	è	e_	gdd̂bmg_d\	iea[	a[\	]̂_abgda	�̂dct\_àk	g_m	a[ga	a[\	]̂_abgdâb	èk	̂b	]̂_abgdâb̀	gb\k	\_aeaj\m	â	qgnt\_a	e_	a[\	gt̂ c_a	d\baeoe\mu����������	��������G	HIJI�	Z[\	rbd[ea\dap̀	è̀cg_d\	̂o	g	]\baeoedga\	ôb	sgnt\_a	̀[gjj	�\	�g̀\m	cq̂_	a[\	rbd[ea\dap̀	\lgjcgaê_	̂o	a[\	v b̂�k	a[\	b\d̂tt\_mgaê_	̂o	a[\	]̂_̀abcdaê_	fg_gh\bk	g_m	mgag	e_	a[\	rqqjedgaê_	ôb	sgnt\_a	̂b	sb̂�\da	rqqjedgaê_	ôb	sgnt\_au	Z[\	rbd[ea\dap̀	d\baeoedgaê_	iejj	d̂_̀aeaca\	g	b\qb\̀\_agaê_	a[gak	â	a[\	�\̀a	̂o	a[\	rbd[ea\dap̀	�_̂ij\mh\k	e_ôbtgaê_k	g_m	�\je\ok	a[\	v b̂�	[g̀	qb̂hb\̀̀\m	â	a[\	q̂e_a	e_medga\mk	a[\	�cgjean	̂o	a[\	v b̂�	è	e_	gdd̂bmg_d\	iea[	a[\	]̂_abgda	�̂dct\_àk	g_m	a[ga	a[\	]̂_abgdâb	èk	̂b	]̂_abgdâb̀	gb\k	\_aeaj\m	â	qgnt\_a	e_	a[\	gt̂c_a	d\baeoe\muG	HIJIJ	Z[\	b\qb\̀\_agaê_̀	tgm\	qcb̀cg_a	â	}\daê_̀	~u�u�	g_m	~u�u�	gb\	̀c��\da	â	g_	\lgjcgaê_	̂o	a[\	v b̂�	ôb	d̂_ôbtg_d\	iea[	a[\	]̂_abgda	�̂dct\_à	cq̂_	}c�̀ag_aegj	]̂tqj\aê_k	â	b\̀cjà	̂o	̀c�̀\�c\_a	a\̀à	g_m	e_̀q\daê_̀k	â	d̂bb\daê_	̂o	te_̂b	m\legaê_̀	ob̂t	a[\	]̂_abgda	�̂dct\_à	qbêb	â	d̂tqj\aê_k	g_m	â	̀q\deoed	�cgjeoedgaê_̀	\�qb\̀̀\m	�n	a[\	]̂_̀abcdaê_	fg_gh\b	̂b	rbd[ea\dauG	HIJI�	Z[\	è̀cg_d\	̂o	g	]\baeoedga\	ôb	sgnt\_a	iejj	_̂a	�\	g	b\qb\̀\_agaê_	a[ga	a[\	]̂_̀abcdaê_	fg_gh\b	̂b	rbd[ea\da	[g̀	wxy	tgm\	\�[gc̀ael\	̂b	d̂_ae_ĉc̀	̂_�̀ea\	e_̀q\daê_̀	â	d[\d�	a[\	�cgjean	̂b	�cg_aean	̂o	a[\	v b̂�{	w|y	b\le\i\m	d̂_̀abcdaê_	t\g_̀k	t\a[̂m̀k	a\d[_e�c\̀k	̀\�c\_d\̀k	̂b	qb̂d\mcb\̀{	w�y	b\le\i\m	d̂qe\̀	̂o	b\�cèeaê_̀	b\d\el\m	ob̂t	}c�d̂_abgdâb̀	g_m	̀cqqje\b̀	g_m	̂a[\b	mgag	b\�c\̀a\m	�n	a[\	zi_\b	â	̀c�̀ag_aega\	a[\	]̂_abgdâbp̀	beh[a	â	qgnt\_a{	̂b	w�y	tgm\	\�gte_gaê_	â	g̀d\bage_	[̂i	̂b	ôb	i[ga	qcbq̂ \̀	a[\	]̂_abgdâb	[g̀	c̀\m	t̂ _\n	qb\lêc̀jn	qgem	̂_	gdd̂c_a	̂o	a[\	]̂_abgda	}ctu����������	��������G	HI�	�LQOSOTXS	NT	�ON��T��	KLMNOPOQRNOTXG	HI�IY	Z[\	]̂_̀abcdaê_	fg_gh\b	̂b	rbd[ea\da	tgn	iea[[̂jm	g	]\baeoedga\	ôb	sgnt\_a	̂b	sb̂�\da	]\baeoedga\	ôb	sgnt\_a	e_	i[̂j\	̂b	e_	qgbak	â	a[\	\�a\_a	b\g̀̂ _g�jn	_\d\̀̀gbn	â	qb̂a\da	a[\	zi_\bk	eo	e_	a[\	]̂_̀abcdaê_	fg_gh\bp̀	b̂	rbd[ea\dap̀	̂qe_ê_	a[\	b\qb\̀\_agaê_̀	â	a[\	zi_\b	b\�ceb\m	�n	}\daê_	~u�u|	g_m	~u�u�	dg__̂a	�\	tgm\u	�o	a[\	]̂_̀abcdaê_	fg_gh\b	̂b	rbd[ea\da	è	c_g�j\	â	d\baeon	qgnt\_a	e_	a[\	gt̂ c_a	̂o	a[\	rqqjedgaê_k	a[\	]̂_̀abcdaê_	fg_gh\b	iejj	_̂aeon	a[\	]̂_abgdâb	g_m	zi_\b	g̀	qb̂lem\m	e_	}\daê_	~u�uxu	�o	a[\	]̂_abgdâbk	]̂_̀abcdaê_	fg_gh\b	g_m	rbd[ea\da	dg__̂a	ghb\\	̂_	g	b\lè\m	gt̂ c_ak	a[\	rbd[ea\da	iejj	qb̂tqajn	è̀c\	g	]\baeoedga\	ôb	sgnt\_a	̂b	g	sb̂�\da	]\baeoedga\	ôb	sgnt\_a	ôb	a[\	gt̂ c_a	ôb	i[ed[	a[\	rbd[ea\da	è	g�j\	â	tg�\	̀cd[	b\qb\̀\_agaê_̀	â	a[\	zi_\bu	Z[\	]̂_̀abcdaê_	fg_gh\b	̂b	rbd[ea\da	tgn	gj̀̂	iea[[̂jm	g	]\baeoedga\	ôb	sgnt\_a	̂bk	�\dgc̀\	̂o	c̀�̀\�c\_ajn	mèd̂l\b\m	\lem\_d\k	tgn	_cjjeon	a[\	i[̂j\	̂b	g	qgba	̂o	g	]\baeoedga\	ôb	sgnt\_a	̂b	sb̂�\da	]\baeoedga\	ôb	sgnt\_a	qb\lêc̀jn	è̀c\mk	â	̀cd[	\�a\_a	g̀	tgn	�\	_\d\̀̀gbn	e_	a[\	]̂_̀abcdaê_	fg_gh\bp̀	̂b	rbd[ea\dap̀	q̂e_ê_	â	qb̂a\da	a[\	zi_\b	ob̂t	ĵ̀ 	̀ôb	i[ed[	a[\	]̂_abgdâb	è	b\̀q̂_̀e�j\k	e_djcme_h	ĵ̀ 	̀b\̀cjae_h	ob̂t	a[\	gdà	g_m	̂tè̀ê_̀	m\̀dbe�\m	e_	}\daê_	�u�u|	�\dgc̀\	̂oIY m\o\dael\	v b̂�	_̂a	b\t\me\m{I� a[ebm	qgban	djget̀	oej\m	̂b	b\g̀̂ _g�j\	\lem\_d\	e_medgae_h	qb̂�g�j\	oeje_h	̂o	̀cd[	djget̀k	c_j\̀̀ 	̀\dcbean	gdd\qag�j\	â	a[\	zi_\b	è	qb̂lem\m	�n	a[\	]̂_abgdâb{I� ogejcb\	̂o	a[\	]̂_abgdâb	â	tg�\	qgnt\_à	qb̂q\bjn	â	}c�d̂_abgdâb̀	̂b	̀cqqje\b̀	ôb	jg�̂bk	tga\begj̀	b̂	\�ceqt\_a{
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GH IJKLMNKOPJ	JQRSJNTJ	UVKU	UVJ	WMIX	TKNNMU	OJ	TMYZPJUJS	[MI	UVJ	\NZKRS	OKPKNTJ	M[	UVJ	]MNUIKTU	̂\Y_G̀ SKYKaJ	UM	UVJ	bcNJI	MI	K	̂JZKIKUJ	]MNUIKTUMI	MI	MUVJI	]MNUIKTUMI_Gd IJKLMNKOPJ	JQRSJNTJ	UVKU	UVJ	WMIX	cRPP	NMU	OJ	TMYZPJUJS	cRUVRN	UVJ	]MNUIKTU	eRYJf	KNS	UVKU	UVJ	\NZKRS	OKPKNTJ	cM\PS	NMU	OJ	KSJg\KUJ	UM	TMQJI	KTU\KP	MI	PRg\RSKUJS	SKYKaJL	[MI	UVJ	KNURTRZKUJS	SJPKh_	MIGi IJZJKUJS	[KRP\IJ	UM	TKIIh	M\U	UVJ	WMIX	RN	KTTMISKNTJ	cRUV	UVJ	]MNUIKTU	jMT\YJNULkl	mG̀Gn	WVJN	JRUVJI	ZKIUh	SRLZ\UJL	UVJ	oITVRUJTUpL	SJTRLRMN	IJaKISRNa	K	]JIUR[RTKUJ	[MI	qKhYJNU	\NSJI	̂JTURMN	rksktf	RN	cVMPJ	MI	RN	ZKIUf	UVKU	ZKIUh	YKh	L\OYRU	K	]PKRY	RN	KTTMISKNTJ	cRUV	oIURTPJ	tskl	mG̀Gu	WVJN	UVJ	IJKLMNL	[MI	cRUVVMPSRNa	TJIUR[RTKURMN	KIJ	IJYMQJSf	TJIUR[RTKURMN	cRPP	OJ	YKSJ	[MI	KYM\NUL	ZIJQRM\LPh	cRUVVJPSkl	mG̀GH	v[	UVJ	oITVRUJTU	MI	]MNLUI\TURMN	wKNKaJI	cRUVVMPSL	TJIUR[RTKURMN	[MI	ZKhYJNU	\NSJI	̂JTURMN	rksktf	UVJ	bcNJI	YKhf	KU	RUL	LMPJ	MZURMNf	RLL\J	xMRNU	TVJTXL	UM	UVJ	]MNUIKTUMI	KNS	UM	KNh	̂\OTMNUIKTUMI	MI	L\ZZPRJI	UM	cVMY	UVJ	]MNUIKTUMI	[KRPJS	UM	YKXJ	ZKhYJNU	[MI	WMIX	ZIMZJIPh	ZJI[MIYJS	MI	YKUJIRKP	MI	Jg\RZYJNU	L\RUKOPh	SJPRQJIJSk	v[	UVJ	bcNJI	YKXJL	ZKhYJNUL	Oh	xMRNU	TVJTXf	UVJ	bcNJI	LVKPP	NMUR[h	UVJ	oITVRUJTU	KNS	UVJ	]MNLUI\TURMN	wKNKaJIf	KNS	OMUV	cRPP	IJ[PJTU	L\TV	ZKhYJNU	MN	UVJ	NJyU	]JIUR[RTKUJ	[MI	qKhYJNUkl	mGd	z{|}{~��	z���~���l	mGdG�	o[UJI	UVJ	oITVRUJTU	VKL	RLL\JS	K	]JIUR[RTKUJ	[MI	qKhYJNUf	UVJ	bcNJI	LVKPP	YKXJ	ZKhYJNU	RN	UVJ	YKNNJI	KNS	cRUVRN	UVJ	URYJ	ZIMQRSJS	RN	UVJ	]MNUIKTU	jMT\YJNUL	KNS	LVKPP	LM	NMUR[h	UVJ	]MNLUI\TURMN	wKNKaJI	KNS	oITVRUJTUkl	mGdGn	eVJ	]MNUIKTUMI	LVKPP	ZKh	JKTV	̂\OTMNUIKTUMIf	NM	PKUJI	UVKN	LJQJN	SKhL	K[UJI	IJTJRZU	M[	ZKhYJNU	[IMY	UVJ	bcNJIf	UVJ	KYM\NU	UM	cVRTV	UVJ	̂\OTMNUIKTUMI	RL	JNURUPJSf	IJ[PJTURNa	ZJITJNUKaJL	KTU\KPPh	IJUKRNJS	[IMY	ZKhYJNUL	UM	UVJ	]MNUIKTUMI	MN	KTTM\NU	M[	UVJ	̂\OTMNUIKTUMIpL	ZMIURMN	M[	UVJ	WMIXk	eVJ	]MNUIKTUMI	LVKPPf	Oh	KZZIMZIRKUJ	KaIJJYJNU	cRUV	JKTV	̂\OTMNUIKTUMIf	IJg\RIJ	JKTV	̂\OTMNUIKTUMI	UM	YKXJ	ZKhYJNUL	UM	̂\O�L\OTMNUIKTUMIL	RN	K	LRYRPKI	YKNNJIkl	mGdGu	eVJ	]MNLUI\TURMN	wKNKaJI	cRPPf	MN	IJg\JLUf	[\INRLV	UM	K	̂\OTMNUIKTUMIf	R[	ZIKTURTKOPJf	RN[MIYKURMN	IJaKISRNa	ZJITJNUKaJL	M[	TMYZPJURMN	MI	KYM\NUL	KZZPRJS	[MI	Oh	UVJ	]MNUIKTUMI	KNS	KTURMN	UKXJN	UVJIJMN	Oh	UVJ	bcNJIf	]MNLUI\TURMN	wKNKaJI	KNS	oITVRUJTU	MN	KTTM\NU	M[	ZMIURMNL	M[	UVJ	WMIX	SMNJ	Oh	L\TV	̂\OTMNUIKTUMIkl	mGdGH	eVJ	bcNJI	VKL	UVJ	IRaVU	UM	IJg\JLU	cIRUUJN	JQRSJNTJ	[IMY	UVJ	]MNUIKTUMI	UVKU	UVJ	]MNUIKTUMI	VKL	ZIMZJIPh	ZKRS	\̂OTMNUIKTUMIL	KNS	YKUJIRKP	KNS	Jg\RZYJNU	L\ZZPRJILp	KYM\NUL	ZKRS	Oh	UVJ	bcNJI	UM	UVJ	]MNUIKTUMI	[MI	L\OTMNUIKTUJS	WMIXk	v[	UVJ	]MNUIKTUMI	[KRPL	UM	[\INRLV	L\TV	JQRSJNTJ	cRUVRN	LJQJN	SKhLf	UVJ	bcNJI	LVKPP	VKQJ	UVJ	IRaVU	UM	TMNUKTU	\̂OTMNUIKTUMIL	KNS	L\ZZPRJIL	UM	KLTJIUKRN	cVJUVJI	UVJh	VKQJ	OJJN	ZIMZJIPh	ZKRSk	�JRUVJI	UVJ	bcNJIf	]MNLUI\TURMN	wKNKaJI	NMI	oITVRUJTU	LVKPP	VKQJ	KN	MOPRaKURMN	UM	ZKhf	MI	UM	LJJ	UM	UVJ	ZKhYJNU	M[	YMNJh	UMf	K	̂\OTMNUIKTUMI	MI	L\ZZPRJIf	JyTJZU	KL	YKh	MUVJIcRLJ	OJ	IJg\RIJS	Oh	PKckl	mGdG̀	eVJ	]MNUIKTUMIpL	ZKhYJNUL	UM	YKUJIRKP	KNS	Jg\RZYJNU	L\ZZPRJIL	LVKPP	OJ	UIJKUJS	RN	K	YKNNJI	LRYRPKI	UM	UVKU	ZIMQRSJS	RN	̂JTURMNL	rk�k�f	rk�k�	KNS	rk�k�kl	mGdGd	o	]JIUR[RTKUJ	[MI	qKhYJNUf	K	ZIMaIJLL	ZKhYJNUf	MI	ZKIURKP	MI	JNURIJ	\LJ	MI	MTT\ZKNTh	M[	UVJ	qIMxJTU	Oh	UVJ	bcNJI	LVKPP	NMU	TMNLURU\UJ	KTTJZUKNTJ	M[	WMIX	NMU	RN	KTTMISKNTJ	cRUV	UVJ	]MNUIKTU	jMT\YJNULkl	mGdGi	�NPJLL	UVJ	]MNUIKTUMI	ZIMQRSJL	UVJ	bcNJI	cRUV	K	ZKhYJNU	OMNS	RN	UVJ	[\PP	ZJNKP	L\Y	M[	UVJ	]MNUIKTU	̂\Yf	ZKhYJNUL	IJTJRQJS	Oh	UVJ	]MNUIKTUMI	[MI	WMIX	ZIMZJIPh	ZJI[MIYJS	Oh	̂\OTMNUIKTUMIL	MI	ZIMQRSJS	Oh	L\ZZPRJIL	LVKPP	OJ	VJPS	Oh	UVJ	]MNUIKTUMI	[MI	UVMLJ	̂\OTMNUIKTUMIL	MI	L\ZZPRJIL	cVM	ZJI[MIYJS	WMIX	MI	[\INRLVJS	YKUJIRKPLf	MI	OMUVf	\NSJI	TMNUIKTU	cRUV	UVJ	]MNUIKTUMI	[MI	cVRTV	ZKhYJNU	cKL	YKSJ	Oh	UVJ	bcNJIk	�MUVRNa	TMNUKRNJS	VJIJRN	LVKPP	IJg\RIJ	YMNJh	UM	OJ	ZPKTJS	RN	K	LJZKIKUJ	KTTM\NU	KNS	NMU	TMYYRNaPJS	cRUV	YMNJh	M[	UVJ	]MNUIKTUMIf	TIJKUJ	KNh	[RS\TRKIh	PRKORPRUh	MI	UMIU	PRKORPRUh	MN	UVJ	ZKIU	M[	UVJ	]MNUIKTUMI	[MI	OIJKTV	M[	UI\LUf	MI	JNURUPJ	KNh	ZJILMN	MI	JNURUh	UM	KN	KcKIS	M[	Z\NRURQJ	SKYKaJL	KaKRNLU	UVJ	]MNUIKTUMI	[MI	OIJKTV	M[	UVJ	IJg\RIJYJNUL	M[	UVRL	ZIMQRLRMNkl	mGdG�	qIMQRSJS	UVJ	bcNJI	VKL	[\P[RPPJS	RUL	ZKhYJNU	MOPRaKURMNL	\NSJI	UVJ	]MNUIKTU	jMT\YJNULf	UVJ	]MNUIKTUMI	LVKPP	SJ[JNS	KNS	RNSJYNR[h	UVJ	bcNJI	[IMY	KPP	PMLLf	PRKORPRUhf	SKYKaJ	MI	JyZJNLJf	RNTP\SRNa	IJKLMNKOPJ	KUUMINJhpL	[JJL	KNS	PRURaKURMN	JyZJNLJLf	KIRLRNa	M\U	M[	KNh	PRJN	TPKRY	MI	MUVJI	TPKRY	[MI	ZKhYJNU	Oh	KNh	̂\OTMNUIKTUMI	MI	L\ZZPRJI	M[	KNh	URJIk	�ZMN	IJTJRZU	M[	NMURTJ	M[	K	PRJN	TPKRY	MI	MUVJI	TPKRY	[MI	ZKhYJNUf	UVJ	bcNJI	LVKPP	NMUR[h	UVJ	]MNUIKTUMIk	v[	
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GHHIJKLM	NO	PQL	GHHRSTGNRL	TJUIPV	WQLX	ILYUSILMV	PQL	ZJXPIGTPJI	[GO	\UN\PSPUPL	G	\UILPO	NJXM	]JI	PQL	HIJHLIPO	ĜGSX\P	WQSTQ	PQL	RSLX	JI	JPQLI	TRGS[	]JI	HGO[LXP	QG\	NLLX	G\\LIPLM_	̀abc	defghij	kl	menojpqr]	PQL	ZJX\PIUTPSJX	sGXĜLI	GXM	tITQSPLTP	MJ	XJP	S\\UL	G	ZLIPS]STGPL	]JI	uGO[LXP	JI	G	uIJvLTP	ZLIPS]STGPL	]JI	uGO[LXPV	PQIJÛQ	XJ	]GURP	J]	PQL	ZJXPIGTPJIV	WSPQSX	]JUIPLLX	MGO\	G]PLI	PQL	ZJX\PIUTPSJX	sGXĜLIw\	ILTLSHP	J]	PQL	ZJXPIGTPJIw\	tHHRSTGPSJX	]JI	uGO[LXPV	JI	S]	PQL	xWXLI	MJL\	XJP	HGO	PQL	ZJXPIGTPJI	WSPQSX	\LKLX	MGO\	G]PLI	PQL	MGPL	L\PGNRS\QLM	SX	PQL	ZJXPIGTP	yJTU[LXP\V	PQL	G[JUXP	TLIPS]SLM	NO	PQL	ZJX\PIUTPSJX	sGXĜLI	GXM	tITQSPLTP	JI	GWGIMLM	NO	NSXMSX̂	MS\HUPL	IL\JRUPSJXV	PQLX	PQL	ZJXPIGTPJI	[GOV	UHJX	\LKLX	GMMSPSJXGR	MGO\w	WISPPLX	XJPSTL	PJ	PQL	xWXLIV	ZJX\PIUTPSJX	sGXĜLI	GXM	tITQSPLTPV	\PJH	PQL	zJI{	UXPSR	HGO[LXP	J]	PQL	G[JUXP	JWSX̂	QG\	NLLX	ILTLSKLM_	|QL	ZJXPIGTP	|S[L	\QGRR	NL	L}PLXMLM	GHHIJHISGPLROV	GXM	PQL	ZJXPIGTP	~U[	\QGRR	NL	SXTILG\LM	NO	PQL	G[JUXP	J]	PQL	ZJXPIGTPJIw\	ILG\JXGNRL	TJ\P\	J]	\QUPMJWXV	MLRGO	GXM	\PGIP�UHV	HRU\	SXPLIL\P	G\	HIJKSMLM	]JI	SX	PQL	ZJXPIGTP	yJTU[LXP\_	̀ab�	�h��qepqfeg	�ko�gjqfkp	̀ab�b�	~UN\PGXPSGR	ZJ[HRLPSJX	S\	PQL	\PĜL	SX	PQL	HIĴIL\\	J]	PQL	zJI{	WQLX	PQL	zJI{	JI	ML\ŜXGPLM	HJIPSJX	PQLILJ]	S\	\U]]STSLXPRO	TJ[HRLPL	SX	GTTJIMGXTL	WSPQ	PQL	ZJXPIGTP	yJTU[LXP\	\J	PQL	xWXLI	TGX	JTTUHO	JI	UPSRS�L	PQL	zJI{	]JI	SP\	SXPLXMLM	U\L_����������	���������	�����	�J	RGPLI	PQGX	��	MGO\	HISJI	PJ	PQL	ZJXPIGTP�\TQLMURLM	MGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJXV	PQL	ZJXPIGTPJI	\QGRR	S\\UL	G	RLPPLI	PJ	PQL	tITQSPLTP	GXM	ZJX\PIUTPSJX	sGXĜLI	TJX]SI[SX̂	PQLSI	WJI{	S\	JX	\TQLMURL	]JI	~UN\PGXPSGR	ZJ[HRLPSJX	NO	PQL	TJXPIGTP	\HLTS]SLM	MGPL_		�J	RGPLI	PQGX	\LKLX	MGO\	G]PLI	ZJXPIGTP�\TQLMURLM	MGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJX	�SXTRUMSX̂	GUPQJIS�LM	GMvU\P[LXP\�V	PQL	tITQSPLTP	WSRR	[G{L	GX	SX\HLTPSJX	PJ	MLPLI[SXL	WQLPQLI	PQL	zJI{	JI	ML\ŜXGPLM	HJIPSJX	PQLILJ]	S\	\UN\PGXPSGRRO	TJ[HRLPL_	tN\LXTL	PQL	TJXPIGTPJI	RLPPLI	TJX]SI[SX̂	ILGMSXL\\	J]	WJI{V	PQL	tITQSPLTP	[GO	LRLTP	PJ	HJ\PHJXL	PQL	\UN\PGXPSGR	TJ[HRLPSJX	SX\HLTPSJX_		r]	PQL	tITQSPLTPw\	SX\HLTPSJX	MS\TRJ\L\	GXO	SPL[	WQSTQ	S\	XJP	\U]]STSLXPRO	TJ[HRLPL	SX	GTTJIMGXTL	WSPQ	PQL	ZJXPIGTP	yJTU[LXP\	\J	PQGP	PQL	xWXLI	TGX	JTTUHO	JI	UPSRS�L	PQL	zJI{	JI	ML\ŜXGPLM	HJIPSJX	PQLILJ]	]JI	SP\	SXPLXMLM	U\LV	PQL	ZJXPIGTPJI	\QGRRV	NL]JIL	S\\UGXTL	J]	ZLIPS]STGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJXV	TJ[HRLPL	JI	TJIILTP	\UTQ	SPL[	UHJX	XJPS]STGPSJX	NO	PQL	tITQSPLTP_	rX	\UTQ	TG\LV	PQL	ZJXPIGTPJI	\QGRR	PQLX	\UN[SP	G	ILYUL\P	]JI	GXJPQLI	SX\HLTPSJX	NO	PQL	tITQSPLTP	PJ	MLPLI[SXL	PQL	GTPUGR	MGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJX_�	�������	|QL	tITQSPLTP	WSRR	HLI]JI[	XJ	[JIL	PQGX	JXL	SX\HLTPSJX	PJ	MLPLI[SXL	WQLPQLI	PQL	zJI{	JI	G	ML\ŜXGPLM	HJIPSJX	PQLILJ]	QG\	GPPGSXLM	~UN\PGXPSGR	ZJ[HRLPSJX	SX	GTTJIMGXTL	WSPQ	PQL	ZJXPIGTP	yJTU[LXP\_	|QL	xWXLI	S\	LXPSPRLM	PJ	ILS[NUI\L[LXP	]IJ[	PQL	ZJXPIGTPJI	]JI	G[JUXP\	HGSM	PJ	PQL	tITQSPLTP	]JI	GXO	GMMSPSJXGR	SX\HLTPSJX\_	̀ab�b�	zQLX	PQL	zJI{	JI	ML\ŜXGPLM	HJIPSJX	PQLILJ]	S\	\UN\PGXPSGRRO	TJ[HRLPLV	PQL	tITQSPLTP	WSRR	HILHGIL	G	ZLIPS]STGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJX	PQGP	\QGRR	L\PGNRS\Q	PQL	MGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJX 	L\PGNRS\Q	IL\HJX\SNSRSPSL\	J]	PQL	xWXLI	GXM	ZJXPIGTPJI	]JI	\LTUISPOV	[GSXPLXGXTLV	QLGPV	UPSRSPSL\V	MG[ĜL	PJ	PQL	zJI{	GXM	SX\UIGXTL 	GXM	]S}	PQL	PS[L	WSPQSX	WQSTQ	PQL	ZJXPIGTPJI	\QGRR	]SXS\Q	GRR	SPL[\	JX	PQL	RS\P	GTTJ[HGXOSX̂	PQL	ZLIPS]STGPL_	zGIIGXPSL\	ILYUSILM	NO	PQL	ZJXPIGTP	yJTU[LXP\	\QGRR	TJ[[LXTL	JX	PQL	MGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJX	J]	PQL	zJI{	JI	ML\ŜXGPLM	HJIPSJX	PQLILJ]	UXRL\\	JPQLIWS\L	HIJKSMLM	SX	PQL	ZLIPS]STGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJX_	̀ab�b¡	|QL	ZLIPS]STGPL	J]	~UN\PGXPSGR	ZJ[HRLPSJX	\QGRR	NL	\UN[SPPLM	PJ	PQL	xWXLI	GXM	ZJXPIGTPJI	]JI	PQLSI	WISPPLX	GTTLHPGXTL	J]	IL\HJX\SNSRSPSL\	G\\ŜXLM	PJ	PQL[	SX	PQL	ZLIPS]STGPL_	¢HJX	\UTQ	GTTLHPGXTLV	GXM	TJX\LXP	J]	\UILPO	S]	GXOV	PQL	xWXLI	\QGRR	[G{L	HGO[LXP	J]	ILPGSXĜL	GHHROSX̂	PJ	PQL	zJI{	JI	ML\ŜXGPLM	HJIPSJX	PQLILJ]_	~UTQ	HGO[LXP	\QGRR	NL	GMvU\PLM	]JI	zJI{	PQGP	S\	SXTJ[HRLPL	JI	XJP	SX	GTTJIMGXTL	WSPQ	PQL	ILYUSIL[LXP\	J]	PQL	ZJXPIGTP	yJTU[LXP\_����������	��������	̀aba	meiqfeg	£¤¤h�ep¤n	ki	¥�j	̀abab�	|QL	xWXLI	[GO	JTTUHO	JI	U\L	GXO	TJ[HRLPLM	JI	HGIPSGRRO	TJ[HRLPLM	HJIPSJX	J]	PQL	zJI{	GP	GXO	\PĜL	WQLX	\UTQ	HJIPSJX	S\	ML\ŜXGPLM	NO	\LHGIGPL	ĜILL[LXP	WSPQ	PQL	ZJXPIGTPJIV	HIJKSMLM	\UTQ	JTTUHGXTO	JI	U\L	S\	TJX\LXPLM	PJ	NO	PQL	SX\UILI	GXM	GUPQJIS�LM	NO	HUNRST	GUPQJISPSL\	QGKSX̂	vUIS\MSTPSJX	JKLI	PQL	uIJvLTP_	~UTQ	HGIPSGR	JTTUHGXTO	JI	U\L	[GO	TJ[[LXTL	WQLPQLI	JI	XJP	PQL	HJIPSJX	S\	\UN\PGXPSGRRO	TJ[HRLPLV	HIJKSMLM	PQL	xWXLI	GXM	ZJXPIGTPJI	QGKL	GTTLHPLM	SX	WISPSX̂	PQL	IL\HJX\SNSRSPSL\	G\\ŜXLM	PJ	LGTQ	J]	PQL[	]JI	HGO[LXP\V	ILPGSXĜL	S]	GXOV	\LTUISPOV	[GSXPLXGXTLV	QLGPV	UPSRSPSL\V	MG[ĜL	PJ	PQL	zJI{	GXM	SX\UIGXTLV	GXM	QGKL	ĜILLM	SX	WISPSX̂	TJXTLIXSX̂	PQL	HLISJM	]JI	TJIILTPSJX	J]	PQL	zJI{	GXM	TJ[[LXTL[LXP	J]	WGIIGXPSL\	ILYUSILM	NO	PQL	ZJXPIGTP	yJTU[LXP\_	ZJX\LXP	J]	PQL	ZJXPIGTPJI	PJ	HGIPSGR	JTTUHGXTO	JI	U\L	\QGRR	XJP	NL	UXILG\JXGNRO	WSPQQLRM_	|QL	\PĜL	J]	PQL	HIĴIL\\	J]	PQL	zJI{	\QGRR	NL	MLPLI[SXLM	NO	
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GHIJJKL	MNHKKOKLJ	PKJGKKL	JQK	RGLKH	MLS	TULJHMVJUH	UHW	IX	LU	MNHKKOKLJ	IY	HKMVQKSW	PZ	SKVIYIUL	UX	JQK	[HVQIJKVJ	MXJKH	VULY\]JMJIUL	GIJQ	JQK	TULYJH\VJIUL	̂MLMNKH_	̀ababc	dOOKSIMJK]Z	eHIUH	JU	Y\VQ	eMHJIM]	UVV\eMLVZ	UH	\YKW	JQK	RGLKHW	TULYJH\VJIUL	̂MLMNKHW	TULJHMVJUHW	MLS	[HVQIJKVJ	YQM]]	fUILJ]Z	ILYeKVJ	JQK	MHKM	JU	PK	UVV\eIKS	UH	eUHJIUL	UX	JQK	gUHh	JU	PK	\YKS	IL	UHSKH	JU	SKJKHOILK	MLS	HKVUHS	JQK	VULSIJIUL	UX	JQK	gUHh_	̀ababi	jL]KYY	UJQKHGIYK	MNHKKS	\eULW	eMHJIM]	UVV\eMLVZ	UH	\YK	UX	M	eUHJIUL	UH	eUHJIULY	UX	JQK	gUHh	YQM]]	LUJ	VULYJIJ\JK	MVVKeJMLVK	UX	gUHh	LUJ	VUOe]ZILN	GIJQ	JQK	HKk\IHKOKLJY	UX	JQK	TULJHMVJ	lUV\OKLJY_	̀abmn	opqrs	tuvwsxypuq	rqz	opqrs	{r|vxqy	̀abmnbm	RL	UH	GIJQIL	YK}KL	~��	SMZY	XU]]UGILN	JQK	SMJK	UX	�ILM]	TUOe]KJIUL	~MY	KYJMP]IYQKS	IL	JQK	PIS	SUV\OKLJY	UH	OUSIXIKS	PZ	TQMLNK	RHSKH�	JQK	[HVQIJKVJ	GI]]	VULS\VJ	M	XILM]	ILYeKVJIUL	UX	JQK	GUHh_	[Y	M	HKY\]J	UX	JQMJ	ILYeKVJIULW	JQK	[HVQIJKVJ		GI]]	IYY\K	M		�ILM]	dLYeKVJIUL	�KeUHJ_	�QIY	HKeUHJ	GI]]	SUV\OKLJ	JQK	VULSIJIUL	UX	JQK	GUHh	MLS	GI]]	HKLSKH	M	XUHOM]	UeILIUL	MY	JU	JQK	GQKJQKH	UH	LUJ	JQK	GUHh	UH	SKYINLMJKS	eUHJIUL	IY	VUOe]KJK_	dXW	MY	M	HKY\]J	UX	JQK	[HVQIJKVJ�Y	ILYeKVJIULW	IJ	IY	SKJKHOILKS	JQMJ	JQK	GUHh	IY	LUJ	VUOe]KJK	MLS	IL	MVVUHSMLVK	GIJQ	JQK	TULJHMVJ	lUV\OKLJYW	JQK	[HVQIJKVJ	YQM]]	LUJIXZ	JQK	RGLKH	MLS	TULJHMVJUH	IL	GHIJILN	UX	JQIY	UeILIUL_	�QIY	LUJIVK	GI]]	ILV]\SK	JQK	�ILM]	dLYeKVJIUL	�KeUHJ	SUV\OKLJILN	JQK	VULSIJIULY	UX	JQK	GUHh	MLS	GI]]	PK	VULYISKHKS	M	XUHOM]	LUJIVK	JU	JQK	TULJHMVJUH	UX	JQKIH	XMI]\HK	JU	X\]XI]]	JQK	JKHOY	MLS	VULSIJIULY	UX	JQKIH	VULJHMVJ_	dX	MY	M	HKY\]J	UX	JQIY	ILYeKVJIULW	IJ	IY	SKJKHOILKS	JQMJ	JQK	GUHh	IY	VUOe]KJKW	JQK	TULJHMVJUH	YQM]]	Y\POIJ	JQKIH	�ILM]	�MZOKLJ	[ee]IVMJIUL	MLS	TKHJIXIVMJK	XUH	�MZOKLJ_	�QK	[HVQIJKVJ	GI]]	JQKL	VKHJIXZ	MLS	IYY\K	JQK	XILM]	TKHJIXIVMJK	XUH	�MZOKLJ	YJMJILN	JQMJ	JU	JQK	PKYJ	UX	JQK	[HVQIJKVJY	hLUG]KSNKW	ILXUHOMJIUL	MLS	PK]IKXW	MLS	UL	JQK	PMYIY	UX	JQK	[HVQIJKVJ�Y	eKHIUSIV	YIJK	}IYIJY	MLS	ILYeKVJIULYW	JQK	gUHh	QMY	PKKL	VUOe]KJKS	IL	MVVUHSMLVK	GIJQ	JQK	JKHOY	MLS	VULSIJIULY	UX	JQK	TULJHMVJ	lUV\OKLJY	MLS	JQMJ	JQK	KLJIHK	PM]MLVK	XU\LS	JU	PK	S\K	JQK	TULJHMVJUH	MLS	LUJKS	IL	JQK	XILM]	TKHJIXIVMJK	IY	S\K	MLS	eMZMP]K_	�QK	[HVQIJKVJ�Y	XILM]	TKHJIXIVMJK	XUH	eMZOKLJ	GI]]	VULYJIJ\JK	M	X\HJQKH	HKeHKYKLJMJIUL	JQMJ	JQK	VULSIJIULY	]IYJKS	IL	YKVJIUL	�_��_�	MY	eHKVKSKLJ	JU	JQK	TULJHMVJUH�Y	PKILN	KLJIJ]KS	JU	XILM]	eMZOKLJ	QM}K	PKKL	X\]XI]]KS_	�QK	XILM]	TKHJIXIVMJK	XUH	�MZOKLJ	GI]]	LUJ	PK	IYY\KS	\LJI]	M]]	GUHh	UL	JQK	XILM]	ILYeKVJIUL	HKeUHJ	IY	VUOe]KJKS	UH	VUHHKVJKS_	̀abmnbmbm	�QK	[HVQIJKVJ	GI]]	eKHXUHO	LU	OUHK	JQML	ULK	UL�YIJK	UPYKH}MJIUL	JU	SKJKHOILK	GQKJQKH	JQK	gUHh	UH	M	SKYINLMJKS	eUHJIUL	JQKHKUX	QMY	MJJMILKS	�ILM]	TUOe]KJIUL	IL	MVVUHSMLVK	GIJQ	JQK	TULJHMVJ	lUV\OKLJY_	�QK	RGLKH	IY	KLJIJ]KS	JU	HKIOP\HYKOKLJ	XHUO	JQK	TULJHMVJUH	XUH	MOU\LJY	eMIS	JU	JQK	[HVQIJKVJ	XUH	MLZ	MSSIJIULM]	UL�YIJK	UPYKH}MJIULY_	̀abmnbc	�KIJQKH	XILM]	eMZOKLJ	LUH	MLZ	HKOMILILN	HKJMILKS	eKHVKLJMNK	YQM]]	PKVUOK	S\K	\LJI]	JQK	TULJHMVJUH	Y\POIJY	JU	JQK	[HVQIJKVJ	JQHU\NQ	JQK	TULYJH\VJIUL	̂MLMNKH	~��	ML	MXXISM}IJ	JQMJ	eMZHU]]YW	PI]]Y	XUH	OMJKHIM]Y	MLS	Kk\IeOKLJW	MLS	UJQKH	ILSKPJKSLKYY	VULLKVJKS	GIJQ	JQK	gUHh	XUH	GQIVQ	JQK	RGLKH	UH	JQK	RGLKH�Y	eHUeKHJZ	OINQJ	PK	HKYeULYIP]K	UH	KLV\OPKHKS	~]KYY	MOU\LJY	GIJQQK]S	PZ	RGLKH�	QM}K	PKKL	eMIS	UH	UJQKHGIYK	YMJIYXIKSW	~��	M	VKHJIXIVMJK	K}ISKLVILN	JQMJ	ILY\HMLVK	HKk\IHKS	PZ	JQK	TULJHMVJ	lUV\OKLJY	JU	HKOMIL	IL	XUHVK	MXJKH	XILM]	eMZOKLJ	IY	V\HHKLJ]Z	IL	KXXKVJW	~��	M	GHIJJKL	YJMJKOKLJ	JQMJ	JQK	TULJHMVJUH	hLUGY	UX	LU	HKMYUL	JQMJ	JQK	ILY\HMLVK	GI]]	LUJ	PK	HKLKGMP]K	JU	VU}KH	JQK	eKHIUS	HKk\IHKS	PZ	JQK	TULJHMVJ	lUV\OKLJYW	~��	VULYKLJ	UX	Y\HKJZW	IX	MLZW	JU	XILM]	eMZOKLJ	~��	SUV\OKLJMJIUL	UX	MLZ	YeKVIM]	GMHHMLJIKYW	Y\VQ	MY	OML\XMVJ\HKHY�	GMHHMLJIKY	UH	YeKVIXIV	�\PVULJHMVJUH	GMHHMLJIKYW	MLS	~��W	IX	HKk\IHKS	PZ	JQK	RGLKHW	UJQKH	SMJM	KYJMP]IYQILN	eMZOKLJ	UH	YMJIYXMVJIUL	UX	UP]INMJIULYW	Y\VQ	MY	HKVKIeJY	MLS	HK]KMYKY	MLS	GMI}KHY	UX	]IKLYW	V]MIOYW	YKV\HIJZ	ILJKHKYJYW	UH	KLV\OPHMLVKY	MHIYILN	U\J	UX	JQK	TULJHMVJW	JU	JQK	K�JKLJ	MLS	IL	Y\VQ	XUHO	MY	OMZ	PK	SKYINLMJKS	PZ	JQK	RGLKH_	dX	M	�\PVULJHMVJUH	HKX\YKY	JU	X\HLIYQ	M	HK]KMYK	UH	GMI}KH	HKk\IHKS	PZ	JQK	RGLKHW	JQK	TULJHMVJUH	OMZ	X\HLIYQ	M	PULS	YMJIYXMVJUHZ	JU	JQK	RGLKH	JU	ILSKOLIXZ	JQK	RGLKH	MNMILYJ	Y\VQ	]IKLW	V]MIOW	YKV\HIJZ	ILJKHKYJW	UH	KLV\OPHMLVK_	dX	M	]IKLW	V]MIOW	YKV\HIJZ	ILJKHKYJW	UH	KLV\OPHMLVK	HKOMILY	\LYMJIYXIKS	MXJKH	eMZOKLJY	MHK	OMSKW	JQK	TULJHMVJUH	YQM]]	HKX\LS	JU	JQK	RGLKH	M]]	OULKZ	JQMJ	JQK	RGLKH	OMZ	PK	VUOeK]]KS	JU	eMZ	IL	SIYVQMHNILN	JQK	]IKLW	V]MIOW	YKV\HIJZ	ILJKHKYJW	UH	KLV\OPHMLVKW	ILV]\SILN	M]]	VUYJY	MLS	HKMYULMP]K	MJJUHLKZY�	XKKY_	̀abmnbi	dXW	MXJKH	�\PYJMLJIM]	TUOe]KJIUL	UX	JQK	gUHhW	XILM]	VUOe]KJIUL	JQKHKUX	IY	OMJKHIM]]Z	SK]MZKS	JQHU\NQ	LU	XM\]J	UX	JQK	TULJHMVJUH	UH	PZ	IYY\MLVK	UX	TQMLNK	RHSKHY	MXXKVJILN	XILM]	VUOe]KJIULW	MLS	JQK	TULYJH\VJIUL	̂MLMNKH	MLS	[HVQIJKVJ	YU	VULXIHOW	JQK	RGLKH	YQM]]W	\eUL	Mee]IVMJIUL	PZ	JQK	TULJHMVJUH	MLS	VKHJIXIVMJIUL	PZ	JQK	TULYJH\VJIUL	̂MLMNKH	MLS	[HVQIJKVJW	MLS	GIJQU\J	JKHOILMJILN	JQK	TULJHMVJW	OMhK	eMZOKLJ	UX	JQK	PM]MLVK	S\K	XUH	JQMJ	eUHJIUL	UX	JQK	gUHh	X\]]Z	VUOe]KJKSW	VUHHKVJKSW	MLS	MVVKeJKS_	dX	JQK	HKOMILILN	PM]MLVK	XUH	gUHh	LUJ	X\]]Z	VUOe]KJKS	UH	VUHHKVJKS	IY	]KYY	JQML	HKJMILMNK	YJIe\]MJKS	IL	JQK	TULJHMVJ	lUV\OKLJYW	MLS	IX	PULSY	QM}K	PKKL	X\HLIYQKSW	JQK	GHIJJKL	VULYKLJ	UX	JQK	Y\HKJZ	JU	eMZOKLJ	UX	JQK	PM]MLVK	S\K	XUH	JQMJ	eUHJIUL	UX	JQK	gUHh	X\]]Z	VUOe]KJKS	MLS	MVVKeJKS	YQM]]	PK	Y\POIJJKS	PZ	JQK	
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GHIJKLMJHK	JH	JNO	PKMNQJOMJ	JNKHRSN	JNO	GHITJKRMJQHI	ULILSOK	VKQHK	JH	MOKJQWQMLJQHI	HW	TRMN	VLXYOIJZ	[RMN	VLXYOIJ	TNL\\	]O	YL̂O	RÎOK	JOKYT	LÎ	MHÎQJQHIT	SH_OKIQIS	WQIL\	VLXYOIJ̀	OaMOVJ	JNLJ	QJ	TNL\\	IHJ	MHITJQJRJO	L	bLQ_OK	HW	G\LQYTZc	defgeh	iNO	YLjQIS	HW	WQIL\	VLXYOIJ	TNL\\	MHITJQJRJO	L	bLQ_OK	HW	G\LQYT	]X	JNO	kbIOK	OaMOVJ	JNHTO	LKQTQIS	WKHYef \QOIT̀	G\LQYT̀	TOMRKQJX	QIJOKOTJT̀	HK	OIMRY]KLIMOT	LKQTQIS	HRJ	HW	JNO	GHIJKLMJ	LÎ	RITOJJ\Ôlem WLQ\RKO	HW	JNO	nHKj	JH	MHYV\X	bQJN	JNO	KOoRQKOYOIJT	HW	JNO	GHIJKLMJ	pHMRYOIJTleq JOKYT	HW	TVOMQL\	bLKKLIJQOT	KOoRQKÔ	]X	JNO	GHIJKLMJ	pHMRYOIJTl	HKeh LR̂QJT	VOKWHKYÔ	]X	JNO	kbIOK̀	QW	VOKYQJJÔ	]X	JNO	GHIJKLMJ	pHMRYOIJT̀	LWJOK	WQIL\	VLXYOIJZc	defger	PMMOVJLIMO	HW	WQIL\	VLXYOIJ	]X	JNO	GHIJKLMJHK̀	L	[R]MHIJKLMJHK̀	HK	L	TRVV\QOK̀	TNL\\	MHITJQJRJO	L	bLQ_OK	HW	M\LQYT	]X	JNLJ	VLXOO	OaMOVJ	JNHTO	VKO_QHRT\X	YL̂O	QI	bKQJQIS	LÎ	Q̂OIJQWQÔ	]X	JNLJ	VLXOO	LT	RITOJJ\Ô	LJ	JNO	JQYO	HW	WQIL\	PVV\QMLJQHI	WHK	sLXYOIJZc	defget	uW	JNO	GHIJKLMJHK	QT	KOTVHITQ]\O	WHK	̂O\LXT	QI	JNO	WQIL\	MHYV\OJQHI	LÎ	M\HTOHRJ	]OXHÎ	JNO	MHIJKLMJ	TVOMQWQÔ	JQYÒ	JNO	kbIOK	QT	OIJQJ\Ô	JH	KOQY]RKTOYOIJ	WKHY	JNO	GHIJKLMJHK	WHK	LYHRIJT	VLQ̂	]X	JNO	kbIOK		JH	TR]TOoROIJ\X	OaJOÎ	JNO	v\OMJKHIQM	[R]YQJJL\	[XTJOY	w[R]YQJJL\	vaMNLISOxZyz{|}~�	fg			�z�{�}{|��	��	��z����	y��	�z���z{�c	fgef	������	�����������	���	��������iNO	GHIJKLMJHK	TNL\\	]O	KOTVHITQ]\O	WHK	QIQJQLJQIS̀	YLQIJLQIQIS̀	LÎ	TRVOK_QTQIS	L\\	TLWOJX	VKOMLRJQHIT	LÎ	VKHSKLYT	QI	MHIIOMJQHI	bQJN	JNO	VOKWHKYLIMO	HW	JNO	GHIJKLMJZ	iNO	GHIJKLMJHK	TNL\\	TR]YQJ	JNO	GHIJKLMJHK�T	TLWOJX	VKHSKLY	JH	JNO	GHITJKRMJQHI	ULILSOK	WHK	KO_QOb	LÎ	MHHK̂QILJQHI	bQJN	JNO	TLWOJX	VKHSKLYT	HW	HJNOK	GHIJKLMJHKTZ	iNO	GHIJKLMJHK	TNL\\	]O	KOTVHITQ]\O	WHK	YLQIJLQIQIS	TLWOJX	̂LJL	TNOOJT	LJ	JNO	TQJOZiNO	GHITJKRMJQHI	ULILSOK�T	KOTVHITQ]Q\QJQOT	WHK	KO_QOb	LÎ	MHHK̂QILJQHI	HW	TLWOJX	VKHSKLYT	TNL\\	IHJ	OaJOÎ	JH	̂QKOMJ	MHIJKH\	H_OK	HK	MNLKSO	HW	JNO	LMJT	HK	HYQTTQHIT	HW	JNO	GHIJKLMJHKT̀	[R]MHIJKLMJHKT̀	LSOIJT	HK	OYV\HXOOT	HW	JNO	GHIJKLMJHKT	HK	[R]MHIJKLMJHKT̀	HK	LIX	HJNOK	VOKTHIT	VOKWHKYQIS	VHKJQHIT	HW	JNO	nHKj	LÎ	IHJ	̂QKOMJ\X	OYV\HXÔ	]X	JNO	GHITJKRMJQHI	ULILSOKZc	fgem	������	��	�������	���	��������c	fgemef	iNO	GHIJKLMJHK	TNL\\	JLjO	KOLTHIL]\O	VKOMLRJQHIT	WHK	TLWOJX	HẀ	LÎ	TNL\\	VKH_Q̂O	KOLTHIL]\O	VKHJOMJQHI	JH	VKO_OIJ	̂LYLSÒ	QI�RKX̀	HK	\HTT	JHef OYV\HXOOT	HI	JNO	nHKj	LÎ	HJNOK	VOKTHIT	bNH	YLX	]O	LWWOMJÔ	JNOKO]Xlem JNO	nHKj	LÎ	YLJOKQL\T	LÎ	OoRQVYOIJ	JH	]O	QIMHKVHKLJÔ	JNOKOQÌ	bNOJNOK	QI	TJHKLSO	HI	HK	HWW	JNO	TQJÒ	RÎOK	MLKÒ	MRTJĤX̀	HK	MHIJKH\	HW	JNO	GHIJKLMJHK̀	L	[R]MHIJKLMJHK̀	HK	L	[R]�TR]MHIJKLMJHKleq HJNOK	VKHVOKJX	LJ	JNO	TQJO	HK	L̂�LMOIJ	JNOKOJH̀	TRMN	LT	JKOOT̀	TNKR]T̀	\LbIT̀	bL\jT̀	VL_OYOIJT̀	KHL̂bLXT̀	TJKRMJRKOT̀	LÎ	RJQ\QJQOT	IHJ	̂OTQSILJÔ	WHK	KOYH_L\̀	KO\HMLJQHÌ	HK	KOV\LMOYOIJ	QI	JNO	MHRKTO	HW	MHITJKRMJQHIl	LÎeh MHITJKRMJQHI	HK	HVOKLJQHIT	]X	JNO	kbIOK̀	[OVLKLJO	GHIJKLMJHKT̀	HK	HJNOK	GHIJKLMJHKTZc	fgemem	iNO	GHIJKLMJHK	TNL\\	MHYV\X	bQJǸ	LÎ	SQ_O	IHJQMOT	KOoRQKÔ	]X	LVV\QML]\O	\LbT̀	TJLJRJOT̀	HK̂QILIMOT̀	MĤOT̀	KR\OT	LÎ	KOSR\LJQHIT̀	LÎ	\LbWR\	HK̂OKT	HW	VR]\QM	LRJNHKQJQOT̀	]OLKQIS	HI	TLWOJX	HW	VOKTHIT	HK	VKHVOKJX	HK	JNOQK	VKHJOMJQHI	WKHY	̂LYLSÒ	QI�RKX̀	HK	\HTTZc	fgemeq	iNO	GHIJKLMJHK	TNL\\	QYV\OYOIJ̀	OKOMJ̀	LÎ	YLQIJLQÌ	LT	KOoRQKÔ	]X	OaQTJQIS	MHÎQJQHIT	LÎ	VOKWHKYLIMO	HW	JNO	GHIJKLMJ̀	KOLTHIL]\O	TLWOSRLK̂T	WHK	TLWOJX	LÎ	VKHJOMJQHÌ	QIM\R̂QIS	VHTJQIS	̂LISOK	TQSIT	LÎ	HJNOK	bLKIQIST	LSLQITJ	NL�LK̂Tl	VKHYR\SLJQIS	TLWOJX	KOSR\LJQHITl	LÎ	IHJQWXQIS	JNO	HbIOKT	LÎ	RTOKT	HW	L̂�LMOIJ	TQJOT	LÎ	RJQ\QJQOT	HW	JNO	TLWOSRLK̂TZc	fgemeh	nNOI	RTO	HK	TJHKLSO	HW	OaV\HTQ_OT	HK	HJNOK	NL�LK̂HRT	YLJOKQL\T	HK	OoRQVYOIJ	HK	RIRTRL\	YOJNĤT	LKO	IOMOTTLKX	WHK	OaOMRJQHI	HW	JNO	nHKj̀	JNO	GHIJKLMJHK	TNL\\	OaOKMQTO	RJYHTJ	MLKO	LÎ	MLKKX	HI	TRMN	LMJQ_QJQOT	RÎOK	TRVOK_QTQHI	HW	VKHVOK\X	oRL\QWQÔ	VOKTHIIO\Zc	fgemer	iNO	GHIJKLMJHK	TNL\\	VKHYVJ\X	KOYÔX	̂LYLSO	LÎ	\HTT	wHJNOK	JNLI	̂LYLSO	HK	\HTT	QITRKÔ	RÎOK	VKHVOKJX	QITRKLIMO	KOoRQKÔ	]X	JNO	GHIJKLMJ	pHMRYOIJTx	JH	VKHVOKJX	KOWOKKÔ	JH	QI	[OMJQHIT	��Z�Z�Z�̀	��Z�Z�Z�	LÎ	��Z�Z�Z�	MLRTÔ	QI	bNH\O	HK	QI	VLKJ	]X	JNO	GHIJKLMJHK̀	L	[R]MHIJKLMJHK̀	L	[R]�TR]MHIJKLMJHK̀	HK	LIXHIO	̂QKOMJ\X	HK	QÎQKOMJ\X	OYV\HXÔ	]X	LIX	HW	JNOỲ	HK	]X	LIXHIO	WHK	bNHTO	LMJT	JNOX	YLX	]O	\QL]\O	LÎ	WHK	bNQMN	JNO	GHIJKLMJHK	QT	KOTVHITQ]\O	
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GHIJK	LJMNOPHQ	RSTUTRTUV	RSTUTRTW	XHI	RSTUTRTYT	Z[J	\PHNKXMNPK	]X̂	]X_J	X	\̀XO]	aPK	N[J	MPQN	NP	KJ]JÎ	N[J	IX]XbJ	PK	P̀QQ	NP	N[J	JcNJHN	QGM[	IX]XbJ	PK	̀PQQ	OQ	XNNKOdGNXd̀J	NP	XMNQ	PK	P]OQQOPHQ	Pa	N[J	efHJKV	\PHQNKGMNOPH	gXHXbJK	PK	hKM[ONJMN	PK	XĤPHJ	IOKJMǸ̂	PK	OHIOKJMǸ̂	J]ìP̂JI	d̂	XĤ	Pa	N[J]V	PK	d̂	XĤPHJ	aPK	f[PQJ	XMNQ	XĤ	Pa	N[J]	]X̂	dJ	ÒXd̀JV	XHI	HPN	XNNKOdGNXd̀J	NP	N[J	aXG̀N	PK	HJb̀ObJHMJ	Pa	N[J	\PHNKXMNPKT	Z[J	aPKJbPOHb	Pd̀ObXNOPHQ	Pa	N[J	\PHNKXMNPK	XKJ	OH	XIIONOPH	NP	N[J	\PHNKXMNPKjQ	Pd̀ObXNOPHQ	GHIJK	LJMNOPH	WTRkTl	mnopoq	Z[J	\PHNKXMNPK	Q[X̀̀	IJQObHXNJ	X	KJQiPHQOd̀J	]J]dJK	Pa	N[J	\PHNKXMNPKjQ	PKbXHOrXNOPH	XN	N[J	QONJ	f[PQJ	IGN̂	Q[X̀̀	dJ	N[J	iKJsJHNOPH	Pa	XMMOIJHNQT	Z[OQ	iJKQPH	Q[X̀̀	dJ	N[J	\PHNKXMNPKjQ	QGiJKOHNJHIJHN	GH̀JQQ	PN[JKfOQJ	IJQObHXNJI	d̂	N[J	\PHNKXMNPK	OH	fKONOHb	NP	N[J	efHJKV	\PHQNKGMNOPH	gXHXbJK	XHI	hKM[ONJMNTl	mnopot	Z[J	\PHNKXMNPK	Q[X̀̀	HPN	iJK]ON	XĤ	iXKN	Pa	N[J	MPHQNKGMNOPH	PK	QONJ	NP	dJ	̀PXIJI	QP	XQ	NP	MXGQJ	IX]XbJ	PK	MKJXNJ	XH	GHQXaJ	MPHIONOPHTl	mnopou	vwxyz{	|z	}~�~��	�|	��z�|w	|z	�z|��z�{�a	JON[JK	iXKN̂	QGaaJKQ	OH�GK̂	PK	IX]XbJ	NP	iJKQPH	PK	iKPiJKN̂	dJMXGQJ	Pa	XH	XMN	PK	P]OQQOPH	Pa	N[J	PN[JK	iXKN̂V	PK	Pa	PN[JKQ	aPK	f[PQJ	XMNQ	QGM[	iXKN̂	OQ	̀JbX̀̀ 	̂KJQiPHQOd̀JV	fKONNJH	HPNOMJ	Pa	N[J	OH�GK̂	PK	IX]XbJV	f[JN[JK	PK	HPN	OHQGKJIV	Q[X̀̀	dJ	bOsJH	NP	N[J	PN[JK	iXKN̂	fON[OH	X	KJXQPHXd̀J	NO]J	HPN	JcMJJIOHb	UR	IX̂Q	XaNJK	IOQMPsJK̂T	Z[J	HPNOMJ	Q[X̀̀	iKPsOIJ	QGaaOMOJHN	IJNXÒ	NP	JHXd̀J	N[J	PN[JK	iXKN̂	NP	OHsJQNObXNJ	N[J	]XNNJKTl	mno�	�~�~z�|y�	�~��z�~��l	mno�om	Z[J	\PHNKXMNPK	OQ	KJQiPHQOd̀J	aPK	MP]ìOXHMJ	fON[	XĤ	KJ�GOKJ]JHNQ	OHM̀GIJI	OH	N[J	\PHNKXMN	�PMG]JHNQ	KJbXKIOHb	[XrXKIPGQ	]XNJKOX̀Q	PK	QGdQNXHMJQT	�a	N[J	\PHNKXMNPK	JHMPGHNJKQ	X	[XrXKIPGQ	]XNJKOX̀	PK	QGdQNXHMJ	HPN	XIIKJQQJI	OH	N[J	\PHNKXMN	�PMG]JHNQ	XHI	Oa	KJXQPHXd̀J	iKJMXGNOPHQ	fÒ̀	dJ	OHXIJ�GXNJ	NP	iKJsJHN	aPKJQJJXd̀J	dPIÒ̂	OH�GK̂	PK	IJXN[	NP	iJKQPHQ	KJQG̀NOHb	aKP]	X	]XNJKOX̀	PK	QGdQNXHMJV	OHM̀GIOHb	dGN	HPN	̀O]ONJI	NP	XQdJQNPQ	PK	iP̀̂ M[̀PKOHXNJI	dOi[JĤ 	̀��\��V	JHMPGHNJKJI	PH	N[J	QONJ	d̂	N[J	\PHNKXMNPKV	N[J	\PHNKXMNPK	Q[X̀̀V	GiPH	KJMPbHOrOHb	N[J	MPHIONOPHV	O]]JIOXNJ̀̂	QNPi	�PK_	OH	N[J	XaaJMNJI	XKJX	XHI	HPNOâ	N[J	efHJKV	\PHQNKGMNOPH	gXHXbJK	XHI	hKM[ONJMN	Pa	N[J	MPHIONOPHTl	mno�op	�iPH	KJMJOiN	Pa	N[J	\PHNKXMNPKjQ	fKONNJH	HPNOMJV	N[J	efHJK	Q[X̀̀	PdNXOH	N[J	QJKsOMJQ	Pa	X	̀OMJHQJI	̀XdPKXNPK̂	NP	sJKOâ	N[J	iKJQJHMJ	PK	XdQJHMJ	Pa	N[J	]XNJKOX̀	PK	QGdQNXHMJ	KJiPKNJI	d̂	N[J	\PHNKXMNPK	XHIV	OH	N[J	JsJHN	QGM[	]XNJKOX̀	PK	QGdQNXHMJ	OQ	aPGHI	NP	dJ	iKJQJHNV	NP	MXGQJ	ON	NP	dJ	KJHIJKJI	[XK]̀JQQT	�H̀JQQ	PN[JKfOQJ	KJ�GOKJI	d̂	N[J	\PHNKXMN	�PMG]JHNQV	N[J	efHJK	Q[X̀̀	aGKHOQ[	OH	fKONOHb	NP	N[J	\PHNKXMNPKV	\PHQNKGMNOPH	gXHXbJK	XHI	hKM[ONJMN	N[J	HX]JQ	XHI	�GX̀OaOMXNOPHQ	Pa	iJKQPHQ	PK	JHNONOJQ	f[P	XKJ	NP	iJKaPK]	NJQNQ	sJKOâOHb	N[J	iKJQJHMJ	PK	XdQJHMJ	Pa	N[J	]XNJKOX̀	PK	QGdQNXHMJ	PK	f[P	XKJ	NP	iJKaPK]	N[J	NXQ_	Pa	KJ]PsX̀	PK	QXaJ	MPHNXOH]JHN	Pa	N[J	]XNJKOX̀	PK	QGdQNXHMJT	Z[J	\PHNKXMNPKV	N[J	\PHQNKGMNOPH	gXHXbJK	XHI	N[J	hKM[ONJMN	fÒ̀	iKP]iǸ̂	KJì̂ 	NP	N[J	efHJK	OH	fKONOHb	QNXNOHb	f[JN[JK	PK	HPN	XĤ	Pa	N[J]	[XQ	KJXQPHXd̀J	Pd�JMNOPH	NP	N[J	iJKQPHQ	PK	JHNONOJQ	iKPiPQJI	d̂	N[J	efHJKT	�a	N[J	\PHNKXMNPKV	\PHQNKGMNOPH	gXHXbJK	PK	hKM[ONJMN	[XQ	XH	Pd�JMNOPH	NP	X	iJKQPH	PK	JHNON̂	iKPiPQJI	d̂	N[J	efHJKV	N[J	efHJK	Q[X̀̀	iKPiPQJ	XHPN[JK	NP	f[P]	N[J	\PHNKXMNPKV	N[J	\PHQNKGMNOPH	gXHXbJK	XHI	N[J	hKM[ONJMN	[XsJ	HP	KJXQPHXd̀J	Pd�JMNOPHT	�[JH	N[J	]XNJKOX̀	PK	QGdQNXHMJ	[XQ	dJJH	KJHIJKJI	[XK]̀JQQV	�PK_	OH	N[J	XaaJMNJI	XKJX	Q[X̀̀	KJQG]J	GiPH	fKONNJH	XbKJJ]JHN	Pa	N[J	efHJK	XHI	\PHNKXMNPKT	�̂	\[XHbJ	eKIJKV	N[J	\PHNKXMN	ZO]J	Q[X̀̀	dJ	JcNJHIJI	XiiKPiKOXNJ̀̂V	XHI	N[J	\PHNKXMN	LG]	Q[X̀̀	dJ	OHMKJXQJI	d̂	N[J	X]PGHN	Pa	N[J	\PHNKXMNPKjQ	KJXQPHXd̀J	XIIONOPHX̀	MPQNQ	Pa	Q[GNIPfHV	IJ̀X̂V	XHI	QNXKN�GiTl	mno�o�	ZP	N[J	aG̀̀JQN	JcNJHN	iJK]ONNJI	d̂	̀XfV	N[J	efHJK	Q[X̀̀	OHIJ]HOâ	XHI	[P̀I	[XK]̀JQQ	N[J	\PHNKXMNPKV	LGdMPHNKXMNPKQV	\PHQNKGMNOPH	gXHXbJKV	hKM[ONJMNV	N[JOK	MPHQG̀NXHNQV	XHI	XbJHNQ	XHI	J]ìP̂JJQ	Pa	XĤ	Pa	N[J]	aKP]	XHI	XbXOHQN	M̀XO]QV	IX]XbJQV	̀PQQJQV	XHI	JciJHQJQV	OHM̀GIOHb	dGN	HPN	̀O]ONJI	NP	XNNPKHĴQj	aJJQV	XKOQOHb	PGN	Pa	PK	KJQG̀NOHb	aKP]	iJKaPK]XHMJ	Pa	N[J	�PK_	OH	N[J	XaaJMNJI	XKJX	Oa	OH	aXMN	N[J	]XNJKOX̀	PK	QGdQNXHMJ	iKJQJHNQ	N[J	KOQ_	Pa	dPIÒ̂	OH�GK̂	PK	IJXN[	XQ	IJQMKOdJI	OH	LJMNOPH	RSTWTR	XHI	[XQ	HPN	dJJH	KJHIJKJI	[XK]̀JQQV	iKPsOIJI	N[XN	QGM[	M̀XO]V	IX]XbJV	̀PQQV	PK	JciJHQJ	OQ	XNNKOdGNXd̀J	NP	dPIÒ̂	OH�GK̂V	QOM_HJQQV	IOQJXQJ	PK	IJXN[V	PK	NP	OH�GK̂	NP	PK	IJQNKGMNOPH	Pa	NXHbOd̀J	iKPiJKN̂	�PN[JK	N[XH	N[J	�PK_	ONQJ̀a�V	JcMJiN	NP	N[J	JcNJHN	N[XN	QGM[	IX]XbJV	̀PQQV	PK	JciJHQJ	OQ	IGJ	NP	N[J	aXG̀N	PK	HJb̀ObJHMJ	Pa	N[J	iXKN̂	QJJ_OHb	OHIJ]HON̂Tl	mno�o�	Z[J	efHJK	Q[X̀̀	HPN	dJ	KJQiPHQOd̀J	GHIJK	N[OQ	LJMNOPH	RSTW	aPK	[XrXKIPGQ	]XNJKOX̀Q	PK	QGdQNXHMJQ	N[J	\PHNKXMNPK	dKOHbQ	NP	N[J	QONJ	GH̀JQQ	QGM[	]XNJKOX̀Q	PK	QGdQNXHMJQ	XKJ	KJ�GOKJI	d̂	N[J	\PHNKXMN	�PMG]JHNQT	Z[J	efHJK	Q[X̀̀	dJ	KJQiPHQOd̀J	aPK	[XrXKIPGQ	]XNJKOX̀Q	PK	QGdQNXHMJQ	KJ�GOKJI	d̂	N[J	\PHNKXMN	�PMG]JHNQV	JcMJiN	NP	N[J	JcNJHN	Pa	N[J	\PHNKXMNPKjQ	aXG̀N	PK	HJb̀ObJHMJ	OH	N[J	GQJ	XHI	[XHÌOHb	Pa	QGM[	]XNJKOX̀Q	PK	QGdQNXHMJQT
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G	HIJKJL	MNO	PQRSTUVSQT	WNUXX	TOYZ[\TWO	SNO	]̂ ROT	_QT	SNO	VQWS	UR̀	OabORWO	SNO	]̂ ROT	YRV\TW	cde	_QT	TOZÒYUSYQR	Q_	NUfUT̀Q\W	ZUSOTYUXW	QT	W\[WSURVOW	SNO	PQRSTUVSQT	[TYRgW	SQ	SNO	WYSO	UR̀	ROgXYgORSXh	NUR̀XOWi	QT	cje	̂NOTO	SNO	PQRSTUVSQT	_UYXW	SQ	bOT_QTZ	YSW	Q[XYgUSYQRW	\R̀OT	kOVSYQR	dlmnmdi	OaVObS	SQ	SNO	OaSORS	SNUS	SNO	VQWS	UR̀	OabORWO	UTO	̀\O	SQ	SNO	]̂ ROToW	_U\XS	QT	ROgXYgORVOmG	HIJKJp	q_i	̂YSNQ\S	ROgXYgORVO	QR	SNO	bUTS	Q_	SNO	PQRSTUVSQTi	SNO	PQRSTUVSQT	YW	NOX̀	XYU[XO	[h	U	gQrOTRZORS	UgORVh	_QT	SNO	VQWS	Q_	TOZÒYUSYQR	Q_	U	NUfUT̀Q\W	ZUSOTYUX	QT	W\[WSURVO	WQXOXh	[h	TOUWQR	Q_	bOT_QTZYRg	sQTt	UW	TOu\YTÒ	[h	SNO	PQRSTUVS	vQV\ZORSWi	SNO	]̂ ROT	WNUXX	TOYZ[\TWO	SNO	PQRSTUVSQT	_QT	UXX	VQWS	UR̀	OabORWO	SNOTO[h	YRV\TTÒmG	HIJw	xyz{|z}~�z�qR	UR	OZOTgORVh	U__OVSYRg	WU_OSh	Q_	bOTWQRW	QT	bTQbOTShi	SNO	PQRSTUVSQT	WNUXX	UVSi	US	SNO	PQRSTUVSQToW	̀YWVTOSYQRi	SQ	bTOrORS	SNTOUSORÒ	̀UZUgOi	YR�\Thi	QT	XQWWm	�̀ ỲSYQRUX	VQZbORWUSYQR	QT	OaSORWYQR	Q_	SYZO	VXUYZÒ	[h	SNO	PQRSTUVSQT	QR	UVVQ\RS	Q_	UR	OZOTgORVh	WNUXX	[O	̀OSOTZYRÒ	UW	bTQrỲÒ	YR	�TSYVXO	d�	UR̀	�TSYVXO	�m������x	HH			��������x	���	�����G	HHJH	��}�{�~��{��	�}��{�}~z	�}�	��}��G	HHJHJH	MNO	PQRSTUVSQT	WNUXX	b\TVNUWO	UR̀	ZUYRSUYR	YRW\TURVO	Q_	SNO	ShbOW	UR̀	XYZYSW	Q_	XYU[YXYShi	VQRSUYRYRg	SNO	OR̀QTWOZORSWi	UR̀	W\[�OVS	SQ	SNO	SOTZW	UR̀	VQR̀YSYQRWi	UW	̀OWVTY[Ò	YR	SNO	�gTOOZORS	QT	OXWÔNOTO	YR	SNO	PQRSTUVS	vQV\ZORSWm	MNO	PQRSTUVSQT	WNUXX	b\TVNUWO	UR̀	ZUYRSUYR	SNO	TOu\YTÒ	YRW\TURVO	_TQZ	UR	YRW\TURVO	VQZbURh	QT	YRW\TURVO	VQZbURYOW	XÛ_\XXh	U\SNQTYfÒ	SQ	YWW\O	YRW\TURVO	YR	SNO	�\TYẀYVSYQR	̂NOTO	SNO	�TQ�OVS	YW	XQVUSÒm	MNO	]̂ ROTi	PQRWST\VSYQR	�URUgOT	UR̀	PQRWST\VSYQR	�URUgOToW	VQRW\XSURSWi	UR̀	SNO	�TVNYSOVS	UR̀	�TVNYSOVSoW	VQRW\XSURSWi	WNUXX	[O	RUZÒ	UW	Ù ỲSYQRUX	YRW\TÒW	\R̀OT	SNO	PQRSTUVSQToW	VQZZOTVYUX	gOROTUX	XYU[YXYSh	bQXYVh	QT	UW	QSNOT̂YWO	ÒWVTY[Ò	YR	SNO	PQRSTUVS	vQV\ZORSWm	MNO	bQXYVh	VOTSY_YVUSO	Z\WS	YRVX\̀O	SNO	bTQ�OVS	RUZOmG	HHJHJ�	MNO	PQRSTUVSQT	WNUXX	bTQrỲO	W\TOSh	[QR̀W	Q_	SNO	ShbOWi	_QT	W\VN	bORUX	W\ZWi	UR̀	W\[�OVS	SQ	W\VN	SOTZW	UR̀	VQR̀YSYQRW	UW	TOu\YTÒ	[h	SNO	PQRSTUVS	vQV\ZORSWm	MNO	PQRSTUVSQT	WNUXX	b\TVNUWO	UR̀	ZUYRSUYR	SNO	TOu\YTÒ	[QR̀W	_TQZ	U	VQZbURh	QT	VQZbURYOW	XÛ_\XXh	U\SNQTYfÒ	SQ	YWW\O	W\TOSh	[QR̀W	YR	SNO	�\TYẀYVSYQR	̂NOTO	SNO	�TQ�OVS	YW	XQVUSÒmG	HHJHJK	�bQR	SNO	TOu\OWS	Q_	URh	bOTWQR	QT	ORSYSh	UbbOUTYRg	SQ	[O	U	bQSORSYUX	[ORO_YVYUTh	Q_	[QR̀W	VQrOTYRg	bUhZORS	Q_	Q[XYgUSYQRW	UTYWYRg	\R̀OT	SNO	PQRSTUVSi	SNO	PQRSTUVSQT	WNUXX	bTQZbSXh	_\TRYWN	U	VQbh	Q_	SNO	[QR̀W	QT	WNUXX	U\SNQTYfO	U	VQbh	SQ	[O	_\TRYWNÒmG	HHJHJw	����~z	��	��}~z������}	�{	x���{����}	��	��}�{�~��{��	�z���{z�	�}��{�}~zJ	sYSNYR	SNTOO	cne	[\WYROWW	̀UhW	Q_	SNO	̀USO	SNO	PQRSTUVSQT	[OVQZOW	ÛUTO	Q_	UR	YZbOR̀YRg	QT	UVS\UX	VURVOXXUSYQR	QT	OabYTUSYQR	Q_	URh	YRW\TURVO	TOu\YTÒ	[h	SNO	PQRSTUVS	vQV\ZORSWi	SNO	PQRSTUVSQT	WNUXX	bTQrỲO	RQSYVO	̀YTOVSXh	SQ	SNO	]̂ ROTi	UR̀	WObUTUSOXh	SQ	SNO	PQRWST\VSYQR	�URUgOTi	Q_	W\VN	YZbOR̀YRg	QT	UVS\UX	VURVOXXUSYQR	QT	OabYTUSYQRm	�bQR	TOVOYbS	Q_	RQSYVO	_TQZ	SNO	PQRSTUVSQTi	SNO	]̂ ROT	WNUXXi	\RXOWW	SNO	XUbWO	YR	VQrOTUgO	UTYWOW	_TQZ	UR	UVS	QT	QZYWWYQR	Q_	SNO	]̂ ROTi	NUrO	SNO	TYgNS	SQ	WSQb	SNO	sQTt	\RSYX	SNO	XUbWO	YR	VQrOTUgO	NUW	[OOR	V\TÒ	[h	SNO	bTQV\TOZORS	Q_	TObXUVOZORS	VQrOTUgO	[h	SNO	PQRSTUVSQTm	MNO	_\TRYWNYRg	Q_	RQSYVO	[h	SNO	PQRSTUVSQT	WNUXX	RQS	TOXYOrO	SNO	PQRSTUVSQT	Q_	URh	VQRSTUVS\UX	Q[XYgUSYQR	SQ	bTQrỲO	URh	TOu\YTÒ	VQrOTUgOmG	HHJ�	� }z{��	�}��{�}~zG	HHJ�JH	MNO	]̂ ROT	WNUXX	b\TVNUWO	UR̀	ZUYRSUYR	YRW\TURVO	Q_	SNO	ShbOW	UR̀	XYZYSW	Q_	XYU[YXYShi	VQRSUYRYRg	SNO	OR̀QTWOZORSWi	UR̀	W\[�OVS	SQ	SNO	SOTZW	UR̀	VQR̀YSYQRWi	UW	̀OWVTY[Ò	YR	SNO	�gTOOZORS	QT	OXWÔNOTO	YR	SNO	PQRSTUVS	vQV\ZORSWm	MNO	]̂ ROT	WNUXX	b\TVNUWO	UR̀	ZUYRSUYR	SNO	TOu\YTÒ	YRW\TURVO	_TQZ	UR	YRW\TURVO	VQZbURh	QT	YRW\TURVO	VQZbURYOW	XÛ_\XXh	U\SNQTYfÒ	SQ	YWW\O	YRW\TURVO	YR	SNO	�\TYẀYVSYQR	̂NOTO	SNO	�TQ�OVS	YW	XQVUSÒmG	HHJ�J�	¡����{z	��	¢�{~£��z	�z���{z�	¢{��z{�¤	�}��{�}~zJ	q_	SNO	]̂ ROT	_UYXW	SQ	b\TVNUWO	UR̀	ZUYRSUYR	SNO	TOu\YTÒ	bTQbOTSh	YRW\TURVOi	̂YSN	UXX	Q_	SNO	VQrOTUgOW	UR̀	YR	SNO	UZQ\RSW	̀OWVTY[Ò	YR	SNO	�gTOOZORS	QT	OXWÔNOTO	YR	SNO	PQRSTUVS	vQV\ZORSWi	SNO	]̂ ROT	WNUXX	YR_QTZ	[QSN	SNO	PQRSTUVSQT	UR̀	SNO	PQRWST\VSYQR	�URUgOTi	WObUTUSOXh	UR̀	YR	T̂YSYRgi	bTYQT	SQ	VQZZORVOZORS	Q_	SNO	sQTtm	�bQR	TOVOYbS	Q_	RQSYVO	_TQZ	SNO	]̂ ROTi	SNO	PQRSTUVSQT	ZUh	̀OXUh	VQZZORVOZORS	Q_	SNO	sQTt	UR̀	ZUh	Q[SUYR	YRW\TURVO	SNUS	̂YXX	bTQSOVS	SNO	YRSOTOWSW	Q_	SNO	PQRSTUVSQTi	k\[VQRSTUVSQTWi	UR̀	k\[¥k\[VQRSTUVSQTW	YR	SNO	sQTtm	sNOR	SNO	_UYX\TO	SQ	bTQrỲO	VQrOTUgO	NUW	[OOR	V\TÒ	QT	TOWQXrÒi	SNO	PQRSTUVS	k\Z	UR̀	PQRSTUVS	MYZO	WNUXX	[O	Ou\YSU[Xh	Ù�\WSÒm	qR	SNO	OrORS	SNO	]̂ ROT	_UYXW	SQ	bTQV\TO	VQrOTUgOi	SNO	]̂ ROT	ÛYrOW	UXX	TYgNSW	UgUYRWS	SNO	PQRSTUVSQTi	k\[VQRSTUVSQTWi	UR̀	k\[¥W\[VQRSTUVSQTW	SQ	SNO	OaSORS	SNO	XQWW	SQ	SNO	]̂ ROT	Q̂\X̀	NUrO	[OOR	VQrOTÒ	[h	SNO	YRW\TURVO	SQ	NUrO	[OOR	bTQV\TÒ	[h	SNO	]̂ ROTm	MNO	VQWS	Q_	SNO	YRW\TURVO	WNUXX	[O	VNUTgÒ	SQ	SNO	]̂ ROT	[h	U	PNURgO	]T̀OTm	q_	SNO	]̂ ROT	̀QOW	RQS	bTQrỲO	̂TYSSOR	RQSYVOi	UR̀	SNO	PQRSTUVSQT	YW	̀UZUgÒ	
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GH	IJK	LMNOPQK	RQ	SKTOKUI	RL	IJK	VWSKQ	IR	XPQUJMYK	RQ	ZMNSIMNS	IJK	QK[PNQK\	NSYPQMSUK]	IJK	VWSKQ	YJMOO	QKNZGPQYK	IJK	R̂SIQMUIRQ	LRQ	MOO	QKMYRSMGOK	URYIY	MS\	\MZMTKY	MIIQNGPIMGOK	IJKQKIR_	̀aabcbd	efghij	fk	lmnijoomghfn	fp	qrshpmghfn	fk	tunjpvw	xjyzhpj{	|pfsjpg}	~nwzpmnijb	�NIJNS	IJQKK	���	GPYNSKYY	\MHY	RL	IJK	\MIK	IJK	VWSKQ	GKURZKY	MWMQK	RL	MS	NZXKS\NST	RQ	MUIPMO	UMSUKOOMINRS	RQ	K�XNQMINRS	RL	MSH	XQRXKQIH	NSYPQMSUK	QK[PNQK\	GH	IJK	̂RSIQMUI	�RUPZKSIY]	IJK	VWSKQ	YJMOO	XQR�N\K	SRINUK	\NQKUIOH	IR	IJK	̂RSIQMUIRQ]	MS\	YKXMQMIKOH	IR	IJK	̂RSYIQPUINRS	�MSMTKQ]	RL	YPUJ	NZXKS\NST	RQ	MUIPMO	UMSUKOOMINRS	RQ	K�XNQMINRS_	�SOKYY	IJK	OMXYK	NS	UR�KQMTK	MQNYKY	LQRZ	MS	MUI	RQ	RZNYYNRS	RL	IJK	̂RSIQMUIRQ�	���	IJK	̂RSIQMUIRQ]	PXRS	QKUKNXI	RL	SRINUK	LQRZ	IJK	VWSKQ]	YJMOO	JM�K	IJK	QNTJI	IR	YIRX	IJK	�RQ�	PSINO	IJK	OMXYK	NS	UR�KQMTK	JMY	GKKS	UPQK\	GH	IJK	XQRUPQKZKSI	RL	QKXOMUKZKSI	UR�KQMTK	GH	KNIJKQ	IJK	VWSKQ	RQ	IJK	̂RSIQMUIRQ�	���	IJK	̂RSIQMUI	�NZK	MS\	̂RSIQMUI	�PZ	YJMOO	GK	K[PNIMGOH	M\�PYIK\�	MS\	���	IJK	VWSKQ	WMN�KY	MOO	QNTJIY	MTMNSYI	IJK	̂RSIQMUIRQ]	�PGURSIQMUIRQY]	MS\	�PG�YPGURSIQMUIRQY	IR	IJK	K�IKSI	MSH	ORYY	IR	IJK	VWSKQ	WRPO\	JM�K	GKKS	UR�KQK\	GH	IJK	NSYPQMSUK	JM\	NI	SRI	K�XNQK\	RQ	GKKS	UMSUKOOK\_	�L	IJK	̂RSIQMUIRQ	XPQUJMYKY	QKXOMUKZKSI	UR�KQMTK]	IJK	URYI	RL	IJK	NSYPQMSUK	YJMOO	GK	UJMQTK\	IR	IJK	VWSKQ	GH	MS	MXXQRXQNMIK	̂JMSTK	VQ\KQ_	�JK	LPQSNYJNST	RL	SRINUK	GH	IJK	VWSKQ	YJMOO	SRI	QKONK�K	IJK	VWSKQ	RL	MSH	URSIQMUIPMO	RGONTMINRS	IR	XQR�N\K	QK[PNQK\	NSYPQMSUK_	̀aabd	�mh�jpw	fk	�z�pf�mghfn	̀aabdba	�JK	VWSKQ	MS\	̂RSIQMUIRQ	WMN�K	MOO	QNTJIY	MTMNSYI	���	KMUJ	RIJKQ	MS\	MSH	RL	IJKNQ	YPGURSIQMUIRQY]	YPG�YPGURSIQMUIRQY]	MTKSIY]	MS\	KZXORHKKY]	KMUJ	RL	IJK	RIJKQ�	���	IJK	̂RSYIQPUINRS	�MSMTKQ	MS\	̂RSYIQPUINRS	�MSMTKQ�Y	URSYPOIMSIY�	���	IJK	�QUJNIKUI	MS\	�QUJNIKUI�Y	URSYPOIMSIY�	���	RIJKQ	̂RSIQMUIRQY	MS\	MSH	RL	IJKNQ	YPGURSIQMUIRQY]	YPG�YPGURSIQMUIRQY]	MTKSIY]	MS\	KZXORHKKY�	MS\	���	�KXMQMIK	̂RSIQMUIRQY]	NL	MSH]	MS\	MSH	RL	IJKNQ	YPGURSIQMUIRQY]	YPG�YPGURSIQMUIRQY]	MTKSIY]	MS\	KZXORHKKY]	LRQ	\MZMTKY	UMPYK\	GH	LNQK]	RQ	RIJKQ	UMPYKY	RL	ORYY]	IR	IJK	K�IKSI	IJRYK	ORYYKY	MQK	UR�KQK\	GH	XQRXKQIH	NSYPQMSUK	QK[PNQK\	GH	IJK	�TQKKZKSI	RQ	RIJKQ	XQRXKQIH	NSYPQMSUK	MXXONUMGOK	IR	IJK	�QR�KUI]	K�UKXI	YPUJ	QNTJIY	MY	IJKH	JM�K	IR	XQRUKK\Y	RL	YPUJ	NSYPQMSUK_	�JK	VWSKQ	RQ	̂RSIQMUIRQ]	MY	MXXQRXQNMIK]	YJMOO	QK[PNQK	YNZNOMQ	WQNIIKS	WMN�KQY	NS	LM�RQ	RL	IJK	NS\N�N\PMOY	MS\	KSININKY	N\KSINLNK\	MGR�K	LQRZ	IJK	R̂SYIQPUINRS	�MSMTKQ]	̂RSYIQPUINRS	�MSMTKQ�Y	URSYPOIMSIY]	�QUJNIKUI]	�QUJNIKUI�Y	URSYPOIMSIY]	RIJKQ	̂RSIQMUIRQY]	�KXMQMIK	̂RSIQMUIRQY]	YPGURSIQMUIRQY]	MS\	YPG�YPGURSIQMUIRQY_	�JK	XRONUNKY	RL	NSYPQMSUK	XPQUJMYK\	MS\	ZMNSIMNSK\	GH	KMUJ	XKQYRS	RQ	KSINIH	MTQKKNST	IR	WMN�K	UOMNZY	XPQYPMSI	IR	IJNY	�KUINRS	��_�_�	YJMOO	SRI	XQRJNGNI	IJNY	WMN�KQ	RL	YPGQRTMINRS_	�JNY	WMN�KQ	RL	YPGQRTMINRS	YJMOO	GK	KLLKUIN�K	MY	IR	M	XKQYRS	RQ	KSINIH	���	K�KS	IJRPTJ	IJMI	XKQYRS	RQ	KSINIH	WRPO\	RIJKQWNYK	JM�K	M	\PIH	RL	NS\KZSNLNUMINRS]	URSIQMUIPMO	RQ	RIJKQWNYK]	���	K�KS	IJRPTJ	IJMI	XKQYRS	RQ	KSINIH	\N\	SRI	XMH	IJK	NSYPQMSUK	XQKZNPZ	\NQKUIOH	RQ	NS\NQKUIOH]	RQ	���	WJKIJKQ	RQ	SRI	IJK	XKQYRS	RQ	KSINIH	JM\	MS	NSYPQMGOK	NSIKQKYI	NS	IJK	\MZMTK\	XQRXKQIH_	̀aabdbc	�L	\PQNST	IJK	�QR�KUI	URSYIQPUINRS	XKQNR\	IJK	VWSKQ	NSYPQKY	XQRXKQINKY]	QKMO	RQ	XKQYRSMO	RQ	GRIJ]	MI	RQ	M\�MUKSI	IR	IJK	YNIK	GH	XQRXKQIH	NSYPQMSUK	PS\KQ	XRONUNKY	YKXMQMIK	LQRZ	IJRYK	NSYPQNST	IJK	�QR�KUI]	RQ	NL	MLIKQ	LNSMO	XMHZKSI	XQRXKQIH	NSYPQMSUK	NY	IR	GK	XQR�N\K\	RS	IJK	URZXOKIK\	�QR�KUI	IJQRPTJ	M	XRONUH	RQ	XRONUNKY	RIJKQ	IJMS	IJRYK	NSYPQNST	IJK	�QR�KUI	\PQNST	IJK	URSYIQPUINRS	XKQNR\]	IR	IJK	K�IKSI	XKQZNYYNGOK	GH	YPUJ	XRONUNKY]	IJK	VWSKQ	WMN�KY	MOO	QNTJIY	NS	MUURQ\MSUK	WNIJ	IJK	IKQZY	RL	�KUINRS	��_�_�	LRQ	\MZMTKY	UMPYK\	GH	LNQK	RQ	RIJKQ	UMPYKY	RL	ORYY	UR�KQK\	GH	IJNY	YKXMQMIK	XQRXKQIH	NSYPQMSUK_	̀aab�	�fww	fk	�wj�	 zwhnjww	~ngjppzsghfn�	mn{	¡jom}	hn	lf¢sojghfn	~nwzpmnij�JK	VWSKQ]	MI	IJK	VWSKQ�Y	RXINRS]	ZMH	XPQUJMYK	MS\	ZMNSIMNS	NSYPQMSUK	IJMI	WNOO	XQRIKUI	IJK	VWSKQ	MTMNSYI	ORYY	RL	PYK	RL	IJK	VWSKQ�Y	XQRXKQIH]	RQ	IJK	NSMGNONIH	IR	URS\PUI	SRQZMO	RXKQMINRSY]	\PK	IR	LNQK	RQ	RIJKQ	UMPYKY	RL	ORYY_	�JK	VWSKQ	WMN�KY	MOO	QNTJIY	RL	MUINRS	MTMNSYI	IJK	̂RSIQMUIRQ]	�QUJNIKUI]	MS\	̂RSYIQPUINRS	�MSMTKQ	LRQ	ORYY	RL	PYK	RL	IJK	VWSKQ�Y	XQRXKQIH]	\PK	IR	LNQK	RQ	RIJKQ	JM£MQ\Y	JRWK�KQ	UMPYK\_	̀aab¤	¥{¦zwg¢jng	mn{	�jggoj¢jng	fk	~nwzpj{	�fww	̀aab¤ba	�	ORYY	NSYPQK\	PS\KQ	IJK	XQRXKQIH	NSYPQMSUK	QK[PNQK\	GH	IJK	�TQKKZKSI	YJMOO	GK	M\�PYIK\	GH	IJK	VWSKQ	MY	LN\PUNMQH	MS\	ZM\K	XMHMGOK	IR	IJK	VWSKQ	MY	LN\PUNMQH	LRQ	IJK	NSYPQK\Y]	MY	IJKNQ	NSIKQKYIY	ZMH	MXXKMQ]	YPG�KUI	IR	QK[PNQKZKSIY	RL	MSH	MXXONUMGOK	ZRQITMTKK	UOMPYK	MS\	RL	�KUINRS	��_�_�_	�JK	VWSKQ	YJMOO	XMH	IJK	̂RSYIQPUINRS	�MSMTKQ]	�QUJNIKUI	MS\	̂RSIQMUIRQ	IJKNQ	�PYI	YJMQKY	RL	NSYPQMSUK	XQRUKK\Y	QKUKN�K\	GH	IJK	VWSKQ]	MS\	GH	MXXQRXQNMIK	MTQKKZKSIY	IJK	̂RSYIQPUINRS	�MSMTKQ]	�QUJNIKUI	MS\	̂RSIQMUIRQ	YJMOO	ZM�K	XMHZKSIY	IR	IJKNQ	URSYPOIMSIY	MS\	�PGURSIQMUIRQY	NS	YNZNOMQ	ZMSSKQ_	̀aab¤bc	�QNRQ	IR	YKIIOKZKSI	RL	MS	NSYPQK\	ORYY]	IJK	VWSKQ	YJMOO	SRINLH	IJK	̂RSIQMUIRQ	RL	IJK	IKQZY	RL	IJK	XQRXRYK\	YKIIOKZKSI	MY	WKOO	MY	IJK	XQRXRYK\	MOORUMINRS	RL	IJK	NSYPQMSUK	XQRUKK\Y_	�JK	̂RSIQMUIRQ	YJMOO	JM�K	��	\MHY	LQRZ	QKUKNXI	RL	SRINUK	IR	RG�KUI	IR	IJK	XQRXRYK\	YKIIOKZKSI	RQ	MOORUMINRS	RL	IJK	XQRUKK\Y_	�L	IJK	̂RSIQMUIRQ	\RKY	SRI	RG�KUI]	IJK	
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GHIJK	LMNOO	LJPPOJ	PMJ	OQLL	NIR	PMJ	SQIPKNTPQK	LMNOO	UJ	UQVIR	UW	PMJ	LJPPOJXJIP	NIR	NOOQTNPYQIZ	[\QI	KJTJY\P]	PMJ	GHIJK	LMNOO	RJ\QLYP	PMJ	YILVKNITJ	\KQTJJRL	YI	N	LJ\NKNPJ	NTTQVIP	NIR	XN̂J	PMJ	N\\KQ\KYNPJ	RYLPKYUVPYQILZ	_MJKJǸPJK]	Ỳ	IQ	QPMJK	NaKJJXJIP	YL	XNRJ	QK	PMJ	GHIJK	RQJL	IQP	PJKXYINPJ	PMJ	SQIPKNTP	̀QK	TQIbJIYJITJ]	PMJ	GHIJK	NIR	SQIPKNTPQK	LMNOO	JcJTVPJ	N	SMNIaJ	GKRJK	̀QK	KJTQILPKVTPYQI	Q̀	PMJ	RNXNaJR	QK	RJLPKQWJR	dQK̂	YI	PMJ	NXQVIP	NOOQTNPJR	̀QK	PMNP	\VK\QLJZ	è	PMJ	SQIPKNTPQK	PYXJOW	QUfJTPL	PQ	JYPMJK	PMJ	PJKXL	Q̀	PMJ	\KQ\QLJR	LJPPOJXJIP	QK	PMJ	NOOQTNPYQI	Q̀	PMJ	\KQTJJRL]	PMJ	GHIJK	XNW	\KQTJJR	PQ	LJPPOJ	PMJ	YILVKJR	OQLL]	NIR	NIW	RYL\VPJ	UJPHJJI	PMJ	GHIJK	NIR	SQIPKNTPQK	NKYLYIa	QVP	Q̀	PMJ	LJPPOJXJIP	QK	NOOQTNPYQI	Q̀	PMJ	\KQTJJRL	LMNOO	UJ	KJLQObJR	\VKLVNIP	PQ	gKPYTOJ	hiZ	jJIRYIa	KJLQOVPYQI	Q̀	NIW	RYL\VPJ]	PMJ	GHIJK	XNW	YLLVJ	N	SQILPKVTPYQI	SMNIaJ	kYKJTPYbJ	̀QK	PMJ	KJTQILPKVTPYQI	Q̀	PMJ	RNXNaJR	QK	RJLPKQWJR	dQK̂Zlmnopqr	st			uvpwxrmovy	lvz	pwmmrpnowv	w{	|wm}~	st�s	u���������	��	|���~	st�s�s	è	N	\QKPYQI	Q̀	PMJ	dQK̂	YL	TQbJKJR	TQIPKNKW	PQ	PMJ	SQILPKVTPYQI	�NINaJK�L	QK	gKTMYPJTP�L	KJ�VJLP	QK	PQ	KJ�VYKJXJIPL	L\JTỲYTNOOW	Jc\KJLLJR	YI	PMJ	SQIPKNTP	kQTVXJIPL]	YP	XVLP]	Ỳ	KJ�VJLPJR	YI	HKYPYIa	UW	JYPMJK]	UJ	VITQbJKJR	Q̀K	PMJYK	JcNXYINPYQI	NIR	UJ	KJ\ONTJR	NP	PMJ	SQIPKNTPQK�L	Jc\JILJ	HYPMQVP	TMNIaJ	YI	PMJ	SQIPKNTP	_YXJZ~	st�s�t	è	N	\QKPYQI	Q̀	PMJ	dQK̂	MNL	UJJI	TQbJKJR	PMNP	PMJ	SQILPKVTPYQI	�NINaJK	QK	gKTMYPJTP	MNL	IQP	L\JTỲYTNOOW	KJ�VJLPJR	PQ	JcNXYIJ	\KYQK	PQ	YPL	UJYIa	TQbJKJR]	PMJ	SQILPKVTPYQI	�NINaJK	QK	gKTMYPJTP	XNW	KJ�VJLP	PQ	LJJ	LVTM	dQK̂	NIR	YP	LMNOO	UJ	VITQbJKJR	UW	PMJ	SQIPKNTPQKZ	è	LVTM	dQK̂	YL	YI	NTTQKRNITJ	HYPM	PMJ	SQIPKNTP	kQTVXJIPL]	PMJ	SQIPKNTPQK	LMNOO	UJ	JIPYPOJR	PQ	NI	J�VYPNUOJ	NRfVLPXJIP	PQ	PMJ	SQIPKNTP	�VX	NIR	SQIPKNTP	_YXJ	NL	XNW	UJ	N\\KQ\KYNPJZ	è	LVTM	dQK̂	YL	IQP	YI	NTTQKRNITJ	HYPM	PMJ	SQIPKNTP	kQTVXJIPL]	PMJ	TQLPL	Q̀	VITQbJKYIa	PMJ	dQK̂]	NIR	PMJ	TQLP	Q̀	TQKKJTPYQI]	LMNOO	UJ	NP	PMJ	SQIPKNTPQK�L	Jc\JILJZ~	st�t	p���������	��	|���~	st�t�s	������	�����������	p���������_MJ	SQIPKNTPQK	LMNOO	\KQX\POW	TQKKJTP	dQK̂	KJfJTPJR	UW	PMJ	SQILPKVTPYQI	�NINaJK	QK	gKTMYPJTP	QK	̀NYOYIa	PQ	TQÌQKX	PQ	PMJ	KJ�VYKJXJIPL	Q̀	PMJ	SQIPKNTP	kQTVXJIPL]	RYLTQbJKJR	UJ̀QKJ	�VULPNIPYNO	SQX\OJPYQI]	NIR	HMJPMJK	QK	IQP	ǸUKYTNPJR]	YILPNOOJR	QK	TQX\OJPJRZ	SQLPL	Q̀	TQKKJTPYIa	LVTM	KJfJTPJR	dQK̂]	YITOVRYIa	NRRYPYQINO	PJLPYIa	NIR	YIL\JTPYQIL]	PMJ	TQLP	Q̀	VITQbJKYIa	NIR	KJ\ONTJXJIP]	NIR	TQX\JILNPYQI	̀QK	PMJ	SQILPKVTPYQI	�NINaJK�L	NIR	gKTMYPJTP�L	LJKbYTJL	NIR	Jc\JILJL	XNRJ	IJTJLLNKW	PMJKJUW]	LMNOO	UJ	NP	PMJ	SQIPKNTPQK�L	Jc\JILJZ~	st�t�t	l����	�����������	p���������~	st�t�t�s	eI	NRRYPYQI	PQ	PMJ	SQIPKNTPQK�L	QUOYaNPYQIL	VIRJK	�JTPYQI	�Zi]	Ỳ]	HYPMYI	QIJ	WJNK	ǸPJK	PMJ	RNPJ	Q̀	�VULPNIPYNO	SQX\OJPYQI	Q̀	PMJ	dQK̂	QK	RJLYaINPJR	\QKPYQI	PMJKJQ̀]	QK	ǸPJK	PMJ	RNPJ	̀QK	TQXXJITJXJIP	Q̀	HNKKNIPYJL	JLPNUOYLMJR	VIRJK	�JTPYQI	�Z�Zh]	QK	UW	PJKXL	Q̀	NIW	N\\OYTNUOJ	L\JTYNO	HNKKNIPW	KJ�VYKJR	UW	PMJ	SQIPKNTP	kQTVXJIPL]	NIW	Q̀	PMJ	dQK̂	YL	̀QVIR	PQ	UJ	IQP	YI	NTTQKRNITJ	HYPM	PMJ	KJ�VYKJXJIPL	Q̀	PMJ	SQIPKNTP	kQTVXJIPL]	PMJ	SQIPKNTPQK	LMNOO	TQKKJTP	YP	\KQX\POW	ǸPJK	KJTJY\P	Q̀	HKYPPJI	IQPYTJ	̀KQX	PMJ	GHIJK	PQ	RQ	LQ]	VIOJLL	PMJ	GHIJK	MNL	\KJbYQVLOW	aYbJI	PMJ	SQIPKNTPQK	N	HKYPPJI	NTTJ\PNITJ	Q̀	LVTM	TQIRYPYQIZ	_MJ	GHIJK	LMNOO	aYbJ	LVTM	IQPYTJ	\KQX\POW	ǸPJK	RYLTQbJKW	Q̀	PMJ	TQIRYPYQIZ	kVKYIa	PMJ	QIJ�WJNK	\JKYQR	̀QK	TQKKJTPYQI	Q̀	dQK̂]	Ỳ	PMJ	GHIJK	̀NYOL	PQ	IQPỲW	PMJ	SQIPKNTPQK	NIR	aYbJ	PMJ	SQIPKNTPQK	NI	Q\\QKPVIYPW	PQ	XN̂J	PMJ	TQKKJTPYQI]	PMJ	GHIJK	HNYbJL	PMJ	KYaMPL	PQ	KJ�VYKJ	TQKKJTPYQI	UW	PMJ	SQIPKNTPQK	NIR	PQ	XN̂J	N	TONYX	̀QK	UKJNTM	Q̀	HNKKNIPWZ	è	PMJ	SQIPKNTPQK	̀NYOL	PQ	TQKKJTP	IQITQÌQKXYIa	dQK̂	HYPMYI	N	KJNLQINUOJ	PYXJ	RVKYIa	PMNP	\JKYQR	ǸPJK	KJTJY\P	Q̀	IQPYTJ	̀KQX	PMJ	GHIJK]	SQILPKVTPYQI	�NINaJK	QK	gKTMYPJTP]	PMJ	GHIJK	XNW	TQKKJTP	YP	YI	NTTQKRNITJ	HYPM	�JTPYQI	�ZiZ~	st�t�t�t	_MJ	QIJ�WJNK	\JKYQR	̀QK	TQKKJTPYQI	Q̀	dQK̂	LMNOO	UJ	JcPJIRJR	HYPM	KJL\JTP	PQ	\QKPYQIL	Q̀	dQK̂	̀YKLP	\JK̀QKXJR	ǸPJK	�VULPNIPYNO	SQX\OJPYQI	UW	PMJ	\JKYQR	Q̀	PYXJ	UJPHJJI	�VULPNIPYNO	SQX\OJPYQI	NIR	PMJ	NTPVNO	TQX\OJPYQI	Q̀	PMNP	\QKPYQI	Q̀	PMJ	dQK̂Z~	st�t�t��	_MJ	QIJ�WJNK	\JKYQR	̀QK	TQKKJTPYQI	Q̀	dQK̂	LMNOO	IQP	UJ	JcPJIRJR	UW	TQKKJTPYbJ	dQK̂	\JK̀QKXJR	UW	PMJ	SQIPKNTPQK	\VKLVNIP	PQ	PMYL	�JTPYQI	h�Z�Z~	st�t��	_MJ	SQIPKNTPQK	LMNOO	KJXQbJ	̀KQX	PMJ	LYPJ	\QKPYQIL	Q̀	PMJ	dQK̂	PMNP	NKJ	IQP	YI	NTTQKRNITJ	HYPM	PMJ	KJ�VYKJXJIPL	Q̀	PMJ	SQIPKNTP	kQTVXJIPL	NIR	NKJ	IJYPMJK	TQKKJTPJR	UW	PMJ	SQIPKNTPQK	IQK	NTTJ\PJR	UW	PMJ	GHIJKZ~	st�t��	_MJ	SQIPKNTPQK	LMNOO	UJNK	PMJ	TQLP	Q̀	TQKKJTPYIa	RJLPKQWJR	QK	RNXNaJR	TQILPKVTPYQI	Q̀	PMJ	GHIJK]	�J\NKNPJ	SQIPKNTPQKL]	QK	QPMJK	SQIPKNTPQKL]	HMJPMJK	TQX\OJPJR	QK	\NKPYNOOW	TQX\OJPJR]	TNVLJR	UW	PMJ	SQIPKNTPQK�L	TQKKJTPYQI	QK	KJXQbNO	Q̀	dQK̂	PMNP	YL	IQP	YI	NTTQKRNITJ	HYPM	PMJ	KJ�VYKJXJIPL	Q̀	PMJ	SQIPKNTP	kQTVXJIPLZ
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F	GHIHIJ	KLMNOPQ	RLPMSOPTU	OP	MNOV	WTRMOLP	XYZY	VNS[[	\T	RLPVM]̂TU	ML	TVMS\[OVN	S	_T]OLU	L̀	[OaOMSMOLP	bOMN	]TV_TRM	ML	LMNT]	L\[OQSMOLPV	MNT	cLPM]SRML]	NSV	̂PUT]	MNT	cLPM]SRM	dLR̂aTPMVZ	eVMS\[OVNaTPM	L̀	MNT	LPTfgTS]	_T]OLU	̀L]	RL]]TRMOLP	L̀	hL]i	SV	UTVR]O\TU	OP	WTRMOLP	XYZYZY	]T[SMTV	LP[g	ML	MNT	V_TRÒOR	L\[OQSMOLP	L̀	MNT	cLPM]SRML]	ML	RL]]TRM	MNT	hL]ij	SPU	NSV	PL	]T[SMOLPVNO_	ML	MNT	MOaT	bOMNOP	bNORN	MNT	L\[OQSMOLP	ML	RLa_[g	bOMN	MNT	cLPM]SRM	dLR̂aTPMV	aSg	\T	VL̂QNM	ML	\T	TP̀L]RTUj	PL]	ML	MNT	MOaT	bOMNOP	bNORN	_]LRTTUOPQV	aSg	\T	RLaaTPRTU	ML	TVMS\[OVN	MNT	cLPM]SRML]kV	[OS\O[OMg	bOMN	]TV_TRM	ML	MNT	cLPM]SRML]kV	L\[OQSMOLPV	LMNT]	MNSP	V_TRÒORS[[g	ML	RL]]TRM	MNT	hL]iZF	GHIl	mnnopqrsno	tu	vtsntsutwxysz	{tw|}̀	MNT	~bPT]	_]T̀T]V	ML	SRRT_M	hL]i	MNSM	OV	PLM	OP	SRRL]USPRT	bOMN	MNT	]T�̂O]TaTPMV	L̀	MNT	cLPM]SRM	dLR̂aTPMVj	MNT	~bPT]	aSg	UL	VL	OPVMTSU	L̀	]T�̂O]OPQ	OMV	]TaL�S[	SPU	RL]]TRMOLPj	OP	bNORN	RSVT	MNT	cLPM]SRM	Ŵa	bO[[	\T	]TÛRTU	SV	S__]L_]OSMT	SPU	T�̂OMS\[TZ	ŴRN	SU�̂VMaTPM	VNS[[	\T	S̀̀TRMTU	bNTMNT]	L]	PLM	̀OPS[	_SgaTPM	NSV	\TTP	aSUTZm������	Gl			�������mv����	��������v�F	GlIG	�t�owsysz	�r��NT	cLPM]SRM	VNS[[	\T	QL�T]PTU	\g	MNT	[Sb	L̀	MNT	_[SRT	bNT]T	MNT	�]L�TRM	OVZF	GlIH	��nno��tw�	rs�	m��yzs�F	GlIHIG	�NT	~bPT]	SPU	cLPM]SRML]	]TV_TRMO�T[g	\OPU	MNTaVT[�TVj	MNTO]	_S]MPT]Vj	V̂RRTVVL]Vj	SVVOQPVj	SPU	[TQS[	]T_]TVTPMSMO�TV	ML	RL�TPSPMVj	SQ]TTaTPMVj	SPU	L\[OQSMOLPV	RLPMSOPTU	OP	MNT	cLPM]SRM	dLR̂aTPMVZ	e�RT_M	SV	_]L�OUTU	OP	WTRMOLP	X�ZYZYj	PTOMNT]	_S]Mg	ML	MNT	cLPM]SRM	VNS[[	SVVOQP	MNT	cLPM]SRM	SV	S	bNL[T	bOMNL̂M	b]OMMTP	RLPVTPM	L̀	MNT	LMNT]Z	}̀	TOMNT]	_S]Mg	SMMTa_MV	ML	aSiT	SP	SVVOQPaTPM	bOMNL̂M	V̂RN	RLPVTPMj	MNSM	_S]Mg	VNS[[	PT�T]MNT[TVV	]TaSOP	[TQS[[g	]TV_LPVO\[T	̀L]	S[[	L\[OQSMOLPV	̂PUT]	MNT	cLPM]SRMZF	GlIHIH	�NT	~bPT]	aSgj	bOMNL̂M	RLPVTPM	L̀	MNT	cLPM]SRML]j	SVVOQP	MNT	cLPM]SRM	ML	S	[TPUT]	_]L�OUOPQ	RLPVM]̂RMOLP	ÒPSPROPQ	̀L]	MNT	�]L�TRMj	Ò	MNT	[TPUT]	SVV̂aTV	MNT	~bPT]kV	]OQNMV	SPU	L\[OQSMOLPV	̂PUT]	MNT	cLPM]SRM	dLR̂aTPMVZ	�NT	cLPM]SRML]	VNS[[	T�TR̂MT	S[[	RLPVTPMV	]TSVLPS\[g	]T�̂O]TU	ML	̀SRO[OMSMT	MNT	SVVOQPaTPMZF	GlIl	�yz�q�	rs�	�oxo�yo�F	GlIlIG	d̂MOTV	SPU	L\[OQSMOLPV	Oa_LVTU	\g	MNT	cLPM]SRM	dLR̂aTPMV	SPU	]OQNMV	SPU	]TaTUOTV	S�SO[S\[T	MNT]T̂PUT]	VNS[[	\T	OP	SUUOMOLP	ML	SPU	PLM	S	[OaOMSMOLP	L̀	ÛMOTVj	L\[OQSMOLPVj	]OQNMVj	SPU	]TaTUOTV	LMNT]bOVT	Oa_LVTU	L]	S�SO[S\[T	\g	[SbZF	GlIlIH	KL	SRMOLP	L]	̀SO[̂]T	ML	SRM	\g	MNT	~bPT]j	cLPVM]̂RMOLP	�SPSQT]j	�]RNOMTRMj	L]	cLPM]SRML]	VNS[[	RLPVMOM̂MT	S	bSO�T]	L̀	S	]OQNM	L]	ÛMg	S̀̀L]UTU	MNTa	̂PUT]	MNT	cLPM]SRMj	PL]	VNS[[	V̂RN	SRMOLP	L]	̀SO[̂]T	ML	SRM	RLPVMOM̂MT	S__]L�S[	L̀	L]	SR�̂OTVRTPRT	OP	S	\]TSRN	MNT]T̂PUT]j	T�RT_M	SV	aSg	\T	V_TRÒORS[[g	SQ]TTU	̂_LP	OP	b]OMOPQZF	GlI�	�o�q�	rs�	�s�ponqyts�F	GlI�IG	�TVMVj	OPV_TRMOLPVj	SPU	S__]L�S[V	L̀	_L]MOLPV	L̀	MNT	hL]i	VNS[[	\T	aSUT	SV	]T�̂O]TU	\g	MNT	cLPM]SRM	dLR̂aTPMV	SPU	\g	S__[ORS\[T	[SbVj	VMSM̂MTVj	L]UOPSPRTVj	RLUTVj	]̂[TVj	SPU	]TQ̂[SMOLPV	L]	[Sb̀ [̂	L]UT]V	L̀	_̂\[OR	ŜMNL]OMOTVZ	�P[TVV	LMNT]bOVT	_]L�OUTUj	MNT	cLPM]SRML]	VNS[[	aSiT	S]]SPQTaTPMV	̀L]	V̂RN	MTVMVj	OPV_TRMOLPVj	SPU	S__]L�S[V	bOMN	SP	OPUT_TPUTPM	MTVMOPQ	[S\L]SML]g	L]	TPMOMg	SRRT_MS\[T	ML	MNT	~bPT]j	L]	bOMN	MNT	S__]L_]OSMT	_̂\[OR	ŜMNL]OMgj	SPU	VNS[[	\TS]	S[[	]T[SMTU	RLVMV	L̀	MTVMVj	OPV_TRMOLPVj	SPU	S__]L�S[VZ	�NT	cLPM]SRML]	VNS[[	QO�T	MNT	cLPVM]̂RMOLP	�SPSQT]	SPU	�]RNOMTRM	MOaT[g	PLMORT	L̀	bNTP	SPU	bNT]T	MTVMV	SPU	OPV_TRMOLPV	S]T	ML	\T	aSUT	VL	MNSM	MNT	cLPVM]̂RMOLP	�SPSQT]	SPU	�]RNOMTRM	aSg	\T	_]TVTPM	̀L]	V̂RN	_]LRTÛ]TVZ	�NT	~bPT]	VNS[[	\TS]	RLVMV	L̀	MTVMVj	OPV_TRMOLPVj	L]	S__]L�S[V	MNSM	UL	PLM	\TRLaT	]T�̂O]TaTPMV	̂PMO[	S̀MT]	\OUV	S]T	]TRTO�TU	L]	PTQLMOSMOLPV	RLPR[̂UTUZ	�NT	~bPT]	VNS[[	UO]TRM[g	S]]SPQT	SPU	_Sg	̀L]	MTVMVj	OPV_TRMOLPVj	L]	S__]L�S[V	bNT]T	\̂O[UOPQ	RLUTV	L]	S__[ORS\[T	[SbV	L]	]TQ̂[SMOLPV	VL	]T�̂O]TZF	GlI�IH	}̀	MNT	cLPVM]̂RMOLP	�SPSQT]j	�]RNOMTRMj	~bPT]j	L]	_̂\[OR	ŜMNL]OMOTV	NS�OPQ	�̂]OVUORMOLP	UTMT]aOPT	MNSM	_L]MOLPV	L̀	MNT	hL]i	]T�̂O]T	SUUOMOLPS[	MTVMOPQj	OPV_TRMOLPj	L]	S__]L�S[	PLM	OPR[̂UTU	̂PUT]	WTRMOLP	X�Z�ZXj	MNT	cLPVM]̂RMOLP	�SPSQT]	SPU	�]RNOMTRM	bO[[j	̂_LP	b]OMMTP	ŜMNL]O�SMOLP	̀]La	MNT	~bPT]j	OPVM]̂RM	MNT	cLPM]SRML]	ML	aSiT	S]]SPQTaTPMV	̀L]	V̂RN	SUUOMOLPS[	MTVMOPQj	OPV_TRMOLPj	L]	S__]L�S[j	\g	SP	TPMOMg	SRRT_MS\[T	ML	MNT	~bPT]j	SPU	MNT	cLPM]SRML]	VNS[[	QO�T	MOaT[g	PLMORT	ML	MNT	cLPVM]̂RMOLP	�SPSQT]	SPU	�]RNOMTRM	L̀	bNTP	SPU	bNT]T	MTVMV	SPU	OPV_TRMOLPV	S]T	ML	\T	aSUT	VL	MNSM	MNT	cLPVM]̂RMOLP	�SPSQT]	SPU	�]RNOMTRM	aSg	\T	_]TVTPM	̀L]	V̂RN	_]LRTÛ]TVZ	ŴRN	RLVMVj	T�RT_M	SV	_]L�OUTU	OP	WTRMOLP	X�Z�Z�j	VNS[[	\T	SM	MNT	~bPT]kV	T�_TPVTZ
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G	HIJKJI	LM	NOPQRSTORU	MPO	VRUVWXYZ	WXUNRQVWPXZ	PO	[NNOP\[]	TXSRO	̂RQVWPXU	_̀aba_	[XS	_̀abac	OR\R[]	M[W]TOR	PM	VdR	NPOVWPXU	PM	VdR	ePOf	VP	QPgN]h	iWVd	ORjTWORgRXVU	RUV[k]WUdRS	kh	VdR	lPXVO[QV	mPQTgRXVUZ	[]]	QPUVU	g[SR	XRQRUU[Oh	kh	UTQd	M[W]TORZ	WXQ]TSWXY	VdPUR	PM	ORNR[VRS	NOPQRSTORU	[XS	QPgNRXU[VWPX	MPO	VdR	lPXUVOTQVWPX	n[X[YROoU	[XS	pOQdWVRQVoU	URO\WQRU	[XS	RqNRXURUZ	Ud[]]	kR	[V	VdR	lPXVO[QVPOoU	RqNRXURaG	HIJKJK	rRjTWORS	QROVWMWQ[VRU	PM	VRUVWXYZ	WXUNRQVWPXZ	PO	[NNOP\[]	Ud[]]Z	TX]RUU	PVdROiWUR	ORjTWORS	kh	VdR	lPXVO[QV	mPQTgRXVUZ	kR	URQTORS	kh	VdR	lPXVO[QVPO	[XS	NOPgNV]h	SR]W\RORS	VP	VdR	lPXUVOTQVWPX	n[X[YRO	MPO	VO[XUgWVV[]	VP	VdR	pOQdWVRQVaG	HIJKJs	LM	VdR	lPXUVOTQVWPX	n[X[YRO	PO	pOQdWVRQV	WU	VP	PkURO\R	VRUVUZ	WXUNRQVWPXUZ	PO	[NNOP\[]U	ORjTWORS	kh	VdR	lPXVO[QV	mPQTgRXVUZ	VdR	lPXUVOTQVWPX	n[X[YRO	PO	pOQdWVRQV	iW]]	SP	UP	NOPgNV]h	[XSZ	idROR	NO[QVWQ[k]RZ	[V	VdR	XPOg[]	N][QR	PM	VRUVWXYaG	HIJKJt	uRUVU	PO	WXUNRQVWPXU	QPXSTQVRS	NTOUT[XV	VP	VdR	lPXVO[QV	mPQTgRXVU	Ud[]]	kR	g[SR	NOPgNV]h	VP	[\PWS	TXOR[UPX[k]R	SR][h	WX	VdR	ePOfaG	HIJs	vwxyzy{x|[hgRXVU	STR	[XS	TXN[WS	TXSRO	VdR	lPXVO[QV	mPQTgRXVU	Ud[]]	kR[O	WXVRORUV	MOPg	VdR	S[VR	N[hgRXV	WU	STR	[V	VdR	O[VR	VdR	N[OVWRU	[YORR	TNPX	WX	iOWVWXY	POZ	WX	VdR	[kURXQR	VdRORPMZ	[V	VdR	]RY[]	O[VR	NOR\[W]WXY	MOPg	VWgR	VP	VWgR	[V	VdR	N][QR	idROR	VdR	|OP}RQV	WU	]PQ[VRSaG	HIJt	~��y	����x{	�w	�����{udR	�iXRO	[XS	lPXVO[QVPO	Ud[]]	QPggRXQR	[]]	Q][WgU	[XS	Q[TURU	PM	[QVWPXZ	idRVdRO	WX	QPXVO[QVZ	VPOVZ	kOR[Qd	PM	i[OO[XVh	PO	PVdROiWURZ	[Y[WXUV	VdR	PVdRO	[OWUWXY	PTV	PM	PO	OR][VRS	VP	VdR	lPXVO[QV	WX	[QQPOS[XQR	iWVd	VdR	ORjTWORgRXVU	PM	VdR	MWX[]	SWUNTVR	ORUP]TVWPX	gRVdPS	UR]RQVRS	WX	VdR	pYORRgRXV	iWVdWX	VdR	VWgR	NROWPS	UNRQWMWRS	kh	[NN]WQ[k]R	][iZ	kTV	WX	[Xh	Q[URZ	XPV	gPOR	Vd[X	_�	hR[OU	[MVRO	VdR	S[VR	PM	̂TkUV[XVW[]	lPgN]RVWPX	PM	VdR	ePOfa	udR	�iXRO	[XS	lPXVO[QVPO	i[W\R	[]]	Q][WgU	[XS	Q[TURU	PM	[QVWPX	XPV	QPggRXQRS	WX	[QQPOS[XQR	iWVd	VdWU	̂RQVWPX	_̀a�aG	HIJ�	�����	����zx�w�x�G	HIJ�JHudR	lPXVO[QVPO	Ud[]]	g[WXV[WX	NP]WQWRU	PM	RgN]PhgRXV	[U	MP]]PiU�JH	 udR	lPXVO[QVPO	[XS	VdR	lPXVO[QVPOoU	UTkQPXVO[QVPOU	Ud[]]	XPV	SWUQOWgWX[VR	[Y[WXUV	[Xh	RgN]PhRR	PO	[NN]WQ[XV	MPO	RgN]PhgRXV	kRQ[TUR	PM	O[QRZ	OR]WYWPXZ	QP]POZ	URqZ	PO	X[VWPX[]	POWYWXa	udR	lPXVO[QVPO	Ud[]]	V[fR	[MMWOg[VW\R	[QVWPX	VP	RXUTOR	Vd[V	[NN]WQ[XVU	[OR	RgN]PhRSZ	[XS	Vd[V	RgN]PhRRU	[OR	VOR[VRS	STOWXY	RgN]PhgRXV	iWVdPTV	ORY[OS	VP	VdRWO	O[QRZ	OR]WYWPXZ	QP]POZ	URqZ	PO	X[VTO[]	POWYWXa	̂TQd	[QVWPX	Ud[]]	WXQ]TSRZ	kTV	XPV	kR	]WgWVRS	VPZ	VdR	MP]]PiWXY�	RgN]PhgRXVZ	TNYO[SWXYZ	SRgPVWPX	PO	VO[XUMRO�	ORQOTWVgRXV	PO	ORQOTWVgRXV	[S\ROVWUWXY�	][hPMM	PO	VROgWX[VWPX�	O[VRU	PM	N[h	PO	PVdRO	MPOgU	PM	QPgNRXU[VWPX�	[XS	UR]RQVWPX	MPO	VO[WXWXYZ	WXQ]TSWXY	[NNORXVWQRUdWNa	udR	lPXVO[QVPO	[YORRU	VP	NPUV	WX	QPXUNWQTPTU	N][QRUZ	[\[W][k]R	VP	RgN]PhRRU	[XS	[NN]WQ[XVU	MPO	RgN]PhgRXVZ	XPVWQR	URVVWXY	MPOVd	VdR	NP]WQWRU	PM	XPX�SWUQOWgWX[VWPXaJ�	 udR	lPXVO[QVPO	[XS	VdR	lPXVO[QVPOoU	UTkQPXVO[QVPOU	Ud[]]Z	WX	[]]	UP]WQWV[VWPXU	PO	[S\ROVWURgRXV	MPO	RgN]PhRRU	N][QRS	kh	VdRg	PO	PX	VdRWO	kRd[]MZ	UV[VR	Vd[V	[]]	jT[]WMWRS	[NN]WQ[XVU	iW]]	ORQRW\R	QPXUWSRO[VWPX	MPO	RgN]PhgRXV	iWVdPTV	ORY[OS	VP	O[QRZ	OR]WYWPXZ	QP]POZ	URq	PO	X[VWPX[]	POWYWXaG	HIJ�	���y	��xy{G	HIJ�JH	udR	lPXVO[QVPO	Ud[]]	QPgN]h	iWVd	|OR\[W]WXY	e[YR	r[VRU	WUUTRS	[XS	NROWPSWQ[]]h	TNS[VRSZ	kh	VdR	�Ri	�POf	V̂[VR	mRN[OVgRXV	PM	�[kPOZ	MPO	VdR	]PQ[VWPX	[XS	STO[VWPX	PM	VdR	|OP}RQVa��~v���	HK			~���v��~v��	��	��� ���v��	�¡	~¢�	���~���~G	HKJH	~yz��w�x��w	£�	x¤y	��wxz�¥x�zG	HKJHJH	udR	lPXVO[QVPO	g[h	VROgWX[VR	VdR	lPXVO[QV	WM	VdR	ePOf	WU	UVPNNRS	MPO	[	NROWPS	PM	̀�	QPXURQTVW\R	S[hU	VdOPTYd	XP	[QV	PO	M[T]V	PM	VdR	lPXVO[QVPOZ	[	̂TkQPXVO[QVPOZ	[	̂Tk�UTkQPXVO[QVPOZ	VdRWO	[YRXVU	PO	RgN]PhRRUZ	PO	[Xh	PVdRO	NROUPXU	PO	RXVWVWRU	NROMPOgWXY	NPOVWPXU	PM	VdR	ePOfZ	TXSRO	SWORQV	PO	WXSWORQV	QPXVO[QV	iWVd	VdR	lPXVO[QVPOZ	MPO	[Xh	PM	VdR	MP]]PiWXY	OR[UPXU�JH LUUT[XQR	PM	[X	POSRO	PM	[	QPTOV	PO	PVdRO	NTk]WQ	[TVdPOWVh	d[\WXY	}TOWUSWQVWPX	Vd[V	ORjTWORU	[]]	ePOf	VP	kR	UVPNNRS�J� pX	[QV	PM	YP\ROXgRXVZ	UTQd	[U	[	SRQ][O[VWPX	PM	X[VWPX[]	RgROYRXQhZ	Vd[V	ORjTWORU	[]]	ePOf	VP	kR	UVPNNRS�
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GH IJKLMNJ	OPJ	QRSNOTMKOURS	VLSLWJT	PLN	SRO	KJTOUXUJY	RT	OPJ	ZTKPUOJKO	PLN	SRO	UNNMJY	L	QJTOUXUKLOJ	XRT	[L\]JSO	LSY	PLN	SRO	SROUXUJY	OPJ	QRSOTLKORT	RX	OPJ	TJLNRS	XRT	̂UOPPR_YUSW	KJTOUXUKLOURS	LN	̀TRaUYJY	US	bJKOURS	cdef	RT	gJKLMNJ	OPJ	ĥ SJT	PLN	SRO	]LYJ	̀L\]JSO	RS	L	QJTOUXUKLOJ	XRT	[L\]JSO	̂UOPUS	OPJ	OU]J	NOLOJY	US	OPJ	QRSOTLKO	iRKM]JSONj	RTGk lPJ	ĥ SJT	PLN	XLU_JY	OR	XMTSUNP	OR	OPJ	QRSOTLKORT	TJLNRSLg_J	JaUYJSKJ	LN	TJmMUTJY	g\	bJKOURS	ndndo	pkGpGq	lPJ	QRSOTLKORT	]L\	OJT]USLOJ	OPJ	QRSOTLKO	UXf	OPTRMWP	SR	LKO	RT	XLM_O	RX	OPJ	QRSOTLKORTf	L	bMgKRSOTLKORTf	L	bMgrNMgKRSOTLKORTf	OPJUT	LWJSON	RT	J]̀ _R\JJNf	RT	LS\	ROPJT	̀JTNRSN	RT	JSOUOUJN	̀JTXRT]USW	̀RTOURSN	RX	OPJ	sRTtf	MSYJT	YUTJKO	RT	USYUTJKO	KRSOTLKO	̂UOP	OPJ	QRSOTLKORTf	TJ̀JLOJY	NMǸJSNURSNf	YJ_L\Nf	RT	USOJTTM̀OURSN	RX	OPJ	JSOUTJ	sRTt	g\	OPJ	ĥ SJT	LN	YJNKTUgJY	US	bJKOURS	uedvf	KRSNOUOMOJ	US	OPJ	LWWTJWLOJ	]RTJ	OPLS	uww	̀JTKJSO	RX	OPJ	OROL_	SM]gJT	RX	YL\N	NKPJYM_JY	XRT	KR]̀ _JOURSf	RT	unw	YL\N	US	LS\	vxyrYL\	̀JTURYf	̂PUKPJaJT	UN	_JNNdo	pkGpGH	zX	RSJ	RX	OPJ	TJLNRSN	YJNKTUgJY	US	bJKOURS	uedudu	RT	uedudn	J{UNONf	OPJ	QRSOTLKORT	]L\f	M̀RS	NJaJS	YL\N|	SROUKJ	OR	OPJ	ĥ SJTf	QRSNOTMKOURS	VLSLWJT	LSY	ZTKPUOJKOf	OJT]USLOJ	OPJ	QRSOTLKO	LSY	TJKRaJT	XTR]	OPJ	ĥ SJT	̀L\]JSO	XRT	sRTt	J{JKMOJYf	LN	̂J__	LN	TJLNRSLg_J	RaJTPJLY	LSY	̀TRXUO	RS	sRTt	SRO	J{JKMOJYf	LSY	KRNON	USKMTTJY	g\	TJLNRS	RX	NMKP	OJT]USLOURSdo	pkGpGk	zX	OPJ	sRTt	UN	NOR̀ J̀Y	XRT	L	̀JTURY	RX	xw	KRSNJKMOUaJ	YL\N	OPTRMWP	SR	LKO	RT	XLM_O	RX	OPJ	QRSOTLKORTf	L	bMgKRSOTLKORTf	L	bMgrNMgKRSOTLKORTf	RT	OPJUT	LWJSON	RT	J]̀ _R\JJNf	RT	LS\	ROPJT	̀JTNRSN	̀JTXRT]USW	̀RTOURSN	RX	OPJ	sRTt	gJKLMNJ	OPJ	ĥ SJT	PLN	TJ̀JLOJY_\	XLU_JY	OR	XM_XU__	OPJ	ĥ SJT|N	Rg_UWLOURSN	MSYJT	OPJ	QRSOTLKO	iRKM]JSON	̂UOP	TJǸJKO	OR	]LOOJTN	U]̀ RTOLSO	OR	OPJ	̀TRWTJNN	RX	OPJ	sRTtf	OPJ	QRSOTLKORT	]L\f	M̀RS	NJaJS	LYYUOURSL_	YL\N|	SROUKJ	OR	OPJ	ĥ SJTf	QRSNOTMKOURS	VLSLWJT	LSY	ZTKPUOJKOf	OJT]USLOJ	OPJ	QRSOTLKO	LSY	TJKRaJT	XTR]	OPJ	ĥ SJT	LN	̀TRaUYJY	US	bJKOURS	uedudvdo	pkGq	}~���������	��	��~	���~�	���	����~o	pkGqGp	lPJ	ĥ SJT	]L\	OJT]USLOJ	OPJ	QRSOTLKO	UX	OPJ	QRSOTLKORTGp TJ̀JLOJY_\	TJXMNJN	RT	XLU_N	OR	NM̀ _̀\	JSRMWP	̀TR̀JT_\	NtU__JY	̂RTtJTN	RT	̀TR̀JT	]LOJTUL_NjGq XLU_N	OR	]LtJ	̀L\]JSO	OR	bMgKRSOTLKORTN	RT	NM̀ _̀UJTN	US	LKKRTYLSKJ	̂UOP	OPJ	TJǸJKOUaJ	LWTJJ]JSON	gJÔJJS	OPJ	QRSOTLKORT	LSY	OPJ	bMgKRSOTLKORTN	RT	NM̀ _̀UJTNjGH TJ̀JLOJY_\	YUNTJWLTYN	L̀ _̀UKLg_J	_L̂Nf	NOLOMOJNf	RTYUSLSKJNf	KRYJNf	TM_JN	LSY	TJWM_LOURSNf	RT	_L̂XM_	RTYJTN	RX	L	̀Mg_UK	LMOPRTUO\j	RTGk ROPJT̂UNJ	UN	WMU_O\	RX	NMgNOLSOUL_	gTJLKP	RX	L	̀TRaUNURS	RX	OPJ	QRSOTLKO	iRKM]JSONdo	pkGqGq	sPJS	LS\	RX	OPJ	TJLNRSN	YJNKTUgJY	US	bJKOURS	uedndu	J{UNOf	LXOJT	KRSNM_OLOURS	̂UOP	OPJ	QRSNOTMKOURS	VLSLWJTf	LSY	M̀RS	KJTOUXUKLOURS	g\	OPJ	ZTKPUOJKO	OPLO	NMXXUKUJSO	KLMNJ	J{UNON	OR	�MNOUX\	NMKP	LKOURSf	OPJ	ĥ SJT	]L\f	̂UOPRMO	T̀J�MYUKJ	OR	LS\	ROPJT	TUWPON	RT	TJ]JYUJN	RX	OPJ	ĥ SJT	LSY	LXOJT	WUaUSW	OPJ	QRSOTLKORT	LSY	OPJ	QRSOTLKORT|N	NMTJO\f	UX	LS\f	NJaJS	YL\N|	̂TUOOJS	SROUKJf	OJT]USLOJ	J]̀ _R\]JSO	RX	OPJ	QRSOTLKORT	LSY	]L\f	NMg�JKO	OR	LS\	̀TURT	TUWPON	RX	OPJ	NMTJO\�Gp �{K_MYJ	OPJ	QRSOTLKORT	XTR]	OPJ	NUOJ	LSY	OLtJ	̀RNNJNNURS	RX	L__	]LOJTUL_Nf	JmMÙ]JSOf	ORR_Nf	LSY	KRSNOTMKOURS	JmMÙ]JSO	LSY	]LKPUSJT\	OPJTJRS	R̂SJY	g\	OPJ	QRSOTLKORTjGq ZKKJ̀O	LNNUWS]JSO	RX	NMgKRSOTLKON	̀MTNMLSO	OR	bJKOURS	ydej	LSYGH �USUNP	OPJ	sRTt	g\	̂PLOJaJT	TJLNRSLg_J	]JOPRY	OPJ	ĥ SJT	]L\	YJJ]	J{̀JYUJSOd	�̀RS	̂TUOOJS	TJmMJNO	RX	OPJ	QRSOTLKORTf	OPJ	ĥ SJT	NPL__	XMTSUNP	OR	OPJ	QRSOTLKORT	L	YJOLU_JY	LKKRMSOUSW	RX	OPJ	KRNON	USKMTTJY	g\	OPJ	ĥ SJT	US	XUSUNPUSW	OPJ	sRTtdo	pkGqGH	sPJS	OPJ	ĥ SJT	OJT]USLOJN	OPJ	QRSOTLKO	XRT	RSJ	RX	OPJ	TJLNRSN	NOLOJY	US	bJKOURS	uednduf	OPJ	QRSOTLKORT	NPL__	SRO	gJ	JSOUO_JY	OR	TJKJUaJ	XMTOPJT	̀L\]JSO	MSOU_	OPJ	sRTt	UN	XUSUNPJYdo	pkGqGk	zX	OPJ	MS̀LUY	gL_LSKJ	RX	OPJ	QRSOTLKO	bM]	J{KJJYN	KRNON	RX	XUSUNPUSW	OPJ	sRTtf	USK_MYUSW	KR]̀ JSNLOURS	XRT	OPJ	QRSNOTMKOURS	VLSLWJT|N	LSY	ZTKPUOJKO|N	NJTaUKJN	LSY	J{̀JSNJN	]LYJ	SJKJNNLT\	OPJTJg\f	LSY	ROPJT	YL]LWJN	USKMTTJY	g\	OPJ	ĥ SJT	LSY	SRO	J{̀TJNN_\	̂LUaJYf	NMKP	J{KJNN	NPL__	gJ	̀LUY	OR	OPJ	QRSOTLKORTd	zX	NMKP	KRNON	LSY	YL]LWJN	J{KJJY	OPJ	MS̀LUY	gL_LSKJf	OPJ	QRSOTLKORT	NPL__	̀L\	OPJ	YUXXJTJSKJ	OR	OPJ	ĥ SJTd	lPJ	L]RMSO	OR	gJ	̀LUY	OR	OPJ	QRSOTLKORT	RT	ĥ SJTf	LN	OPJ	KLNJ	]L\	gJf	NPL__f	M̀RS	L̀ _̀UKLOURSf	gJ	KJTOUXUJY	g\	OPJ	zSUOUL_	iJKUNURS	VLtJT	LXOJT	KRSNM_OLOURS	̂UOP	OPJ	QRSNOTMKOURS	VLSLWJTf	LSY	OPUN	Rg_UWLOURS	XRT	̀L\]JSO	NPL__	NMTaUaJ	OJT]USLOURS	RX	OPJ	QRSOTLKOd
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G	HIJK	LMNOPQNRSQ	TU	VWP	XYQPZ	[SZ	\SQ]PQRPQ̂PG	HIJKJH	_̀a	bcdae	fghi	cjk̀lmk	ngmoai	lepae	k̀a	qldkegnkle	jd	cejkjdr	kl	omosadpi	patgh	le	jdkaeemsk	k̀a	ulevi	jd	c̀lta	le	jd	sgek	wle	omǹ	saejlp	lw	kjfa	go	k̀a	bcdae	fgh	pakaefjdaxG	HIJKJy	_̀a	qldkegnk	zmf	gdp	k̀a	qldkegnk	_jfa	ògtt	{a	gp|mokap	wle	jdneagoao	jd	k̀a	nlok	gdp	kjfa	ngmoap	{h	omosadojldi	patghi	le	jdkaeemskjld	mdpae	zankjld	}~x�x}x	�p|mokfadk	lw	k̀a	qldkegnk	zmf	ògtt	jdntmpa	selwjkx	�l	gp|mokfadk	ògtt	{a	fgpa	kl	k̀a	a�kadk�JH k̀gk	saewlefgdna	joi	cgoi	le	clmtp	̀g�a	{aadi	ol	omosadpapi	patghapi	le	jdkaeemskapi	{h	gdlk̀ae	ngmoa	wle	c̀jǹ	k̀a	qldkegnkle	jo	eaosldoj{ta�	leJy k̀gk	gd	a�mjkg{ta	gp|mokfadk	jo	fgpa	le	padjap	mdpae	gdlk̀ae	sel�jojld	lw	k̀jo	qldkegnkxG	HIJI	�PZ�RQ�VRSQ	TU	VWP	XYQPZ	[SZ	\SQ]PQRPQ̂PG	HIJIJH	_̀a	bcdae	fghi	gk	gdh	kjfai	kaefjdgka	k̀a	qldkegnk	wle	k̀a	bcdae�o	nld�adjadna	gdp	cjk̀lmk	ngmoaxG	HIJIJy	�sld	eanajsk	lw	cejkkad	dlkjna	welf	k̀a	bcdae	lw	omǹ	kaefjdgkjld	wle	k̀a	bcdae�o	nld�adjadnai	k̀a	qldkegnkle	ògttJH nagoa	lsaegkjldo	go	pjeankap	{h	k̀a	bcdae	jd	k̀a	dlkjna�Jy kgva	gnkjldo	danaoogehi	le	k̀gk	k̀a	bcdae	fgh	pjeanki	wle	k̀a	selkankjld	gdp	seaoae�gkjld	lw	k̀a	ulev�	gdpJK a�nask	wle	ulev	pjeankap	kl	{a	saewlefap	sejle	kl	k̀a	awwankj�a	pgka	lw	kaefjdgkjld	okgkap	jd	k̀a	dlkjnai	kaefjdgka	gtt	a�jokjdr	om{nldkegnko	gdp	smeǹgoa	lepaeo	gdp	adkae	jdkl	dl	wmek̀ae	om{nldkegnko	gdp	smeǹgoa	lepaeoxG	HIJIJK	�d	ngoa	lw	omǹ	kaefjdgkjld	wle	k̀a	bcdae�o	nld�adjadnai	k̀a	bcdae	ògtt	sgh	k̀a	qldkegnkle	wle	ulev	selsaeth	a�anmkap�	nloko	jdnmeeap	{h	eagold	lw	k̀a	kaefjdgkjldi	jdntmpjdr	nloko	gkkej{mkg{ta	kl	kaefjdgkjld	lw	zm{nldkegnko�	gdp	k̀a	kaefjdgkjld	waai	jw	gdhi	oak	wlek̀	jd	k̀a	�reaafadkx����\��	H�			\����L	���	��L����LG	H�JH	\��R�NG	H�JHJH	�P[RQRVRSQJ	�	qtgjf	jo	g	pafgdp	le	gooaekjld	{h	lda	lw	k̀a	sgekjao	oaavjdri	go	g	fgkkae	lw	ejr̀ki	sghfadk	lw	fldahi	g	ǹgdra	jd	k̀a	qldkegnk	_jfai	le	lk̀ae	eatjaw	cjk̀	eaosank	kl	k̀a	kaefo	lw	k̀a	qldkegnkx	_̀a	kaef	�qtgjf�	gtol	jdntmpao	lk̀ae	pjosmkao	gdp	fgkkaeo	jd	�maokjld	{akcaad	k̀a	bcdae	gdp	qldkegnkle	gejojdr	lmk	lw	le	eatgkjdr	kl	k̀a	qldkegnkx	_̀a	eaosldoj{jtjkh	kl	om{okgdkjgka	qtgjfo	ògtt	eaok	cjk̀	k̀a	sgekh	fgvjdr	k̀a	qtgjfx	_̀jo	zankjld	}�x}x}	plao	dlk	ea�mjea	k̀a	bcdae	kl	wjta	g	qtgjf	jd	lepae	kl	jfsloa	tj�mjpgkap	pgfgrao	jd	gnnlepgdna	cjk̀	k̀a	qldkegnk	�lnmfadkoxG	H�JHJy	�R�P	�R�RVN	SQ	\��R�N_̀a	bcdae	gdp	qldkegnkle	ògtt	nlffadna	gtt	qtgjfo	gdp	ngmoao	lw	gnkjld	grgjdok	k̀a	lk̀ae	gdp	gejojdr	lmk	lw	le	eatgkap	kl	k̀a	qldkegnki	c̀ak̀ae	jd	nldkegnki	kleki	{eagǹ	lw	cgeegdkh	le	lk̀aecjoai	jd	gnnlepgdna	cjk̀	k̀a	ea�mjeafadko	lw	k̀a	{jdpjdr	pjosmka	eaoltmkjld	fak̀lp	oatankap	jd	k̀a	�reaafadk	gdp	cjk̀jd	k̀a	saejlp	osanjwjap	{h	gsstjng{ta	tgci	{mk	jd	gdh	ngoa	dlk	flea	k̀gd	}�	hageo	gwkae	k̀a	pgka	lw	zm{okgdkjgt	qlfstakjld	lw	k̀a	ulevx	_̀a	bcdae	gdp	qldkegnkle	cgj�a	gtt	qtgjfo	gdp	ngmoao	lw	gnkjld	dlk	nlffadnap	jd	gnnlepgdna	cjk̀	k̀jo	zankjld	}�x}x�xG	H�JHJK	�SVR̂P	S[	\��R�NG	H�JHJKJH	qtgjfo	{h	ajk̀ae	k̀a	bcdae	le	qldkegnklei	c̀aea	k̀a	nldpjkjld	rj�jdr	ejoa	kl	k̀a	qtgjf	jo	wjeok	pjonl�aeap	sejle	kl	a�sjegkjld	lw	k̀a	saejlp	wle	nleeankjld	lw	k̀a	ulev	oak	wlek̀	jd	zankjld	}�x�x�i	ògtt	{a	jdjkjgkap	{h	dlkjna	kl	k̀a	lk̀ae	sgekh	gdp	kl	k̀a	�djkjgt	�anjojld	�gvae	cjk̀	g	nlsh	oadk	kl	k̀a	qldokemnkjld	�gdgrae	gdp	�eǹjkanki	jw	k̀a	�eǹjkank	jo	dlk	oae�jdr	go	k̀a	�djkjgt	�anjojld	�gvaex	qtgjfo	{h	ajk̀ae	sgekh	mdpae	k̀jo	zankjld	}�x}x�x}	ògtt	{a	jdjkjgkap	cjk̀jd	�}	pgho	gwkae	lnnmeeadna	lw	k̀a	a�adk	rj�jdr	ejoa	kl	omǹ	qtgjf	le	cjk̀jd	�}	pgho	gwkae	k̀a	ntgjfgdk	wjeok	eanlrdj�ao	k̀a	nldpjkjld	rj�jdr	ejoa	kl	k̀a	qtgjfi	c̀jǹa�ae	jo	tgkaex ¡¢£¢¤£¢¥¦	§̈©̈ª̈§«G	H�JHJKJy	uejkkad	dlkjna	ògtt	nldkgjd	g	̀agpjdr	okgkjdr	��lkjna	lw	qtgjf�	kl	ntageth	jpadkjwh	jk	go	omǹx	zmǹ	dlkjna	ògtt	oak	wlek̀	jd	pakgjt	k̀a	njenmfokgdnao	k̀gk	wlef	k̀a	{gojo	wle	k̀a	qtgjf	gdp	ògtt	jdntmpa	k̀a	wlttlcjdr�JH	 qtage	okgkafadk	lw	ntgjf	fgkkaei	jdntmpjdr	{gnvrelmdp	gdp	ǹeldltlrhxJy	 �lnmfadkgkjld	jd	omsslek	lw	ntgjf	fgkkaex
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GH	 IJKLMNOPQPRJO	RO	SLTTJUP	JV	KWQRMNX	XQMQYNSZG[	 \NUPRVRKQPRJO	]̂	UNSTJOSR]WN	JVVRKNU	JV	KWQRMQOPZ_	̀aG̀GHGH	\WQRMS	]̂	NRPbNU	PbN	cdONU	JU	\JOPUQKPJUe	dbNUN	PbN	KJOXRPRJO	YRfROY	URSN	PJ	PbN	\WQRM	RS	VRUSP	XRSKJfNUNX	QVPNU	NgTRUQPRJO	JV	PbN	TNURJX	VJU	KJUUNKPRJO	JV	PbN	hJUi	SNP	VJUPb	RO	jNKPRJO	klZlZle	SbQWW	]N	RORPRQPNX	]̂	OJPRKN	PJ	PbN	JPbNU	TQUP̂Z	mO	SLKb	NfNOPe	OJ	XNKRSRJO	]̂	PbN	mORPRQW	INKRSRJO	nQiNU	RS	UNoLRUNXZ_	̀aG̀G[	pqrstrutrv	pqrswxys	z{w|qw}xry{_	̀aG̀G[G̀	~NOXROY	VROQW	UNSJWLPRJO	JV	Q	\WQRMe	NgKNTP	QS	JPbNUdRSN	QYUNNX	RO	dURPROY	JU	QS	TUJfRXNX	RO	jNKPRJO	�Z�	QOX	�UPRKWN	k�e	PbN	\JOPUQKPJU	SbQWW	TUJKNNX	XRWRYNOPŴ	dRPb	TNUVJUMQOKN	JV	PbN	\JOPUQKP	QOX	PbN	cdONU	SbQWW	KJOPROLN	PJ	MQiN	TQ̂MNOPS	RO	QKKJUXQOKN	dRPb	PbN	\JOPUQKP	IJKLMNOPSZ	�bN	�UKbRPNKP	dRWW	TUNTQUN	\bQOYN	cUXNUS	QOX	RSSLN	\NUPRVRKQPNS	VJU	~Q̂MNOP	RO	QKKJUXQOKN	dRPb	PbN	XNKRSRJOS	JV	PbN	mORPRQW	INKRSRJO	nQiNUZ_	̀aG̀G[G�	�bN	\JOPUQKP	jLM	QOX	\JOPUQKP	�RMN	SbQWW	]N	QX�LSPNX	RO	QKKJUXQOKN	dRPb	PbN	mORPRQW	INKRSRJO	nQiNU�S	XNKRSRJOe	SL]�NKP	PJ	PbN	URYbP	JV	NRPbNU	TQUP̂	PJ	TUJKNNX	RO	QKKJUXQOKN	dRPb	PbRS	�UPRKWN	k�Z	�bN	�UKbRPNKP	dRWW	RSSLN	\NUPRVRKQPNS	VJU	~Q̂MNOP	RO	QKKJUXQOKN	dRPb	PbN	XNKRSRJO	JV	PbN	mORPRQW	INKRSRJO	nQiNUZ_	̀aG̀Ga	p�xt}�	|qw	���tstqrx�	pq�sG	mV	PbN	\JOPUQKPJU	dRSbNS	PJ	MQiN	Q	\WQRM	VJU	QO	ROKUNQSN	RO	PbN	\JOPUQKP	jLMe	dURPPNO	OJPRKN	QS	TUJfRXNX	RO	jNKPRJO	k�ZkZ�	SbQWW	]N	YRfNO	]NVJUN	TUJKNNXROY	PJ	NgNKLPN	PbN	TJUPRJO	JV	PbN	hJUi	PbQP	RS	PbN	SL]�NKP	JV	PbN	\WQRMZ	~URJU	OJPRKN	RS	OJP	UNoLRUNX	VJU	\WQRMS	UNWQPROY	PJ	QO	NMNUYNOK̂	NOXQOYNUROY	WRVN	JU	TUJTNUP̂	QURSROY	LOXNU	jNKPRJO	k�Z�Z_	̀aG̀G�	p�xt}�	|qw	���tstqrx�	�t}{_	̀aG̀G�G̀	mV	PbN	\JOPUQKPJU	dRSbNS	PJ	MQiN	Q	\WQRM	VJU	QO	ROKUNQSN	RO	PbN	\JOPUQKP	�RMNe	OJPRKN	QS	TUJfRXNX	RO	jNKPRJO	k�ZkZ�	SbQWW	]N	YRfNOZ	�bN	\JOPUQKPJU�S	\WQRM	SbQWW	ROKWLXN	QO	NSPRMQPN	JV	KJSP	QOX	JV	TUJ]Q]WN	NVVNKP	JV	XNWQ̂	JO	TUJYUNSS	JV	PbN	hJUiZ	mO	PbN	KQSN	JV	Q	KJOPROLROY	XNWQ̂	JOŴ	JON	\WQRM	RS	ONKNSSQÛZ_	̀aG̀G�G�	mV	QXfNUSN	dNQPbNU	KJOXRPRJOS	QUN	PbN	]QSRS	VJU	Q	\WQRM	VJU	QXXRPRJOQW	PRMNe	SLKb	\WQRM	SbQWW	]N	XJKLMNOPNX	]̂	XQPQ	SL]SPQOPRQPROY	PbQP	dNQPbNU	KJOXRPRJOS	dNUN	Q]OJUMQW	VJU	PbN	TNURJX	JV	PRMNe	KJLWX	OJP	bQfN	]NNO	UNQSJOQ]Ŵ	QOPRKRTQPNX	QOX	bQX	QO	QXfNUSN	NVVNKP	JO	PbN	SKbNXLWNX	KJOSPULKPRJOZ_	̀aG̀G�GH	\WQRMS	VJU	ROKUNQSN	RO	PbN	\JOPUQKP	�RMN	SbQWW	SNP	VJUPb	RO	XNPQRW	PbN	KRUKLMSPQOKNS	PbQP	VJUM	PbN	]QSRS	VJU	PbN	\WQRMe	PbN	XQPN	LTJO	dbRKb	NQKb	KQLSN	JV	XNWQ̂	]NYQO	PJ	QVVNKP	PbN	TUJYUNSS	JV	PbN	hJUie	PbN	XQPN	LTJO	dbRKb	NQKb	KQLSN	JV	XNWQ̂	KNQSNX	PJ	QVVNKP	PbN	TUJYUNSS	JV	PbN	hJUi	QOX	PbN	OLM]NU	JV	XQ̂S�	ROKUNQSN	RO	PbN	\JOPUQKP	�RMN	KWQRMNX	QS	Q	KJOSNoLNOKN	JV	NQKb	SLKb	KQLSN	JV	XNWQ̂Z	�bN	\JOPUQKPJU	SbQWW	TUJfRXN	SLKb	SLTTJUPROY	XJKLMNOPQPRJO	QS	PbN	cdONU	MQ̂	UNoLRUN	ROKWLXROYe	dbNUN	QTTUJTURQPNe	Q	UNfRSNX	KJOSPULKPRJO	SKbNXLWN	ROXRKQPROY	QWW	PbN	QKPRfRPRNS	QVVNKPNX	]̂	PbN	KRUKLMSPQOKNS	VJUMROY	PbN	]QSRS	JV	PbN	\WQRMZ_	̀aG̀G�G[	�bN	\JOPUQKPJU	SbQWW	OJP	]N	NOPRPWNX	PJ	Q	SNTQUQPN	ROKUNQSN	RO	PbN	\JOPUQKP	�RMN	VJU	NQKb	JON	JV	PbN	OLM]NU	JV	KQLSNS	JV	XNWQ̂	dbRKb	MQ̂	bQfN	KJOKLUUNOP	JU	ROPNUUNWQPNX	NVVNKPS	JO	PbN	TUJYUNSS	JV	PbN	hJUie	JU	VJU	KJOKLUUNOP	XNWQ̂S	XLN	PJ	PbN	VQLWP	JV	PbN	\JOPUQKPJUZ_	̀aG̀G�	�xt�{w	q|	p�xt}�	|qw	pqr�{�u{rstx�	�x}xv{�G	�bN	\JOPUQKPJU	QOX	cdONU	dQRfN	\WQRMS	QYQROSP	NQKb	JPbNU	VJU	KJOSNoLNOPRQW	XQMQYNS	QURSROY	JLP	JV	JU	UNWQPROY	PJ	PbRS	\JOPUQKPZ	�bRS	MLPLQW	dQRfNU	ROKWLXNSG̀ XQMQYNS	ROKLUUNX	]̂	PbN	cdONU	VJU	UNOPQW	NgTNOSNSe	VJU	WJSSNS	JV	LSNe	ROKJMNe	TUJVRPe	VROQOKROYe	]LSRONSS	QOX	UNTLPQPRJOe	QOX	VJU	WJSS	JV	MQOQYNMNOP	JU	NMTWĴNN	TUJXLKPRfRP̂	JU	JV	PbN	SNUfRKNS	JV	SLKb	TNUSJOS�	QOXG� XQMQYNS	ROKLUUNX	]̂	PbN	\JOPUQKPJU	VJU	TUROKRTQW	JVVRKN	NgTNOSNS	ROKWLXROY	PbN	KJMTNOSQPRJO	JV	TNUSJOONW	SPQPRJONX	PbNUNe	VJU	WJSSNS	JV	VROQOKROYe	]LSRONSS	QOX	UNTLPQPRJOe	QOX	VJU	WJSS	JV	TUJVRP	NgKNTP	QOPRKRTQPNX	TUJVRP	QURSROY	XRUNKPŴ	VUJM	PbN	hJUiZ�bRS	MLPLQW	dQRfNU	RS	QTTWRKQ]WNe	dRPbJLP	WRMRPQPRJOe	PJ	QWW	KJOSNoLNOPRQW	XQMQYNS	XLN	PJ	NRPbNU	TQUP̂�S	PNUMROQPRJO	RO	QKKJUXQOKN	dRPb	�UPRKWN	k�Z	_	̀aG�	�rtstx�	�{yt�tqr_	̀aG�G̀	\WQRMSe	NgKWLXROY	PbJSN	dbNUN	PbN	KJOXRPRJO	YRfROY	URSN	PJ	PbN	\WQRM	RS	VRUSP	XRSKJfNUNX	QVPNU	NgTRUQPRJO	JV	PbN	TNURJX	VJU	KJUUNKPRJO	JV	PbN	hJUi	SNP	VJUPb	RO	jNKPRJO	klZlZl	JU	QURSROY	LOXNU	jNKPRJOS	k�Z�e	k�Z�e	QOX	kkZ�e	SbQWW	]N	
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GHIHGGHJ	KL	KMH	NOPKPQR	SHTPUPLO	VQWHG	ILG	POPKPQR	JHTPUPLOX	YMH	ZGTMPKHTK	[PRR	UHG\H	QU	KMH	NOPKPQR	SHTPUPLO	VQWHG]	̂ORHUU	LKMHG[PUH	POJPTQKHJ	PO	KMH	Z_GHH̀HOKX	abTHcK	ILG	KMLUH	dRQP̀U	HbTR̂JHJ	ef	KMPU	gHTKPLO	hiXjXh]	QO	POPKPQR	JHTPUPLO	UMQRR	eH	GHk̂PGHJ	QU	Q	TLOJPKPLO	cGHTHJHOK	KL	̀HJPQKPLO	LI	QOf	dRQP̀	QGPUPO_	cGPLG	KL	KMH	JQKH	LI	IPOQR	cQf̀ HOK	PU	ĴHX	NI	QO	POPKPQR	JHTPUPLO	MQU	OLK	eHHO	GHOJHGHJ	[PKMPO	lm	JQfU	QIKHG	KMH	dRQP̀	MQU	eHHO	GHIHGGHJ	KL	KMH	NOPKPQR	SHTPUPLO	VQWHG]	KMH	cQGKf	QUUHGKPO_	KMH	dRQP̀	̀Qf	JH̀QOJ	̀HJPQKPLO	QOJ	ePOJPO_	JPUĉKH	GHULR̂KPLO	[PKML̂K	Q	JHTPUPLO	MQ\PO_	eHHO	GHOJHGHJX	nORHUU	KMH	NOPKPQR	SHTPUPLO	VQWHG	QOJ	QRR	QIIHTKHJ	cQGKPHU	Q_GHH]	KMH	NOPKPQR	SHTPUPLO	VQWHG	[PRR	OLK	JHTPJH	JPUĉKHU	eHK[HHO	KMH	dLOKGQTKLG	QOJ	cHGULOU	LG	HOKPKPHU	LKMHG	KMQO	KMH	o[OHGXp	qrstst	YMH	NOPKPQR	SHTPUPLO	VQWHG	[PRR	GH\PH[	dRQP̀U	QOJ	[PKMPO	KHO	JQfU	LI	KMH	GHTHPcK	LI	Q	dRQP̀	KQWH	LOH	LG	̀LGH	LI	KMH	ILRRL[PO_	QTKPLOUu	vhw	GHk̂HUK	QJJPKPLOQR	ÛccLGKPO_	JQKQ	IGL̀ 	KMH	TRQP̀QOK	LG	Q	GHUcLOUH	[PKM	ÛccLGKPO_	JQKQ	IGL̀ 	KMH	LKMHG	cQGKf]	vjw	GHxHTK	KMH	dRQP̀	PO	[MLRH	LG	PO	cQGK]	vlw	QccGL\H	KMH	dRQP̀]	vyw	Û__HUK	Q	TL̀ cGL̀ PUH]	LG	viw	QJ\PUH	KMH	cQGKPHU	KMQK	KMH	NOPKPQR	SHTPUPLO	VQWHG	PU	̂OQeRH	KL	GHULR\H	KMH	dRQP̀	PI	KMH	NOPKPQR	SHTPUPLO	VQWHG	RQTWU	ÛIIPTPHOK	POILG̀QKPLO	KL	H\QR̂QKH	KMH	̀HGPKU	LI	KMH	dRQP̀	LG	PI	KMH	NOPKPQR	SHTPUPLO	VQWHG	TLOTR̂JHU	KMQK]	PO	KMH	NOPKPQR	SHTPUPLO	VQWHGzU	ULRH	JPUTGHKPLO]	PK	[L̂RJ	eH	POQccGLcGPQKH	ILG	KMH	NOPKPQR	SHTPUPLO	VQWHG	KL	GHULR\H	KMH	dRQP̀Xp	qrsts{	NO	H\QR̂QKPO_	dRQP̀U]	KMH	NOPKPQR	SHTPUPLO	VQWHG	̀Qf]	êK	UMQRR	OLK	eH	LeRP_QKHJ	KL]	TLOÛRK	[PKM	LG	UHHW	POILG̀QKPLO	IGL̀ 	HPKMHG	cQGKf	LG	IGL̀ 	cHGULOU	[PKM	UcHTPQR	WOL[RHJ_H	LG	HbcHGKPUH	[ML	̀Qf	QUUPUK	KMH	NOPKPQR	SHTPUPLO	VQWHG	PO	GHOJHGPO_	Q	JHTPUPLOX	YMH	NOPKPQR	SHTPUPLO	VQWHG	̀Qf	GHk̂HUK	KMH	o[OHG	KL	Q̂KMLGP|H	GHKHOKPLO	LI	ÛTM	cHGULOU	QK	KMH	o[OHGzU	HbcHOUHXp	qrsts}	NI	KMH	NOPKPQR	SHTPUPLO	VQWHG	GHk̂HUKU	Q	cQGKf	KL	cGL\PJH	Q	GHUcLOUH	KL	Q	dRQP̀	LG	KL	ÎGOPUM	QJJPKPLOQR	ÛccLGKPO_	JQKQ]	ÛTM	cQGKf	UMQRR	GHUcLOJ]	[PKMPO	KHO	JQfU	QIKHG	GHTHPcK	LI	KMH	GHk̂HUK]	QOJ	UMQRR	HPKMHG	vhw	cGL\PJH	Q	GHUcLOUH	LO	KMH	GHk̂HUKHJ	ÛccLGKPO_	JQKQ]	vjw	QJ\PUH	KMH	NOPKPQR	SHTPUPLO	VQWHG	[MHO	KMH	GHUcLOUH	LG	ÛccLGKPO_	JQKQ	[PRR	eH	ÎGOPUMHJ]	LG	vlw	QJ\PUH	KMH	NOPKPQR	SHTPUPLO	VQWHG	KMQK	OL	ÛccLGKPO_	JQKQ	[PRR	eH	ÎGOPUMHJX	ncLO	GHTHPcK	LI	KMH	GHUcLOUH	LG	ÛccLGKPO_	JQKQ]	PI	QOf]	KMH	NOPKPQR	SHTPUPLO	VQWHG	[PRR	HPKMHG	GHxHTK	LG	QccGL\H	KMH	dRQP̀	PO	[MLRH	LG	PO	cQGKXp	qrstsr	YMH	NOPKPQR	SHTPUPLO	VQWHG	[PRR	GHOJHG	QO	POPKPQR	JHTPUPLO	QccGL\PO_	LG	GHxHTKPO_	KMH	dRQP̀	LG	POJPTQKPO_	KMQK	KMH	NOPKPQR	SHTPUPLO	VQWHG	PU	̂OQeRH	KL	GHULR\H	KMH	dRQP̀X	YMPU	POPKPQR	JHTPUPLO	UMQRR	vhw	eH	PO	[GPKPO_~	vjw	UKQKH	KMH	GHQULOU	KMHGHILG~	QOJ	vlw	OLKPIf	KMH	cQGKPHU]	KMH	dLOUKĜTKPLO	VQOQ_HG]	QOJ	KMH	ZGTMPKHTK]	PI	KMH	ZGTMPKHTK	PU	OLK	UHG\PO_	QU	KMH	NOPKPQR	SHTPUPLO	VQWHG]	LI	QOf	TMQO_H	PO	KMH	dLOKGQTK	ĝ 	̀LG	dLOKGQTK	YP̀H	LG	eLKMX	YMH	POPKPQR	JHTPUPLO	UMQRR	eH	IPOQR	QOJ	ePOJPO_	LO	KMH	cQGKPHU	êK	ÛexHTK	KL	̀HJPQKPLO	QOJ]	PI	KMH	cQGKPHU	IQPR	KL	GHULR\H	KMHPG	JPUĉKH	KMGL̂_M	H̀JPQKPLO]	KL	ePOJPO_	JPUĉKH	GHULR̂KPLOXp	qrsts�	aPKMHG	cQGKf	̀Qf	IPRH	ILG	̀HJPQKPLO	LI	QO	POPKPQR	JHTPUPLO	QK	QOf	KP̀H]	ÛexHTK	KL	KMH	KHG̀U	LI	gHTKPLO	hiXjX�XhXp	qrsts�sq	aPKMHG	cQGKf	̀Qf]	[PKMPO	lm	JQfU	IGL̀ 	KMH	JQKH	LI	GHTHPcK	LI	QO	POPKPQR	JHTPUPLO]	JH̀QOJ	PO	[GPKPO_	KMQK	KMH	LKMHG	cQGKf	IPRH	ILG	̀HJPQKPLOX	NI	ÛTM	Q	JH̀QOJ	PU	̀QJH	QOJ	KMH	cQGKf	GHTHP\PO_	KMH	JH̀QOJ	IQPRU	KL	IPRH	ILG	̀HJPQKPLO	[PKMPO	lm	JQfU	LI	GHTHPcK	KMHGHLI]	KMHO	eLKM	cQGKPHU	[QP\H	KMHPG	GP_MKU	KL	̀HJPQKH	LG	ĉGÛH	ePOJPO_	JPUĉKH	GHULR̂KPLO	cGLTHHJPO_U	[PKM	GHUcHTK	KL	KMH	POPKPQR	JHTPUPLOXp	qrsts�	NO	KMH	H\HOK	LI	Q	dRQP̀	Q_QPOUK	KMH	dLOKGQTKLG]	KMH	o[OHG	̀Qf]	êK	PU	OLK	LeRP_QKHJ	KL]	OLKPIf	KMH	ÛGHKf]	PI	QOf]	LI	KMH	OQK̂GH	QOJ	Q̀ L̂OK	LI	KMH	dRQP̀X	NI	KMH	dRQP̀	GHRQKHU	KL	Q	cLUUPePRPKf	LI	Q	dLOKGQTKLGzU	JHIQ̂RK]	KMH	o[OHG	̀Qf]	êK	PU	OLK	LeRP_QKHJ	KL]	OLKPIf	KMH	ÛGHKf	QOJ	GHk̂HUK	KMH	ÛGHKfzU	QUUPUKQOTH	PO	GHULR\PO_	KMH	TLOKGL\HGUfXp	qrsts�	NI	Q	dRQP̀	GHRQKHU	KL	LG	PU	KMH	ÛexHTK	LI	Q	̀HTMQOPTzU	RPHO]	KMH	cQGKf	QUUHGKPO_	ÛTM	dRQP̀	̀Qf	cGLTHHJ	PO	QTTLGJQOTH	[PKM	QccRPTQeRH	RQ[	KL	TL̀ cRf	[PKM	KMH	RPHO	OLKPTH	LG	IPRPO_	JHQJRPOHUXp	qrs{	���������p	qrs{sq	dRQP̀U]	JPUĉKHU]	LG	LKMHG	̀QKKHGU	PO	TLOKGL\HGUf	QGPUPO_	L̂K	LI	LG	GHRQKHJ	KL	KMH	dLOKGQTK]	HbTHcK	KMLUH	[QP\HJ	QU	cGL\PJHJ	ILG	PO	gHTKPLOU	�XhmXy]	�XhmXi]	QOJ	hiXhX�]	UMQRR	eH	ÛexHTK	KL	̀HJPQKPLO	QU	Q	TLOJPKPLO	cGHTHJHOK	KL	ePOJPO_	JPUĉKH	GHULR̂KPLOXp	qrs{st	YMH	cQGKPHU	UMQRR	HOJHQ\LG	KL	GHULR\H	KMHPG	dRQP̀U	ef	̀HJPQKPLO	[MPTM]	̂ORHUU	KMH	cQGKPHU	̀ K̂̂QRRf	Q_GHH	LKMHG[PUH]	UMQRR	eH	QJ̀ POPUKHGHJ	ef	KMH	Z̀ HGPTQO	ZGePKGQKPLO	ZUULTPQKPLO	PO	QTTLGJQOTH	[PKM	PKU	dLOUKĜTKPLO	NOĴUKGf	VHJPQKPLO	�GLTHĴGHU	PO	HIIHTK	LO	KMH	JQKH	LI	KMH	Z_GHH̀HOKX	Z	GHk̂HUK	ILG	̀HJPQKPLO	UMQRR	eH	̀QJH	PO	[GPKPO_]	JHRP\HGHJ	KL	KMH	LKMHG	cQGKf	KL	KMH	dLOKGQTK]	QOJ	IPRHJ	[PKM	KMH	cHGULO	LG	HOKPKf	QJ̀ POPUKHGPO_	KMH	̀HJPQKPLOX	YMH	GHk̂HUK	̀Qf	eH	̀QJH	TLOT̂GGHOKRf	[PKM	KMH	IPRPO_	LI	ePOJPO_	JPUĉKH	GHULR̂KPLO	cGLTHHJPO_U	êK]	PO	ÛTM	H\HOK]	
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GHIJKLJMN	OPKQQ	RSMTHHI	JN	KIUKNTH	MV	WJNIJNX	IJORYLH	SHOMQYLJMN	RSMTHHIJNXOZ	[PJTP	OPKQQ	WH	OLK\HI	RHNIJNX	GHIJKLJMN	VMS	K	RHSJMI	MV	]̂	IK\O	VSMG	LPH	IKLH	MV	VJQJNXZ	YNQHOO	OLK\HI	VMS	K	QMNXHS	RHSJMI	W\	KXSHHGHNL	MV	LPH	RKSLJHO	MS	TMYSL	MSIHS_		̀abcdcd	eJLPHS	RKSL\	GK\Z	[JLPJN	f̂	IK\O	VSMG	LPH	IKLH	LPKL	GHIJKLJMN	PKO	WHHN	TMNTQYIHI	[JLPMYL	SHOMQYLJMN	MV	LPH	IJORYLH	MS	]̂	IK\O	KVLHS	GHIJKLJMN	PKO	WHHN	IHGKNIHI	[JLPMYL	SHOMQYLJMN	MV	LPH	IJORYLHZ	IHGKNI	JN	[SJLJNX	LPKL	LPH	MLPHS	RKSL\	VJQH	VMS	WJNIJNX	IJORYLH	SHOMQYLJMN_	gV	OYTP	K	IHGKNI	JO	GKIH	KNI	LPH	RKSL\	SHTHJUJNX	LPH	IHGKNI	VKJQO	LM	VJQH	VMS	WJNIJNX	IJORYLH	SHOMQYLJMN	[JLPJN	]̂	IK\O	KVLHS	SHTHJRL	LPHSHMVZ	LPHN	WMLP	RKSLJHO	[KJUH	LPHJS	SJXPLO	LM	WJNIJNX	IJORYLH	SHOMQYLJMN	RSMTHHIJNXO	[JLP	SHORHTL	LM	LPH	JNJLJKQ	IHTJOJMN_	̀abcdch	iPH	RKSLJHO	OPKQQ	OPKSH	LPH	GHIJKLMSjO	VHH	KNI	KN\	VJQJNX	VHHO	HkYKQQ\_	iPH	GHIJKLJMN	OPKQQ	WH	PHQI	JN	LPH	RQKTH	[PHSH	LPH	lSMmHTL	JO	QMTKLHIZ	YNQHOO	KNMLPHS	QMTKLJMN	JO	GYLYKQQ\	KXSHHI	YRMN_	nXSHHGHNLO	SHKTPHI	JN	GHIJKLJMN	OPKQQ	WH	HNVMSTHKWQH	KO	OHLLQHGHNL	KXSHHGHNLO	JN	KN\	TMYSL	PKUJNX	mYSJOIJTLJMN	LPHSHMV_opqrqsrqtuv	wxyxzxw{
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C�DEDEF�GHIJKLMJHKNE�OPQRSTURPSV�TSW�XWSVPQV�PS�WQRYRYWVZ�PR[WS�R[TQ�R[W�OPQRSTURPS�PS�\WXTSTRW�OPQRSTURPSVZ�WQRYRYWV�][P�XWŜPS_�̀PSa�bQcWS�UPQRSTURV�]YR[�R[W�d]QWS�R[TR�TSW�Tc_YQYVRWSWc�ef�R[W�gSU[YRWUR�TQc�OPQVRSbURYPQ�hTQTiWSj��klmn�oC�DEpEqED�rQ�R[W�WsWQR�P̂�UPQ̂tYURV�PS�cYVUSWXTQUYWV�T_PQi�R[W�OPQRSTUR�uPUb_WQRVZ�YQRWSXSWRTRYPQV�]Ytt�eW�eTVWc�PQ�R[W�P̂ttP]YQi�XSYPSYRYWVvED�hPcŶYUTRYPQVZ�TV�cŴYQWc�YQ�\WURYPQ�wjwjwjEp�x[W�giSWW_WQRjEq�gccWQcTZ�]YR[�R[PVW�P̂�tTRWS�cTRW�[TsYQi�XSWUWcWQUW�PsWS�R[PVW�P̂�WTStYWS�cTRWjEo�x[W�yWQWSTt�OPQcYRYPQV�P̂�R[W�OPQRSTUR�̂PS�OPQVRSbURYPQjEF�uYsYVYPQ�zw�P̂�R[W�\XWUŶYUTRYPQVjE{�uST]YQiV�TQc�SW_TYQYQi�uYsYVYPQV�P̂�R[W�\XWUŶYUTRYPQVjrQ�R[W�UTVW�P̂�UPQ̂tYURV�PS�cYVUSWXTQUYWV�eWR]WWQ�uST]YQiV�TQc�uYsYVYPQV�P̂�R[W�\XWUŶYUTRYPQV�|PR[WS�R[TQ�uYsYVYPQ�zw}Z�PS�]YR[YQ�PS�T_PQi�R[W�OPQRSTUR�uPUb_WQRV�TQc�QPR�UtTSŶYWc�ef�gccWQcb_Z�R[W�gSU[YRWUR�]Ytt�cWRWS_YQW�][YU[�RTaWV�XSWUWcWQUW�YQ�TUUPScTQUW�]YR[�\WURYPQV�~j�jwwZ�~j�jw�Z�TQc�~j�jw�jklmn�FC�DE�������JJL��n�M�LI��\be_YRRTt���U[TQiWZ�T�]We�eTVWc�UPQVRSbURYPQ�X[TVW�VP̂R]TSW�̂PS�_TQTiYQi�XSP�WUR�Vbe_YRRTtVZ���r�VZ�TQc�PR[WS�UPQVRSbURYPQ�X[TVW�XTXWS]PSaZ�V[Ttt�eW�bVWc�ef�Ttt�XTSRYWV�PQ�R[YV�XSP�WURj�x[W�gSU[YRWUR�]Ytt�eW�R[W�Tc_YQYVRSTRPS�̂PS�R[W�\be_YRRTt���U[TQiW�VfVRW_�PQ�R[YV�XSP�WURjC�DE�ED�x[W�d]QWS�YV�WQRYRtWc�RP�SWY_ebSVW_WQR�̂SP_�R[W�OPQRSTURPS�̂PS�T_PbQRV�XTYc�RP�R[W�gSU[YRWUR�TQc�PS�OPQVRSbURYPQ�hTQTiWS�̂PS�VWSsYUWV�SW�bYSWc�ef�R[W�OPQRSTURPS�V�̂TYtbSW�RP�bVW�\be_YRRTt���U[TQiW�YQ�R[W�Vbe_YVVYPQ�TQc�XSPUWVVYQi�P̂�UPQVRSbURYPQ�X[TVW�XTXWS]PSajklmn�{C�pEqE���QtWVV�PR[WS]YVW�XSPsYcWc�YQ�R[W�OPQRSTUR�uPUb_WQRVZ�R[W�d]QWS�V[Ttt�̂bSQYV[�RP�R[W�OPQRSTURPS�PQW�UPXf�P̂�R[W�OPQRSTUR�uPUb_WQRV�̂PS�XbSXPVWV�P̂�_TaYQi�SWXSPcbURYPQV�XbSVbTQR�RP�\WURYPQ�wj�j�jx[W�d]QWS�V[Ttt�̂bSQYV[�R[W�OPQRSTURPS����������� ¡��¢�UPXYWV�P̂�R[W�OPQRSTUR�uPUb_WQRVZ�YQUtbcYQi�PQW�VWR�RP�eW�bVWc�̂PS�R[W�£SP�WUR��WUPSc�uST]YQiVj�x[W�OPQRSTURPS�_Tf�XbSU[TVW�TccYRYPQTt�UPXYWV�TR�R[W�UPVR�P̂�SWXSPcbURYPQZ�XPVRTiW�TQc�[TQctYQijC�pEqE¤�x[W�d]QWS�V[Ttt�WQcWTsPS�RP�̂PS]TSc�Ttt�UP__bQYUTRYPQV�RP�R[W�OPQRSTURPS�R[SPbi[�R[W�OPQVRSbURYPQ�hTQTiWSj�dR[WS�UP__bQYUTRYPQ�V[Ttt�eW�_TcW�TV�VWR�̂PSR[�YQ�\WURYPQ�~j�j¥jhTQTiWS�TQc�V[Ttt�UPQRW_XPSTQWPbVtf�XSPsYcW�R[W�VT_W�UP__bQYUTRYPQV�RP�R[W�gSU[YRWUR�TePbR�_TRRWSV�TSYVYQi�PbR�P̂�PS�SWtTRYQi�RP�R[W�OPQRSTUR�uPUb_WQRVjklmn��r̂�R[W�OPQRSTURPS�cŴTbtRV�PS�QWitWURV�RP�UTSSf�PbR�R[W�̀PSa�YQ�TUUPScTQUW�]YR[�R[W�OPQRSTUR�uPUb_WQRV�TQc�̂TYtV�]YR[YQ�T�RWQ�cTf�XWSYPc�T̂RWS�SWUWYXR�P̂�]SYRRWQ�QPRYUW�̂SP_�R[W�d]QWS�RP�UP__WQUW�TQc�UPQRYQbW�UPSSWURYPQ�P̂�VbU[�cŴTbtR�PS�QWitWUR�]YR[�cYtYiWQUW�TQc�XSP_XRQWVVZ�R[W�d]QWS�_TfZ�]YR[PbR�XSW�bcYUW�RP�PR[WS�SW_WcYWV�R[W�d]QWS�_Tf�[TsWZ�UPSSWUR�VbU[�cŴTbtR�PS�QWitWURj�\bU[�TURYPQ�ef�R[W�d]QWS�TQc�T_PbQRV�U[TSiWc�RP�R[W�OPQRSTURPS�TSW�ePR[�Vbe�WUR�RP�SWsYW]�ef�R[W�OPQVRSbURYPQ�hTQTiWS�TQc�XSYPS�TXXSPsTt�P̂�R[W�gSU[YRWURZ�TQc�R[W�OPQVRSbURYPQ�hTQTiWS�PS�gSU[YRWUR�_TfZ�XbSVbTQR�RP�\WURYPQ�¦j�jwZ�]YR[[Ptc�PS�QbttŶf�T�OWSRŶYUTRW�̂PS�£Tf_WQR�YQ�][PtW�PS�YQ�XTSRZ�RP�R[W�W�RWQR�SWTVPQTetf�QWUWVVTSf�RP�SWY_ebSVW�R[W�d]QWS�̂PS�R[W�SWTVPQTetW�UPVR�P̂�UPSSWURYQi�VbU[�cŴYUYWQUYWVZ�YQUtbcYQi�d]QWS�V�W�XWQVWV�TQc�UP_XWQVTRYPQ�̂PS�R[W�OPQVRSbURYPQ�hTQTiWS�V�TQc�gSU[YRWUR�V�TQc�R[WYS�SWVXWURYsW�UPQVbtRTQRV��TccYRYPQTt�VWSsYUWV�_TcW�QWUWVVTSf�ef�VbU[�cŴTbtRZ�QWitWURZ�PS�̂TYtbSWj�r̂�UbSSWQR�TQc�̂bRbSW�XTf_WQRV�TSW�QPR�Vb̂̂YUYWQR�RP�UPsWS�VbU[�T_PbQRVZ�R[W�OPQRSTURPS�V[Ttt�XTf�R[W�cŶ̂WSWQUW�RP�R[W�d]QWSj�r̂�R[W�OPQRSTURPS�cYVTiSWWV�]YR[�R[W�TURYPQV�P̂�R[W�d]QWS�PS�R[W�gSU[YRWURZ�PS�R[W�T_PbQRV�UtTY_Wc�TV�UPVRV�RP�R[W�d]QWSZ�R[W�OPQRSTURPS�_Tf�̂YtW�T�OtTY_�XbSVbTQR�RP�gSRYUtW�w�j§C�qEpEpED�uP�QPR�VUTtW�uST]YQiVj��PttP]�̂YibSW�cY_WQVYPQVZ�UPQ̂YS_YQi�PQ�VYRWj
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CDEF�GH�IJKJL�MNO�PQROS�TU�ORVTVWOX�VY�SOTZ[\SUOZORV�]SYZ�VNO�̂YRVS_̀VYS�]YS�_ZY\RVU�a_TX�VY�VNO�bS̀NTVÒV�]YS�Oc_W\_VTRd�_RX�SOUaYRXTRd�VY�VNO�̂YRVS_̀VYSeU�SOf\OUVU�]YS�TR]YSZ_VTYR�VN_V�_SO�RYV�aSOa_SOX�TR�_̀ ỲSX_R̀O�QTVN�VNO�̂YRVS_̀V�gỲ\ZORVU�YS�QNOSO�VNO�SOf\OUVOX�TR]YSZ_VTYR�TU�_c_TW_[WO�VY�VNO�̂YRVS_̀VYS�]SYZ�_�̀_SO]\W�UV\Xh�_RX�̀YZa_STUYR�Y]�VNO�̂YRVS_̀V�gỲ\ZORVUi�]TOWX�̀YRXTVTYRUi�YVNOS�PQROSjaSYcTXOX�TR]YSZ_VTYRi�̂YRVS_̀VYSjaSOa_SOX�̀YYSXTR_VTYR�XS_QTRdUi�YS�aSTYS�kSYlÒV�̀YSSOUaYRXOR̀O�YS�XỲ\ZORV_VTYRmnH�IJoJKJp�b]VOS�VNO�̂YRVS_̀V�N_U�[OOR�OqÒ\VOXi�VNO�PQROS�_RX�bS̀NTVÒV�QTWW�̀YRUTXOS�SOf\OUVU�]YS�VNO�U\[UVTV\VTYR�Y]�aSYX\̀VU�TR�aW_̀O�Y]�VNYUO�UaÒT]TOX�YRWh�\RXOS�VNO�̀YRXTVTYRU�UOV�]YSVN�TR�VNO�rOROS_W�sOf\TSOZORVU�tgTcTUTYR�uv�Y]�VNO�waÒT]T̀_VTYRUxm�yh�Z_zTRd�SOf\OUVU�]YS�U\[UVTV\VTYRUi�VNO�̂YRVS_̀VYS{|}� SOaSOUORVU�VN_V�TV�N_U�aOSUYR_WWh�TRcOUVTd_VOX�VNO�aSYaYUOX�U\[UVTV\VO�aSYX\̀V�_RX�XOVOSZTROX�VN_V�TV�TU�Of\_W�YS�U\aOSTYS�TR�_WW�SOUaÒVU�VY�VN_V�UaÒT]TOX~|�� SOaSOUORVU�VN_V�TV�QTWW�aSYcTXO�VNO�U_ZO�Q_SS_RVh�]YS�VNO�U\[UVTV\VTYR�_U�TV�QY\WX�N_cO�aSYcTXOX�]YS�VNO�aSYX\̀V�UaÒT]TOX~|�� ÒSVT]TOU�VN_V�VNO�̀YUV�X_V_�aSOUORVOX�TU�̀YZaWOVO�_RX�TR̀W\XOU�_WW�SOW_VOX�̀YUVU�]YS�VNO�U\[UVTV\VOX�aSYX\̀V�_RX�]YS��YSz�VN_V�Z\UV�[O�̀N_RdOX�_U�_�SOU\WV�Y]�VNO�U\[UVTV\VTYRi�Oq̀OaV�]YS�VNO�bS̀NTVÒVeU�SOXOUTdR�ỲUVUi�_RX�Q_TcOU�_WW�̀W_TZU�]YS�_XXTVTYR_W�̀YUVU�SOW_VOX�VY�VNO�U\[UVTV\VTYR�VN_V�U\[UOf\ORVWh�[ÒYZO�_aa_SORV~�_RXm�� UN_WW�̀YYSXTR_VO�VNO�TRUV_WW_VTYR�Y]�VNO�_̀ ÒaVOX�U\[UVTV\VOi�Z_zTRd�U\̀N�̀N_RdOU�_U�Z_h�[O�SOf\TSOX�]YS�VNO��YSz�VY�[O�̀YZaWOVO�TR�_WW�SOUaÒVUmH�IJoJKJK�MNO�PQROS�UN_WW�[O�ORVTVWOX�VY�SOTZ[\SUOZORV�]SYZ�VNO�̂YRVS_̀VYS�]YS�_ZY\RVU�a_TX�VY�VNO�bS̀NTVÒV�]YS�SOcTOQTRd�VNO�̂YRVS_̀VYSeU�aSYaYUOX�U\[UVTV\VTYRU�]YS�̀YRcORTOR̀O�_]VOS�VNO�aOSTYX�RYVOX�TR�gTcTUTYR�uv�wÒVTYR��w\[UVTV\VTYR�kSỲOX\SOU��_RX�Z_zTRd�_dSOOXj\aYR�̀N_RdOU�TR�VNO�gS_QTRdU�_RX�waÒT]T̀_VTYRU�SOU\WVTRd�]SYZ�U\̀N�U\[UVTV\VTYRUmCDEF��H�IJ�Jp�MNO�PQROS�TU�OqOZaV�]SYZ�a_hZORV�Y]��OXOS_Wi�wV_VOi�WỲ_W�V_qOUi�_RX�]SYZ�a_hZORV�Y]�U_WOU�_RX�̀YZaORU_VTRd�\UO�V_qOU�Y]�VNO�wV_VO�Y]��OQ��YSz�_RX�Y]�̀TVTOU�_RX�̀Y\RVTOU�YR�_WW�Z_VOST_WU�_RX�U\aaWTOU�UYWX�VY�VNO�PQROS�a\SU\_RV�VY�VNO�aSYcTUTYRU�Y]�VNTU�̂YRVS_̀Vm�MNOUO�V_qOU�_SO�RYV�VY�[O�TR̀W\XOX�TR�[TXUm�MNTU�OqOZaVTYR�XYOU�RYVi�NYQOcOSi�_aaWh�VY�VYYWUi�Z_̀NTROShi�Of\TaZORVi�YS�YVNOS�aSYaOSVh�WO_UOX�[hi�YS�VY�VNO�̂YRVS_̀VYS�YS�_�U\[̀YRVS_̀VYS~�_RX�VNO�̂YRVS_̀VYS�_RX�TVU�U\[̀YRVS_̀VYS�UN_WW�[O�SOUaYRUT[WO�]YSi�_RX�a_hi�_Rh�_RX�_WW�_aaWT̀_[WO�V_qOUi�TR̀W\XTRd�U_WOU�_RX�̀YZaORU_VTRd�\UO�V_qOUi�YR�U\̀N�WO_UOX�VYYWUi�Z_̀NTROShi�Of\TaZORV�YS�YVNOS�aSYaOSVhmnH�IJ�JpJp�MNO�PQROS�UN_WW�UÒ\SO�VNO�[\TWXTRd�aOSZTV�]SYZ�VNO��OQ��YSz�wV_VO��X\̀_VTYR�gOa_SVZORVmH�IJ�JKJp��R�_̀ ỲSX_R̀O��OQ��YSz�wV_VO��_[YS��_Q�bSVT̀WO��i�wÒVTYR���ui�U\[Xm��j_t_xi�VNO�̂YRVS_̀VYS�UN_WW�U\[ZTV�VY�VNO�PQROS�QTVNTR��u�X_hU�_]VOS�TUU\_R̀O�Y]�̂YRVS_̀VYSeU�]TSUV�a_hSYWWi�_RX�OcOSh��u�X_hU�VNOSO_]VOSi�_�VS_RÙSTaV�Y]�VNO�YSTdTR_W�a_hSYWW�SÒYSXi�U\[ÙST[OX�_RX�_]]TSZOX�_U�VS\O�\RXOS�VNO�aOR_WVTOU�Y]�aOSl\ShmH�IJ�JKJK�MNO�̂YRVS_̀VYS�UN_WW�̀YZaWh�QTVN�_WW�_aaWT̀_[WO��OQ��YSz�wV_VO�gOa_SVZORV�Y]��_[YS�SOf\TSOZORVUi�TR̀W\XTRd�VNO�aSYcTUTYR�VN_V�OcOSh�QYSzOS�OZaWYhOX�TR�aOS]YSZ_R̀O�Y]�_�a\[WT̀�QYSz�̀YRVS_̀V�UN_WW�[O�̀OSVT]TOX�_U�N_cTRd�̀YZaWOVOX�_R�Pw�b�vujNY\S�U_]OVh�VS_TRTRd�̀Y\SUOm�MNO�̂YRVS_̀VYS�_RX�U\[̀YRVS_̀VYS�UN_WW�[O�UYWOWh�SOUaYRUT[WO�]YS�̀YZaWT_R̀O�QTVN�VNTU�SOf\TSOZORV�QTVN�SOUaÒV�VY�VNOTS�OZaWYhOOUm�MNO�̂YRVS_̀VYSeU�YS�U\[̀YRVS_̀VYSeU�]_TW\SO�VY�̀YZaWh�QTVN�VNTU�SOf\TSOZORV�UN_WW�RYV�VS_RU]OS�YS�TR�_Rh�Q_h�TZaYUO�VNO�SOUaYRUT[TWTVh�]YS�QYSzOS�U_]OVh�\aYR�VNO�PQROS�YS�VNO�bS̀NTVÒVm
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CDEF�GHIG JKKLMJNOPQ�RKKLMJNOPQ�QSJKK�OLTPU�VSP�OLQV�VL�VSP�WLNVUJOVLU�LX�YJVPUZJKQ�JN[�P\]ẐYPNV�[PKZTPUP[�JV�VSP�QZVP�JN[�JKK�UP\]ZUP[�VJ_PQ̀�KPQQ�Ĵ K̂ZOJaKP�VUJ[P�[ZQOL]NVQbIc d]Ŷ �e]Y�RKKLMJNOPQ̀�fNZV�WLQV�RKKLMJNOPQ�JN[�g]JNVZVh�RKKLMJNOPQi��WLNVUJOVLUjQ�OLQVQ�XLU�]NKLJ[ZNk�JN[�SJN[KZNk�JV�VSP�QZVP̀�KJaLÙ�ZNQVJKKJVZLN�OLQVQ̀�LTPUSPJ[̀�̂ULXZV̀�JN[�LVSPU�P_̂PNQPQ�OLNVPŶ KJVP[�XLU�QVJVP[�JKKLMJNOP�JYL]NVQ�QSJKK�aP�ZNOK][P[�ZN�VSP�WLNVUJOV�e]Y�a]V�NLV�ZN�VSP�JKKLMJNOPQb�Il WLNVZNkPNOh�RKKLMJNOPQi�WLNVUJOVLUjQ�OLQVQ̀�ZNOK][ZNk�JKK�Q]OS�Q]aOLNVUJOVLU�OLQVQ̀�XLU�UPOPZTZNk�JN[�SJN[KZNk�JV�mULnPOV�QZVP̀�KJaLÙ�ZNQVJKKJVZLǸ�JN[�QZYZKJU�OLQVQ�UPKJVP[�VL�̂UL[]OVQ�JN[�YJVPUZJKQ�]N[PU�JKKLMJNOP�QSJKK�aP�ZNOK][P[�JQ�̂JUV�LX�VSP�JKKLMJNOPo�WLNVUJOVLÙ�JN[�Q]aOLNVUJOVLÙ�pTPUSPJ[�JN[�ÛLXZV�UPKJVP[�VL�VSP�JKKLMJNOP�QSJKK�aP�ZNOK][P[�JQ�̂JUV�LX�VSP�WLNVUJOV�e]Y�JN[�NLV�̂JUV�LX�VSP�JKKLMJNOPb�JN[Il MSPNPTPU�IqrSPNPTPU�OLQVQ�JUP�YLUP�VSJN�LU�KPQQ�VSJN�JKKLMJNOPQ̀�VSP�WLNVUJOV�e]Y�QSJKK�aP�J[n]QVP[�JOOLU[ZNkKh�ah�WSJNkP�pU[PUo�sSP�JYL]NV�LX�VSP�WSJNkP�pU[PU�QSJKK�UPXKPOV�tuv�VSP�[ZXXPUPNOP�aPVMPPN�JOV]JK�OLQVQ�JN[�VSP�JKKLMJNOPQ�]N[PU�ePOVZLN�woxoyou�JN[�tyv�OSJNkPQ�ZN�WLNVUJOVLUjQ�OLQVQ�]N[PU�ePOVZLN�woxoyoyoz{ sSP�RUOSZVPOV�QSJKK�OUPJVP�JN[�̂ULOPQQ�RKKLMJNOP�ROOPQQ�R]VSLUZ|JVZLNQ�XLU�VSP�WLNQVU]OVZLN�}JNJkPU�JN[�pMNPUjQ�Ĵ ÛLTJK�JN[�P_PO]VZLN�ZN�JOOLU[JNOP�MZVS�VSP�WLNVUJOV�~LO]YPNVQoCDEF�GG��lI�Iq��PXPU�VL�~ZTZQZLN��u�ePOVZLN��RKKLMJNOPQ��XLU�J[[ZVZLNJK�ZNXLUYJVZLNo���lI�Ic�sSP�WLNVUJOVLÙ�JQ�QLLN�JQ�̂UJOVZOJaKP�JXVPU�JMJU[�LX�VSP�WLNVUJOV̀�QSJKK�NLVZXh�VSP�pMNPU�JN[�RUOSZVPOV̀�RUOSZVPOV�ZN�MUZVZNk̀�VSUL]kS�VSP�WLNQVU]OVZLN�}JNJkPÙ�LX�VSP�NJYP�JN[�\]JKZXZOJVZLNQ�LX�J�̂UL̂LQP[�Q]̂PUZNVPN[PNVo�rZVSZN�u��[JhQ�LX�UPOPẐV�LX�VSP�ZNXLUYJVZLǸ�VSP�WLNQVU]OVZLN�}JNJkPU�YJh�NLVZXh�VSP�WLNVUJOVLÙ�QVJVZNk�MSPVSPU�VSP�pMNPÙ�VSP�WLNQVU]OVZLN�}JNJkPÙ�LU�VSP�RUOSZVPOV�tuv�SJQ�UPJQLNJaKP�LanPOVZLN�VL�VSP�̂UL̂LQP[�Q]̂PUZNVPN[PNV�LU�tyv�UP\]ZUP�J[[ZVZLNJK�VZYP�XLU�UPTZPMo��JZK]UP�LX�VSP�WLNQVU]OVZLN�}JNJkPU�VL�̂ULTZ[P�NLVZOP�MZVSZN�VSP�u��[Jh�̂PUZL[�QSJKK�OLNQVZV]VP�NLVZOP�LX�NL�UPJQLNJaKP�LanPOVZLNo���lIGHIG�sSP�WLNVUJOVLÙ�̂ULŶ VKh�JXVPU�aPZNk�JMJU[P[�VSP�WLNVUJOV̀�QSJKK�̂UP̂JUP�JN[�Q]aYZV�XLU�VSP�pMNPUjQ�JN[�RUOSZVPOVjQ�ZNXLUYJVZLǸ�JN[�VSP�WLNQVU]OVZLN�}JNJkPUjQ�]QP�ZN�[PTPKL̂ZNk�VSP�mULnPOV�QOSP[]KP̀�J�WLNVUJOVLUjQ�OLNQVU]OVZLN�QOSP[]KP�XLU�VSP�rLU�o�sSP�QOSP[]KP�QSJKK�OLNVJZN�[PVJZK�Ĵ ÛL̂UZJVP�XLU�VSP�mULnPOV̀�ZNOK][ZNk�tuv�VSP�[JVP�LX�OLYYPNOPYPNV�LX�VSP�rLU�̀�ZNVPUZY�QOSP[]KP�YZKPQVLNP�[JVPQ̀�JN[�VSP�[JVP�LX�e]aQVJNVZJK�WLŶ KPVZLNb�tyv�JN�Ĵ L̂UVZLNYPNV�LX�VSP�rLU��ah�OLNQVU]OVZLN�JOVZTZVhb�JN[�twv�VSP�VZYP�UP\]ZUP[�XLU�OLŶ KPVZLN�LX�PJOS�̂LUVZLN�LX�VSP�rLU�o�sSP�QOSP[]KP�QSJKK�̂ULTZ[P�XLU�VSP�LU[PUKh�̂ULkUPQQZLN�LX�VSP�rLU��VL�OLŶ KPVZLN�JN[�QSJKK�NLV�P_OPP[�VZYP�KZYZVQ�O]UUPNV�]N[PU�VSP�WLNVUJOV�~LO]YPNVQo�sSP�QOSP[]KP�QSJKK�aP�UPTZQP[�JV�Ĵ ÛL̂UZJVP�ZNVPUTJKQ�JQ�UP\]ZUP[�ah�VSP�OLN[ZVZLNQ�LX�VSP�rLU��JN[�mULnPOVo�JN[�mULnPOV̀�QSJKK�aP�UPKJVP[�VL�VSP�PNVZUP�mULnPOV�VL�VSP�P_VPNV�UP\]ZUP[�ah�VSP�WLNVUJOV�~LO]YPNVQ̀�JN[�QSJKK�̂ULTZ[P�XLU�P_̂P[ZVZL]Q�JN[�̂UJOVZOJaKP�P_PO]VZLN�LX�VSP�rLU�o�sSP�WLNVUJOVLU�QSJKK�OLL̂PUJVP�MZVS�VSP�WLNQVU]OVZLN�}JNJkPU�ZN�QOSP[]KZNk�JN[�̂PUXLUYZNk�VSP�WLNVUJOVLUjQ�rLU��VL�JTLZ[�OLNXKZOV�MZVS̀�JN[�JQ�VL�OJ]QP�NL�[PKJh�ZǸ�VSP�MLU��LU�JOVZTZVZPQ�LX�LVSPU�WLNVUJOVLUQ̀�LU�VSP�OLNQVU]OVZLN�LU�L̂PUJVZLNQ�LX�VSP�pMNPUjQ�LMN�XLUOPQ�LU�eP̂JUJVP�WLNVUJOVLUQo��lIGHIc�sSP�WLNVUJOVLÙ�̂ULŶ VKh�JXVPU�aPZNk�JMJU[P[�VSP�WLNVUJOV�JN[�VSPUPJXVPU�JQ�NPOPQQJUh�VL�YJZNVJZN�J�O]UUPNV�Q]aYZVVJK�QOSP[]KP̀�QSJKK�Q]aYZV�J�Q]aYZVVJK�QOSP[]KP�XLU�VSP�WLNQVU]OVZLN�}JNJkPUjQ�JN[�RUOSZVPOVjQ�Ĵ ÛLTJKo�sSP�RUOSZVPOV�JN[�WLNQVU]OVZLN�}JNJkPUjQ�Ĵ ÛLTJK�QSJKK�NLV�aP�]NUPJQLNJaKh�[PKJhP[�LU�MZVSSPK[o�sSP�Q]aYZVVJK�QOSP[]KP�QSJKK�tuv�aP�OLLU[ZNJVP[�MZVS�VSP�WLNVUJOVLUjQ�OLNQVU]OVZLN�QOSP[]KP̀�JN[�tyv�JKKLM�VSP�WLNQVU]OVZLN�}JNJkPU�JN[�RUOSZVPOV�UPJQLNJaKP�VZYP�VL�UPTZPM�Q]aYZVVJKQo��X�VSP�WLNVUJOVLU�XJZKQ�VL�Q]aYZV�J�Q]aYZVVJK�QOSP[]KP̀�LU�XJZKQ�VL�ÛLTZ[P�Q]aYZVVJKQ�ZN�JOOLU[JNOP�MZVS�VSP�Ĵ ÛLTP[�Q]aYZVVJK�QOSP[]KP̀�VSP�WLNVUJOVLU�QSJKK�NLV�aP�PNVZVKP[�VL�JNh�ZNOUPJQP�ZN�WLNVUJOV�e]Y�LU�P_VPNQZLN�LX�WLNVUJOV�sZYP�aJQP[�LN�VSP�VZYP�UP\]ZUP[�XLU�UPTZPM�LX�Q]aYZVVJKQoWLNVUJOVLU�QSJKK�̂JUVZOẐJVP�MZVS�LVSPU�WLNVUJOVLUQ̀�VSP�WLNQVU]OVZLN�}JNJkPÙ�JN[�VSP�pMNPU�ZN�UPTZPMZNk�JN[�OLLU[ZNJVZNk�JKK�QOSP[]KPQ�XLU�ZNOLÛLUJVZLN�ZNVL�VSP�mULnPOV�QOSP[]KP�VSJV�ZQ�̂UP̂JUP[�ah�VSP�WLNQVU]OVZLN�}JNJkPUo�sSP�WLNVUJOVLU�
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CDEFF�GEHI�JIKLCLMNC�OM�ODI�PMNCOJQPOLMN�CPDIRQFI�ENR�CQSGLOOEF�CPDIRQFI�EC�RIIGIR�NIPICCEJT�ST�ODI�UMNCOJQPOLMN�VENEWIJ�OM�PMNXMJG�OM�ODI�YJMZIPO�CPDIRQFI[\�]̂_̀]̂�aDI�UMNOJEPOMJ�CDEFF�bEJOLPLbEOI�cLOD�MODIJ�UMNOJEPOMJCd�ODI�UMNCOJQPOLMN�VENEWIJd�ENR�ODI�ecNIJ�LN�JIKLIcLNW�ENR�PMMJRLNEOLNW�EFF�CPDIRQFIC�XMJ�LNPMJbMJEOLMN�LNOM�ODI�YJMZIPO�CPDIRQFI�ODEO�LC�bJIbEJIR�ST�ODI�UMNCOJQPOLMN�VENEWIJ[�aDI�UMNOJEPOMJ�CDEFF�GEHI�JIKLCLMNC�OM�ODI�PMNCOJQPOLMN�CPDIRQFI�ENR�CQSGLOOEF�CPDIRQFI�EC�RIIGIR�NIPICCEJT�ST�ODI�UMNCOJQPOLMN�VENEWIJ�OM�PMNXMJG�OM�ODI�bIJXMJG�ODI�fMJH�LN�WINIJEF�EPPMJRENPI�cLOD�ODI�GMCO�JIPINO�CPDIRQFIC�CQSGLOOIR�OM�ODI�ecNIJd�UMNCOJQPOLMN�VENEWIJd�ENR�gJPDLOIPOd�ENR�LNPMJbMJEOIR�LNOM�ODI�EbbJMKIR�YJMZIPO�CPDIRQFI[\�]̂_̀ĥ�aDI�UMNOJEPOMJ�CDEFF�bIJXMJG�ODI�fMJH�LN�WINIJEF�EPPMJRENPI�cLOD�ODI�GMCO�JIPINO�CPDIRQFIC�CQSGLOOIR�OM�ODI�ecNIJd�UMNCOJQPOLMN�VENEWIJd�ENR�gJPDLOIPOd�ENR�LNPMJbMJEOIR�LNOM�ODI�EbbJMKIR�YJMZIPO�CPDIRQFI[ijkl�_m\�]̂_m̂n�aDI�UMNOJEPOMJ�CDEFF�JIKLIc�XMJ�PMGbFLENPI�cLOD�ODI�UMNOJEPO�oMPQGINOCd�EbbJMKId�ENR�CQSGLO�OM�ODI�UMNCOJQPOLMN�VENEWIJd�pDMb�oJEcLNWCd�YJMRQPO�oEOEd�pEGbFICd�ENR�CLGLFEJ�CQSGLOOEFC�JIqQLJIR�ST�ODI�UMNOJEPO�oMPQGINOCd�LN�EPPMJRENPI�cLOD�ODI�YJMZIPO�CQSGLOOEF�CPDIRQFI�EbbJMKIR�ST�ODI�UMNCOJQPOLMN�VENEWIJ�ENR�gJPDLOIPO�MJd�LN�ODI�ESCINPI�MX�EN�EbbJMKIR�YJMZIPO�CQSGLOOEF�CPDIRQFId�cLOD�JIECMNESFI�bJMGbONICC�ENR�LN�CQPD�CIqQINPI�EC�OM�PEQCI�NM�RIFET�LN�ODI�fMJH�MJ�LN�ODI�EPOLKLOLIC�MX�MODIJ�UMNOJEPOMJCd�pIbEJEOI�UMNOJEPOMJCd�MJ�ODI�ecNIJrC�McN�XMJPIC[�aDI�UMNOJEPOMJ�CDEFF�PMMbIJEOI�cLOD�ODI�UMNCOJQPOLMN�VENEWIJ�LN�ODI�PMMJRLNEOLMN�MX�ODI�UMNOJEPOMJrC�pDMb�oJEcLNWCd�YJMRQPO�oEOEd�pEGbFICd�ENR�CLGLFEJ�CQSGLOOEFC�cLOD�JIFEOIR�RMPQGINOC�CQSGLOOIR�ST�MODIJ�UMNOJEPOMJC[s\�]̂_m̂t�aDI�fMJH�CDEFF�SI�LN�EPPMJRENPI�cLOD�EbbJMKIR�CQSGLOOEFC�IuPIbO�ODEO�ODI�UMNOJEPOMJ�CDEFF�NMO�SI�JIFLIKIR�MX�JICbMNCLSLFLOT�XMJ�RIKLEOLMNC�XJMG�ODI�JIqQLJIGINOC�MX�ODI�UMNOJEPO�oMPQGINOC�ST�ODI�gJPDLOIPOrC�EbbJMKEF�MX�pDMb�oJEcLNWCd�YJMRQPO�oEOEd�pEGbFICd�MJ�CLGLFEJ�CQSGLOOEFCd�QNFICC�ODI�UMNOJEPOMJ�DEC�CbIPLXLPEFFT�NMOLXLIR�ODI�UMNCOJQPOLMN�VENEWIJ�ENR�gJPDLOIPO�LN�cJLOLNW�MX�CQPD�RIKLEOLMN�EO�ODI�OLGI�MX�CQSGLOOEF�ENR�vwx�ODI�gJPDLOIPO�DEC�WLKIN�cJLOOIN�EbbJMKEF�OM�ODI�CbIPLXLP�RIKLEOLMN�EC�E�GLNMJ�PDENWI�LN�ODI�fMJHd�MJ�vyx�E�UDENWI�eJRIJ�MJ�UMNCOJQPOLMN�UDENWI�oLJIPOLKI�DEC�SIIN�LCCQIR�EQODMJLzLNW�ODI�RIKLEOLMN[�aDI�UMNOJEPOMJ�CDEFF�NMO�SI�JIFLIKIR�MX�JICbMNCLSLFLOT�XMJ�IJJMJC�MJ�MGLCCLMNC�LN�pDMb�oJEcLNWCd�YJMRQPO�oEOEd�pEGbFICd�MJ�CLGLFEJ�CQSGLOOEFCd�ST�ODI�gJPDLOIPOrC�EbbJMKEF�ODIJIMX[ijkl�_]\�]̂_m̂__�aDI�UMNOJEPOMJ�LC�JIqQLJIR�OM�bJMKLRI�EFF�CQSGLOOEFC�XMJ�ODI�gJPDLOIPOrC�JIKLIc{�EFF�CQSGLOOEFC�OM�SI�bJMKLRIR�OM�ODI�gJPDLOIPO�ST�ODI�pQSGLOOEF�RIERFLNIC�NMOIR�LN�ODI�UMNOJEPO�oMPQGINOC[�aDI�gJPDLOIPOrC�JIKLIc�MX�UMNOJEPOMJrC�CQSGLOOEFC�cLFF�SI�FLGLOIR�OM�ODI�OLGI�bJIPIRLNW��ODI�pQSGLOOEF�RIERFLNI��ENR�cLFF�PMNCLCO�MX�EN�IuEGLNEOLMN�MX�EN�LNLOLEF�CQSGLOOEF�ENR�|}~�����~�������JICQSGLOOEF�C�[�aDI�ecNIJ�LC�INOLOFIR�OM�MSOELN�JILGSQJCIGINO�XJMG�ODI�UMNOJEPOMJ�XMJ�EGMQNOC�bELR�OM�ODI�gJPDLOIPO�XMJ�IKEFQEOLMN�MX�ERRLOLMNEF�JICQSGLOOEFCd�ENR�XMJ�IKEFQEOLMN�MX�CQSGLOOEFC�XMJ�cDLPD�ODI�LNLOLEF�CQSGLCCLMN�LC�JIPILKIR�EXOIJ�ODI�pQSGLOOEF�RIERFLNIC[s\�]̂_]̂]�aDI�UMNOJEPOMJ�CDEFF�SI�JICbMNCLSFI�XMJ�INXMJPLNW��������~����������}����~������������}�}����~��������������~���ODI�XMFFMcLNW�JQFIC�MX�PMNRQPO�XMJ�LOC�bIJCMNNIF�ENR�ODMCI�MX�LOC�CQSPMNOJEPOMJCd�CQS�CQSPMNOJEPOMJCd�ENR�CQbbFLIJC�EO�ODI�YJMZIPO�CLOI�d�ENR�ODI�ecNIJrC�YJMZIPO��IbJICINOEOLKI�CDEFF�bJMKLRI�LNOIJbJIOEOLMNC�CDMQFR�E�qQICOLMN�EJLCI�LX�ODI�JQFIC�MX�PMNRQPO�EJI�SILNW�ERIqQEOIFT�INXMJPIR�ST�ODI�UMNOJEPOMJ�_̂��M�CGMHLNW�MJ�QCI�MX�OMSEPPM�bJMRQPOC[m̂��M�RJLNHLNW�MX�EFPMDMFLP�SIKIJEWIC�MJ�QCI�MX�PMNOJMFFIR�CQSCOENPIC[]̂��M�cMJHLNWd�MJ�bJICINPI�MN�CLOId�QNRIJ�ODI�LNXFQINPI�MX�EFPMDMFLP�SIKIJEWIC�MJ�PMNOJMFFIR�CQSCOENPIC[ĥ��M�QCI�MX�LNRIPINO�FENWQEWI�MJ�RLCbFET�MX�LNRIPINO�LGEWICd�bQSFLPEOLMNC�MJ�OIJGC[n̂��M�QCI�MX�JERLMC�MJ�MODIJ�INOIJOELNGINO�RIKLPIC[�̂��M�DMJCIbFET�MJ�RENWIJMQC�SIDEKLMJ[����M�XLJIEJGC�MJ�MODIJ�cIEbMNC[
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CDEF�ED�GHFIJKJFLM�NFEOJP�EQF�KDRRDSJPT�UVWHOLOTLOHQ�KDL�O�UIQDDR�HLDXFIEYZ[�\]�̂]__̀ ab̂cdb]a�ebdf�gdchh�]i�gd̀jkadglm�nZonZp�qQF�rDPELOIEDL�UQORR�LFsVJLF�JEU�HFLUDPPFR�OPt�EQDUF�DK�JEU�UVWIDPELOIEDLUu�UVWvUVWIDPELOIEDLU�OPt�UVHHRJFLU�ED�SFOL�wJUJWRF�HQDEDvJtFPEJKJIOEJDP�WOtTFU�OIIFHEOWRF�ED�EQF�xSPFLu�OE�ORR�EJyFU�KDL�JtFPEJKJIOEJDP�OPt�UFIVLJEz�HVLHDUFUY{|}~�o�m�pZ�Z��qQF��LIQJEFIE�SJRR�wJUJE�EQF�UJEF�OE�JPEFLwORU�OHHLDHLJOEF�ED�EQF�UEOTF�DK�IDPUELVIEJDPu�DL�OU�DEQFLSJUF�OTLFFt�SJEQ�EQF�xSPFLu�ED�WFIDyF�TFPFLORRz�KOyJRJOL�SJEQ�EQF�HLDTLFUU�OPt�sVORJEz�DK�EQF�HDLEJDP�DK�EQF��DL��IDyHRFEFtu�OPt�ED�tFEFLyJPF�JP�TFPFLOR�JK�EQF��DL��DWUFLwFt�JU�WFJPT�HFLKDLyFt�JP�O�yOPPFL�JPtJIOEJPT�EQOE�EQF��DL�u�SQFP�KVRRz�IDyHRFEFtu�SJRR�WF�JP�OIIDLtOPIF�SJEQ�EQF�rDPELOIE��DIVyFPEUY��DSFwFLu�EQF��LIQJEFIE�SJRR�PDE�WF�LFsVJLFt�ED�yO�F�F�QOVUEJwF�DL�IDPEJPVDVU�DPvUJEF�JPUHFIEJDPU�ED�IQFI��EQF�sVORJEz�DL�sVOPEJEz�DK�EQF��DL�Y�qQF��LIQJEFIE�SJRR�PDE�QOwF�IDPELDR�DwFLu�IQOLTF�DKu�DL�LFUHDPUJWJRJEz�KDL�EQF�IDPUELVIEJDP�yFOPUu�yFEQDtUu�EFIQPJsVFUu�UFsVFPIFU�DL�HLDIFtVLFUu�DL�KDL�EQF�UOKFEz�HLFIOVEJDPU�OPt�HLDTLOyU�JP�IDPPFIEJDP�SJEQ�EQF��DL�u�UJPIF�EQFUF�OLF�UDRFRz�EQF�rDPELOIEDL�U�LJTQEU�OPt�LFUHDPUJWJRJEJFU�VPtFL�EQF�rDPELOIE��DIVyFPEUY�xP�EQF�WOUJU�DK�EQF�UJEF�wJUJEUu�EQF��LIQJEFIE�SJRR��FFH�EQF�xSPFL�OPt�EQF�rDPUELVIEJDP��OPOTFL�LFOUDPOWRz�JPKDLyFt�OWDVE�EQF�HLDTLFUU�OPt�sVORJEz�DK�EQF�HDLEJDP�DK�EQF��DL��IDyHRFEFtu�OPt�HLDyHERz�LFHDLE�ED�EQF�xSPFL�OPt�rDPUELVIEJDP��OPOTFL��PDSP�tFwJOEJDPU�KLDy�EQF�rDPELOIE��DIVyFPEU�OPt�tFKFIEU�OPt�tFKJIJFPIJFU�DWUFLwFt�JP�EQF��DL�Ym�pZ�Z�Zo�qQF�xSPFL�JU�FPEJERFt�ED�LFJyWVLUFyFPE�KLDy�EQF�rDPELOIEDL�KDL�OyDVPEU�HOJt�ED�EQF��LIQJEFIE�KDL�UJEF�wJUJEU�yOtF�PFIFUUOLz�Wz�EQF�KOVRE�DK�EQF�rDPELOIEDL�DL�Wz�tFKFIEU�OPt�tFKJIJFPIJFU�JP�EQF��DL�Y�m�pZ�Z�Z��qQF�xSPFL�JU�FPEJERFt�ED�LFJyWVLUFyFPE�KLDy�EQF�rDPELOIEDL�KDL�OyDVPEU�HOJt�ED�EQF�rDPUELVIEJDP��OPOTFL�KDL�UJEF�wJUJEU�yOtF�PFIFUUOLz�Wz�EQF�KOVRE�DK�EQF�rDPELOIEDL�DL�Wz�tFKFIEU�OPt�tFKJIJFPIJFU�JP�EQF��DL�Y�m�pZ�Z[�qQF��LIQJEFIE�OPt�rDPUELVIEJDP��OPOTFL�QOwF�OVEQDLJEz�ED�LFXFIE��DL��EQOE�tDFU�PDE�IDPKDLy�ED�EQF�rDPELOIE��DIVyFPEUu��DIVyFPEU�OPt�SJRR�PDEJKz�FOIQ�DEQFL�OWDVE�EQF�LFXFIEJDPY�qQF�rDPUELVIEJDP��OPOTFL�UQORR�tFEFLyJPF�JP�TFPFLOR�SQFEQFL�EQF��DL��DK�EQF�rDPELOIEDL�JU�WFJPT�HFLKDLyFt�JP�OIIDLtOPIF�SJEQ�EQF�LFsVJLFyFPEU�DK�EQF�rDPELOIE��DIVyFPEU�OPt�PDEJKz�EQF�xSPFLu�rDPELOIEDL�OPt��LIQJEFIE�DK�tFKFIEU�OPt�tFKJIJFPIJFU�JP�EQF��DL�Y��QFPFwFL�EQF�rDPUELVIEJDP��OPOTFL�IDPUJtFLU�JE�PFIFUUOLz�DL�OtwJUOWRFu�EQF�rDPUELVIEJDP��OPOTFL�SJRR�QOwF�OVEQDLJEz�ED�LFsVJLF�OttJEJDPOR�JPUHFIEJDP�DL�EFUEJPT�DK�EQF��DL��JP�OIIDLtOPIF�SJEQ�GFIEJDPU���Y�Y��OPt���Y�Y�u�VHDP�SLJEEFP�OVEQDLJ�OEJDP�DK�EQF�xSPFLu�SQFEQFL�DL�PDE�EQF��DL��JU�KOWLJIOEFtu�JPUEORRFt�DL�IDyHRFEFtY�qQF�KDLFTDJPT�OVEQDLJEz�DK�EQF�rDPUELVIEJDP��OPOTFL�SJRR�WF�UVWXFIE�ED�EQF�HLDwJUJDPU�DK�GFIEJDPU��Y�Y���EQLDVTQ��Y�Y���JPIRVUJwFu�SJEQ�LFUHFIE�ED�JPEFLHLFEOEJDPU�OPt�tFIJUJDPU�DK�EQF��LIQJEFIEY��DSFwFLu�PFJEQFL�EQF��LIQJEFIE�U�PDL�EQF�rDPUELVIEJDP��OPOTFL�U�OVEQDLJEz�ED�OIE�VPtFL�EQJU�GFIEJDP��Y�Y��PDL�O�tFIJUJDP�yOtF�Wz�FJEQFL�DK�EQFy�JP�TDDt�KOJEQ�FJEQFL�ED�F�FLIJUF�DL�PDE�ED�F�FLIJUF�UVIQ�OVEQDLJEz�UQORR�TJwF�LJUF�ED�O�tVEz�DL�LFUHDPUJWJRJEz�DK�EQF��LIQJEFIE�DL�EQF�rDPUELVIEJDP��OPOTFL�ED�EQF�rDPELOIEDLu�GVWIDPELOIEDLUu�yOEFLJOR�OPt�FsVJHyFPE�UVHHRJFLUu�EQFJL�OTFPEU�DL�FyHRDzFFUu�DL�DEQFL�HFLUDPU�HFLKDLyJPT�OPz�DK�EQF��DL�Y{|}~�o�m�pZ�Zoo�qQF��LIQJEFIE�SJRR�LFwJFS�OPt�OHHLDwFu�DL�EO�F�DEQFL�OHHLDHLJOEF�OIEJDP�VHDPu�EQF�rDPELOIEDL�U�UVWyJEEORU�UVIQ�OU�GQDH��LOSJPTUu��LDtVIE��OEOu�OPt�GOyHRFUu�WVE�DPRz�KDL�EQF�RJyJEFt�HVLHDUF�DK�IQFI�JPT�KDL�IDPKDLyOPIF�SJEQ�JPKDLyOEJDP�TJwFP�OPt�EQF�tFUJTP�IDPIFHE�F�HLFUUFt�JP�EQF�rDPELOIE��DIVyFPEUY�qQF��LIQJEFIE�U�OIEJDP�SJRR�WF�EO�FP�JP�OIIDLtOPIF�SJEQ�EQF�UVWyJEEOR�UIQFtVRF�OHHLDwFt�Wz�EQF��LIQJEFIE�DLu�JP�EQF�OWUFPIF�DK�OP�OHHLDwFt�UVWyJEEOR�UIQFtVRFu�SJEQ�LFOUDPOWRF�HLDyHEPFUU�SQJRF�ORRDSJPT�UVKKJIJFPE�EJyF�JP�EQF��LIQJEFIE�U�HLDKFUUJDPOR�XVtTyFPE�ED�HFLyJE�OtFsVOEF�LFwJFSY��HDP�EQF��LIQJEFIE�U�IDyHRFEFt�LFwJFSu�EQF��LIQJEFIE�UQORR�ELOPUyJE�JEU�UVWyJEEOR�LFwJFS�ED�EQF�rDPUELVIEJDP��OPOTFLY�m�pZ�Zon�qQF�rDPUELVIEJDP��OPOTFL�SJRR�HLFHOLF�rQOPTF�xLtFLU�OPt�rDPUELVIEJDP�rQOPTF��JLFIEJwFUY�LIQJEFIE�SJRR�HLFHOLF�rQOPTF�xLtFLUu�rDPUELVIEJDP�rQOPTF��JLFIEJwFU�OPt��RRDSOPIF�rQOPTF��VEQDLJ�OEJDPUY{|}~�o�
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C�DEFEGH�IJ�KLM�NOPMQ�RPS�TQULVKMUK�RWQMMX�KLM�TQULVKMUK�OVYY�ZQ[\VSM�[PM�[Q�][QM�̂Q[_MUK�QMZQM̀MPKRKV\M̀�K[�R̀̀ V̀K�VP�URQQaVPW�[bK�KLM�TQULVKMUKc̀�QM̀Z[P̀VdVYVKVM̀�RK�KLM�̀VKMe�fLM�SbKVM̀X�QM̀Z[P̀VdVYVKVM̀�RPS�YV]VKRKV[P̀�[J�RbKL[QVKa�[J�KLM�Q̂[_MUK�QMZQM̀MPKRKV\M̀�̀LRYY�dM�R̀�̀MK�J[QKL�VP�RP�MgLVdVK�K[�dM�VPU[QZ[QRKMS�VP�KLM�h[PKQRUK�i[Ub]MPK̀e�fLM�NOPMQ�L̀RYY�P[KVJa�KLM�h[P̀KQbUKV[P�jRPRWMQ�[J�RPa�ULRPWM�VP�KLM�SbKVM̀X�QM̀Z[P̀VdVYVKVM̀�RPS�YV]VKRKV[P̀�[J�RbKL[QVKa�[J�KLM�Q̂[_MUK�QMZQM̀MPKRKV\M̀ekC�lEGEG�T�mbdU[PKQRUK[Q�V̀�R�ZMQ̀[P�[Q�MPKVKa�OL[�LR̀�R�SVQMUK�U[PKQRUK�OVKL�KLM�h[PKQRUK[Q�K[�ZMQJ[Q]�R�Z[QKV[P�[J�KLM�n[Qo�RK�KLM�̀VKMe�fLM�KMQ]�pmbdU[PKQRUK[Qp�V̀�QMJMQQMS�K[�KLQ[bWL[bK�KLM�h[PKQRUK�i[Ub]MPK̀�R̀�VJ�̀VPWbYRQ�VP�Pb]dMQ�RPS�]MRP̀�R�mbdU[PKQRUK[Q�[Q�RP�RbKL[QVqMS�QMZQM̀MPKRKV\M�[J�KLM�mbdU[PKQRUK[Qe�fLM�KMQ]�pmbdU[PKQRUK[Qp�S[M̀�P[K�VPUYbSM�[KLMQ�h[PKQRUK[Q̀�[Q�mMZRQRKM�h[PKQRUK[Q̀�[Q�KLM�̀bdU[PKQRUK[Q̀�[J�[KLMQ�h[PKQRUK[Q̀�[Q�mMZRQRKM�h[PKQRUK[Q̀ekC�lEFEG�rPYM̀̀�[KLMQOV̀M�̀KRKMS�VP�KLM�h[PKQRUK�i[Ub]MPK̀X�KLM�h[PKQRUK[QX�h[PKQRUK[Q�[Q�KLM�dVSSVPW�QMsbVQM]MPK̀X�R̀�[̀[P�R̀�ZQRUKVURdYM�RJKMQ�RORQS�[J�KLM�h[PKQRUKX�̀LRYY�P[KVJa�KLM�h[P̀KQbUKV[P�jRPRWMQX�J[Q�QM\VMO�da�KLM�NOPMQX�h[P̀KQbUKV[P�jRPRWMQ�RPS�TQULVKMUKX�[J�KLM�ZMQ̀[P̀�[Q�MPKVKVM̀�ZQ[Z[̀MS�J[Q�MRUL�ZQVPUVZRY�Z[QKV[P�[J�KLM�n[QoX�VPUYbSVPW�KL[̀M�OL[�RQM�K[�JbQPV̀L�]RKMQVRỲ�[Q�MsbVZ]MPK�JRdQVURKMS�K[�R�̀ZMUVRY�SM̀VWPe�SM̀VWP�J[Q�MRUL�ZQVPUVZRY�Z[QKV[P�[J�KLM�n[Qoe�nVKLVP�tu�SRà�[J�QMUMVZK�[J�KLM�VPJ[Q]RKV[PX�KLM�h[P̀KQbUKV[P�jRPRWMQ�]Ra�P[KVJa�KLM�h[PKQRUK[Q�OLMKLMQ�KLM�NOPMQX�KLM�h[P̀KQbUKV[P�jRPRWMQ�[Q�KLM�TQULVKMUK�vtw�LR̀�QMR̀[PRdYM�[d_MUKV[P�K[�RPa�̀bUL�ZQ[Z[̀MS�ZMQ̀[P�[Q�MPKVKa�[QX�vxw�QMsbVQM̀�RSSVKV[PRY�KV]M�J[Q�QM\VMOe�yRVYbQM�[J�KLM�h[P̀KQbUKV[P�jRPRWMQ�K[�ZQ[\VSM�P[KVUM�OVKLVP�KLM�tuzSRa�ZMQV[S�̀LRYY�U[P̀KVKbKM�P[KVUM�[J�P[�QMR̀[PRdYM�[d_MUKV[Pe{|}~�G������������������������������������������������������������������������������������������������������������������������C�lEFEl�fLM�h[PKQRUK[Q�̀LRYY�ZMQJ[Q]�RK�YMR̀K���������������������ZMQUMPK�[J�KLM�U[̀K�[J�KLM�h[PKQRUK�vP[K�VPUYbSVPW�KLM�U[̀K̀�[J�]RKMQVRỲX�VP̀bQRPUMX�d[PS̀X�̀bd]VKKRỲ�RPS�̀V]VYRQ�VKM]̀w�OVKL�VK̀�[OP�M]ZY[aMM̀e{|}~�G C�¡EGEG�fLM�KMQ]�pmMZRQRKM�h[PKQRUK[Qv̀wp�̀LRYY�]MRP�[KLMQ�U[PKQRUK[Q̀�QMKRVPMS�da�KLM�NOPMQ�bPSMQ�̀MZRQRKM�RWQMM]MPK̀e�fLM�NOPMQ�QM̀MQ\M̀�KLM�QVWLK�K[�ZMQJ[Q]�U[P̀KQbUKV[P�[Q�[ZMQRKV[P̀�QMYRKMS�K[�KLM�̂Q[_MUK�OVKL�KLM�NOPMQc̀�[OP�J[QUM̀X�RPS�OVKL�mMZRQRKM�h[PKQRUK[Q̀�QMKRVPMS�bPSMQ�h[PSVKV[P̀�[J�KLM�h[PKQRUK�̀bd̀KRPKVRYYa�̀V]VYRQ�K[�KL[̀M�[J�KLV̀�h[PKQRUKX�VPUYbSVPW�KL[̀M�ZQ[\V̀V[P̀�[J�KLM�h[PSVKV[P̀�[J�KLM�h[PKQRUK�QMYRKMS�K[�VP̀bQRPUM�RPS�ORV\MQ�[J�b̀dQ[WRKV[Pe�IJ�KLM�h[PKQRUK[Q�UYRV]̀�KLRK�SMYRa�[Q�RSSVKV[PRY�U[̀K�V̀�VP\[Y\MS�dMURb̀M�[J�̀bUL�RUKV[P�da�KLM�NOPMQX�KLM�h[PKQRUK[Q�̀LRYY�]RoM�̀bUL�hYRV]�R̀�ZQ[\VSMS�VP�TQKVUYM�t¢eC�¡EGEF�nLMP�KLM�NOPMQ�ZMQJ[Q]̀�U[P̀KQbUKV[P�[Q�[ZMQRKV[P̀�OVKL�KLM�NOPMQc̀�[OP�J[QUM̀�[Q�mMZRQRKM�h[PKQRUK[Q̀X�KLM�NOPMQ�̀LRYY�ZQ[\VSM�J[Q�U[[QSVPRKV[P�[J�̀bUL�J[QUM̀�RPS�mMZRQRKM�h[PKQRUK[Q̀�OVKL�KLM�n[Qo�[J�KLM�h[PKQRUK[QX�OL[�̀LRYY�U[[ZMQRKM�OVKL�KLM]èMZRQRKM�U[PKQRUK̀�RQM�RORQSMS�J[Q�SVJJMQMPK�Z[QKV[P̀�[J�KLM�̂Q[_MUK�[Q�[KLMQ�U[P̀KQbUKV[P�[Q�[ZMQRKV[P̀�[P�KLM�̀VKMX�KLM�KMQ]�ph[PKQRUK[Qp�VP�KLM�h[PKQRUK�i[Ub]MPK̀�VP�MRUL�UR̀M�̀LRYY�]MRP�KLM�h[PKQRUK[Q�OL[�MgMUbKM̀�MRUL�̀MZRQRKM�NOPMQzh[PKQRUK[Q�TWQMM]MPKeC�¡EGE£�rPYM̀̀�[KLMQOV̀M�ZQ[\VSMS�VP�KLM�h[PKQRUK�i[Ub]MPK̀X�OLMP�KLM�NOPMQ�ZMQJ[Q]̀�U[P̀KQbUKV[P�[Q�[ZMQRKV[P̀�QMYRKMS�K[�KLM�̂Q[_MUK�OVKL�KLM�NOPMQc̀�[OP�J[QUM̀�[Q�OVKL�mMZRQRKM�h[PKQRUK[Q̀X�KLM�NOPMQ�[Q�VK̀�mMZRQRKM�h[PKQRUK[Q̀�L̀RYY�LR\M�KLM�̀R]M�[dYVWRKV[P̀�RPS�QVWLK̀�KLRK�KLM�h[PKQRUK[Q�LR̀�bPSMQ�KLM�h[PSVKV[P̀�[J�KLM�h[PKQRUKX�VPUYbSVPWX�OVKL[bK�MgUYbSVPW�[KLMQ̀X�KL[̀M�̀KRKMS�VP�TQKVUYM�¤X�KLV̀�TQKVUYM�¥X�RPS�TQKVUYM̀�t¦X�ttX�RPS�txefLM�NOPMQ�̀LRYY�ZQ[\VSM�J[Q�U[[QSVPRKV[P�[J�KLM�RUKV\VKVM̀�[J�KLM�NOPMQc̀�[OP�J[QUM̀�RPS�[J�MRUL�mMZRQRKM�h[PKQRUK[Q�OVKL�KLM�n[Qo�[J�KLM�h[PKQRUK[QX�OL[�̀LRYY�U[[ZMQRKM�OVKL�KLM]e�fLM�h[PKQRUK[Q�̀LRYY�ZRQKVUVZRKM�OVKL�RPa�mMZRQRKM�h[PKQRUK[Q̀�RPS�KLM�NOPMQ�VP�QM\VMOVPW�KLMVQ�U[P̀KQbUKV[P�̀ULMSbYM̀e�fLM�h[PKQRUK[Q�̀LRYY�]RoM�RPa�QM\V̀V[P̀�K[�VK̀�U[P̀KQbUKV[P�̀ULMSbYM�SMM]MS�PMUM̀̀RQa�RJKMQ�R�_[VPK�QM\VMO�RPS�]bKbRY�RWQMM]MPKe�fLM�U[P̀KQbUKV[P�̀ULMSbYM̀�̀LRYY�KLMP�U[P̀KVKbKM�KLM�ÙLMSbYM̀�K[�dM�b̀MS�da�KLM�h[PKQRUK[QX�mMZRQRKM�h[PKQRUK[Q̀X�RPS�KLM�NOPMQ�bPKVY�̀bd̀MsbMPKYa�QM\V̀MSe
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C�DEFEG�HIJKLL�MNOKPQRLK�SPMTRUKU�RI�NOK�VMINPWXN�YMXZ[KINL\�QOKI�NOK�]QIKP�SKP̂MP[L�XMILNPZXNRMI�MP�MSKPWNRMIL�PKJWNKU�NM�NOK�_PM̀KXN�QRNO�NOK�]QIKPaL�MQI�̂MPXKL�MP�QRNO�bKSWPWNK�VMINPWXNMPL\�NOK�]QIKP�MP�RNL�bKSWPWNK�VMINPWXNMPL�LOWJJ�OWTK�NOK�LW[K�McJRdWNRMIL�WIU�PRdONL�NOWN�NOK�VMINPWXNMP�OWL�ZIUKP�NOK�VMIURNRMIL�M̂�NOK�VMINPWXN\�RIXJZURId\�QRNOMZN�KeXJZURId�MNOKPL\�NOMLK�LNWNKU�RI�fPNRXJK�g\�NORL�fPNRXJK�h\�WIU�fPNRXJKL�ij\�ii\�WIU�iklmnop�qrC�sEFEG�tOK�XM[cRIKU�MTKPOKWU�WIU�SPM̂RN�ûMP�VMINPWXNMP\�LZcXMINPWXNMPL\�LZSSJRKPL\�WIU�XMINPWXNMPL�M̂�W�JMQKPvNRKPw�RIXJZUKU�RI�NOK�NMNWJ�XMLN�NM�NOK�]QIKP�̂MP�W�XOWIdK�RI�NOK�xMPy�LOWJJ�cK�WL�̂MJJMQLz{|� }WeR[Z[�XM[cRIKU�MTKPOKWU�WIU�SPM̂RN\�~���������������SKPXKIN�M̂�NOK�XMLNl{�� VMLN�NM�QORXO�MTKPOKWU�WIU�SPM̂RN�RL�NM�cK�WSSJRKU�LOWJJ�cK�UKNKP[RIKU�RI�WXXMPUWIXK�QRNO�bKXNRMI��lgl�l{�� tM�̂WXRJRNWNK�XOKXyRId�M̂��ZMNWNRMIL�̂MP�KeNPWL�MP�XPKURNL\�WJJ�SPMSMLWJL�LOWJJ�cK�WXXM[SWIRKU�c��W�XM[SJKNK�RNK[R�WNRMI�M̂�XMLNL�RIXJZURId�JWcMP\�[WNKPRWJL\�PKINWJ�XMLNL\�WIU�bZcXMINPWXNLl��bZcXMINPWXNL�LOWJJ�cK�RNK[R�KU�WJLMlf�VOWIdK�]PUKP�RL�W�QPRNNKI�RILNPZ[KIN�SPKSWPKU�c��NOK�VMILNPZXNRMI�}WIWdKP�fPXORNKXN�WIU�LRdIKU�c��NOK�]QIKP\�VMILNPZXNRMI�}WIWdKP\�fPXORNKXN\�WIU�VMINPWXNMP\�LNWNRId�NOKRP�WdPKK[KIN�ZSMI�WJJ�M̂�NOK�̂MJJMQRIdz�C�sE�EF�f�VMILNPZXNRMI�VOWIdK�YRPKXNRTK�RL�W�QPRNNKI�MPUKP�SPKSWPKU�c��NOK�VMILNPZXNRMI�}WIWdKP�fPXORNKXN�WIU�LRdIKU�c��NOK�]QIKP\�VMILNPZXNRMI�}WIWdKP�WIU�fPXORNKXN\�URPKXNRId�W�XOWIdK�RI�NOK�xMPy�SPRMP�NM�WdPKK[KIN�MI�WÙZLN[KIN\�R̂�WI�\�RI�NOK�VMINPWXN�bZ[�MP�VMINPWXN�tR[K\�MP�cMNOl�tOK�]QIKP�[W��c��VMILNPZXNRMI�VOWIdK�YRPKXNRTK\�QRNOMZN�RITWJRUWNRId�NOK�VMINPWXN\�MPUKP�XOWIdKL�RI�NOK�xMPy�QRNORI�NOK�dKIKPWJ�LXMSK�M̂�NOK�VMINPWXN�XMILRLNRId�M̂�WUURNRMIL\�UKJKNRMIL\�MP�MNOKP�PKTRLRMIL\�NOK�VMINPWXN�bZ[�WIU�VMINPWXN�tR[K�cKRId�WÙZLNKU�WXXMPURIdJ�l�C�sE�EG��̂�NOK�VMINPWXNMP�UMKL�IMN�PKLSMIU�SPM[SNJ��MP�URLWdPKKL�QRNO�NOK�[KNOMU�̂MP�WÙZLN[KIN�RI�NOK�VMINPWXN�bZ[\�NOK�VMILNPZXNRMI�}WIWdKP�LOWJJ�UKNKP[RIK�NOK�WÙZLN[KIN�MI�NOK�cWLRL�M̂�PKWLMIWcJK�KeSKIURNZPKL�WIU�LWTRIdL�M̂�NOMLK�SKP̂MP[RId�NOK�xMPy�WNNPRcZNWcJK�NM�NOK�XOWIdK\�RIXJZURId\�RI�XWLK�M̂�WI�RIXPKWLK�RI�NOK�VMINPWXN�bZ[\�WI�W[MZIN�̂MP�MTKPOKWU�WIU�SPM̂RN�WL�LKN�̂MPNO�RI�NOK�fdPKK[KIN\�MP�R̂�IM�LZXO�W[MZIN�RL�LKN�̂MPNO�RI�NOK�fdPKK[KIN\�W�PKWLMIWcJK�W[MZINl��I�LZXO�XWLK\�WIU�WJLM�ZIUKP�bKXNRMI��lglglg\�NOK�VMINPWXNMP�LOWJJ�yKKS�WIU�SPKLKIN\�RI�LZXO�̂MP[�WL�NOK�VMILNPZXNRMI�}WIWdKP�[W��SPKLXPRcK\�WI�RNK[R�KU�WXXMZINRId�NMdKNOKP�QRNO�WSSPMSPRWNK�LZSSMPNRId�UWNWl�HIJKLL�MNOKPQRLK�SPMTRUKU�RI�NOK�VMINPWXN�YMXZ[KINL\�XMLNL�̂MP�NOK�SZPSMLKL�M̂�NORL�bKXNRMI��lgl��LOWJJ�cK�JR[RNKU�NM�NOK�M̂JJMQRIdzEF VMLNL�M̂�JWcMP\�RIXJZURId�WSSJRXWcJK�SW�PMJJ�NWeKL\�̂PRIdK�cKIK̂RNL�PK�ZRPKU�c��WdPKK[KIN�MP�XZLNM[\�QMPyKPLa�XM[SKILWNRMI�RILZPWIXK\�WIU�MNOKP�K[SJM�KK�XMLNL�WSSPMTKU�c��NOK�VMILNPZXNRMI�}WIWdKP�WIU�fPXORNKXN�Eq VMLNL�M̂�[WNKPRWJL\�LZSSJRKL\�WIU�K�ZRS[KIN\�RIXJZURId�XMLN�M̂�NPWILSMPNWNRMI\�QOKNOKP�RIXMPSMPWNKU�MP�XMILZ[KU�E� �KINWJ�XMLNL�M̂�[WXORIKP��WIU�K�ZRS[KIN\�KeXJZLRTK�M̂�OWIU�NMMJL\�QOKNOKP�PKINKU�̂PM[�NOK�VMINPWXNMP�MP�MNOKPL�EG VMLNL�M̂�SPK[RZ[L�̂MP�WJJ�cMIUL�WIU�RILZPWIXK\�SKP[RN�̂KKL\�WIU�LWJKL\�ZLK\�MP�LR[RJWP�NWeKL\�URPKXNJ��PKJWNKU�NM�NOK�XOWIdK��WIUE� VMLNL�M̂�LZSKPTRLRMI�WIU�̂RKJU�M̂̂RXK�SKPLMIIKJ�URPKXNJ��WNNPRcZNWcJK�NM�NOK�XOWIdKlZIRN�SPRXKL�WPK�LNWNKU�RI�NOK�VMINPWXN�YMXZ[KINL�MP�LZcLK�ZKINJ��WdPKKU�ZSMI\�WIU�R̂��ZWINRNRKL�MPRdRIWJJ��XMINK[SJWNKU�WPK�[WNKPRWJJ��XOWIdKU�RI�W�SPMSMLKU�VOWIdK�]PUKP�MP�VMILNPZXNRMI�VOWIdK�YRPKXNRTK�LM�NOWN�WSSJRXWNRMI�M̂�LZXO�ZIRN�SPRXKL�NM��ZWINRNRKL�M̂�xMPy�SPMSMLKU�QRJJ�XWZLK�LZcLNWINRWJ�RIK�ZRN��NM�NOK�]QIKP�MP�VMINPWXNMP\�NOK�WSSJRXWcJK�ZIRN�SPRXKL�LOWJJ�cK�K�ZRNWcJ��WÙZLNKUlC�sE�E���̂�NOK�VMINPWXNMP�URLWdPKKL�QRNO�NOK�WÙZLN[KIN�RI�NOK�VMINPWXN�tR[K\�NOK�VMINPWXNMP�[W��[WyK�W�VJWR[�RI�WXXMPUWIXK�QRNO�WSSJRXWcJK�SPMTRLRMIL�M̂�fPNRXJK�i�lUMKL�IMN�PKLSMIU�SPM[SNJ��MP�URLWdPKKL�QRNO�NOK�[KNOMU�̂MP�WÙZLN[KIN�RI�NOK�VMINPWXN�bZ[\�NOK�VMILNPZXNRMI�}WIWdKP�LOWJJ�UKNKP[RIK�NOK�WÙZLN[KIN�MI�NOK�cWLRL�M̂�PKWLMIWcJK�KeSKIURNZPKL�WIU�LWTRIdL�M̂�NOMLK�SKP̂MP[RId�NOK�xMPy�WNNPRcZNWcJK�NM�NOK�XOWIdK\�RIXJZURId\�RI�XWLK�M̂�WI�RIXPKWLK�RI�NOK�VMINPWXN�bZ[\�WI�W[MZIN�̂MP�MTKPOKWU�WIU�SPM̂RN�WL�LKN�̂MPNO�RI�NOK�fdPKK[KIN\�MP�R̂�IM�LZXO�W[MZIN�RL�LKN�̂MPNO�RI�NOK�fdPKK[KIN\�W�PKWLMIWcJK�W[MZINl��I�LZXO�XWLK\�WIU�WJLM�ZIUKP�bKXNRMI��lglglg\�NOK�VMINPWXNMP�LOWJJ�yKKS�WIU�SPKLKIN\�RI�LZXO�̂MP[�WL�NOK�VMILNPZXNRMI�}WIWdKP�[W��SPKLXPRcK\�WI�RNK[R�KU�WXXMZINRId�NMdKNOKP�QRNO�WSSPMSPRWNK�
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CDEEFGHIJK�LMHMN�OJPQCC�FHRQGSICQ�EGFTILQL�IJ�HRQ�UFJHGMVH�WFVDXQJHCY�VFCHC�ZFG�HRQ�EDGEFCQC�FZ�HRIC�[QVHIFJ�\N]N̂�CRMPP�_Q�PIXIHQL�HF�HRQ�ZFPPFSIJK̀ab UFCHC�FZ�PM_FGY�IJVPDLIJK�MEEPIVM_PQ�EMcGFPP�HMdQCY�ZGIJKQ�_QJQZIHC�GQeDIGQL�_c�MKGQQXQJH�FG�VDCHFXY�SFGfQGCg�VFXEQJCMHIFJ�IJCDGMJVQY�MJL�FHRQG�QXEPFcQQ�VFCHC�MEEGFTQL�_c�HRQ�UFJCHGDVHIFJ�hMJMKQG�MJL�iGVRIHQVHjak UFCHC�FZ�XMHQGIMPCY�CDEEPIQCY�MJL�QeDIEXQJHY�IJVPDLIJK�VFCH�FZ�HGMJCEFGHMHIFJY�SRQHRQG�IJVFGEFGMHQL�FG�VFJCDXQLjal mQJHMP�VFCHC�FZ�XMVRIJQGc�MJL�QeDIEXQJHY�QdVPDCITQ�FZ�RMJL�HFFPCY�SRQHRQG�GQJHQL�ZGFX�HRQ�UFJHGMVHFG�FG�FHRQGCjno pTQGRQML�MJL�EGFZIH�XMGfqDE�CRMPP�IJVPDLQY�_DH�JFH�_Q�PIXIHQL�HFY�HRQ�ZFPPFSIJK̀nr RFXQ�FZZIVQ�QdEQJCQjns ZIQPL�FZZIVQ�QdEQJCQjnt CDEQGTICIFJjno EGFuQVH�XMJMKQXQJH�v�QCHIXMHIFJj�MJLnw CXMPP�HFFPC�v�QeDIEXQJHN��x�yalaz�OEFJ�GQVQIEH�FZ�M�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQY�HRQ�UFJHGMVHFG�CRMPP�EGFXEHPc�EGFVQQL�SIHR�HRQ�VRMJKQ�IJ�HRQ�{FGf�IJTFPTQL�MJL�MLTICQ�HRQ�UFJCHGDVHIFJ�hMJMKQG�FZ�HRQ�UFJHGMVHFGgC�MKGQQXQJH�FG�LICMKGQQXQJH�SIHR�HRQ�XQHRFLY�IZ�MJcY�EGFTILQL�IJ�HRQ�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQ�ZFG�LQHQGXIJIJK�HRQ�EGFEFCQL�MLuDCHXQJH�IJ�HRQ�UFJHGMVH�[DX�FG�UFJHGMVH�|IXQN}Z�HRQ�UFJHGMVHFG�LICMKGQQC�SIHR�HRQ�MLuDCHXQJH�IJ�HRQ�UFJHGMVH�|IXQY�HRQ�UFJHGMVHFG�XMc�XMfQ�M�UPMIX�IJ�MVVFGLMJVQ�SIHR�MEEPIVM_PQ�EGFTICIFJC�FZ�iGHIVPQ�~�Nx�yalay�i�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQ�CIKJQL�_c�HRQ�UFJHGMVHFG�IJLIVMHQC�HRQ�UFJHGMVHFGgC�MKGQQXQJH�HRQGQSIHRY�IJVPDLIJK�MLuDCHXQJH�IJ�UFJHGMVH�[DX�MJL�UFJHGMVH�|IXQ�FG�HRQ�XQHRFL�ZFG�LQHQGXIJIJK�HRQXN�[DVR�MKGQQXQJH�CRMPP�_Q�QZZQVHITQ�IXXQLIMHQPc�MJL�CRMPP�_Q�GQVFGLQL�MC�M�URMJKQ�pGLQGNOEFJ�GQVQIEH�FZ�M�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQY�HRQ�UFJHGMVHFG�CRMPP�EGFXEHPc�EGFVQQL�SIHR�HRQ�VRMJKQ�IJ�HRQ�{FGf�IJTFPTQL�MJL�MLTICQ�HRQ�UFJCHGDVHIFJ�hMJMKQG�FZ�HRQ�UFJHGMVHFGgC�MKGQQXQJH�FG�LICMKGQQXQJH�SIHR�HRQ�XQHRFLY�IZ�MJcY�EGFTILQL�IJ�HRQ�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQ�ZFG�LQHQGXIJIJK�HRQ�EGFEFCQL�MLuDCHXQJH�IJ�HRQ�UFJHGMVH�[DX�FG�UFJHGMVH�|IXQNx�yala��|RQ�MXFDJH�FZ�VGQLIH�HF�_Q�MPPFSQL�_c�HRQ�UFJHGMVHFG�HF�HRQ�pSJQG�ZFG�M�LQPQHIFJ�FG�VRMJKQ�HRMH�GQCDPHC�IJ�M�JQH�LQVGQMCQ�IJ�HRQ�UFJHGMVH�[DX�CRMPP�_Q�MVHDMP�JQH�VFCH�MC�VFJZIGXQL�_c�HRQ�UFJCHGDVHIFJ�hMJMKQG�MJL�iGVRIHQVHN�{RQJ�_FHR�MLLIHIFJC�MJL�VGQLIHC�VFTQGIJK�GQPMHQL�{FGf�FG�CD_CHIHDHIFJC�MGQ�IJTFPTQL�IJ�M�VRMJKQY�HRQ�MPPFSMJVQ�ZFG�FTQGRQML�MJL�EGFZIH�CRMPP�_Q�ZIKDGQL�FJ�HRQ�_MCIC�FZ�JQH�IJVGQMCQY�IZ�MJcY�SIHR�GQCEQVH�HF�HRMH�VRMJKQNi�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQ�CIKJQL�_c�HRQ�UFJHGMVHFG�IJLIVMHQC�HRQ�UFJHGMVHFGgC�MKGQQXQJH�HRQGQSIHRY�IJVPDLIJK�MLuDCHXQJH�IJ�UFJHGMVH�[DX�MJL�UFJHGMVH�|IXQ�FG�HRQ�XQHRFL�ZFG�LQHQGXIJIJK�HRQXN�[DVR�MKGQQXQJH�CRMPP�_Q�QZZQVHITQ�IXXQLIMHQPc�MJL�CRMPP�_Q�GQVFGLQL�MC�M�URMJKQ�pGLQGNx�yala���QJLIJK�ZIJMP�LQHQGXIJMHIFJ�FZ�HRQ�HFHMP�VFCH�FZ�M�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQ�HF�HRQ�pSJQGY�HRQ�UFJHGMVHFG�XMc�GQeDQCH�EMcXQJH�ZFG�{FGf�VFXEPQHQL�DJLQG�HRQ�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQ�IJ�iEEPIVMHIFJC�ZFG��McXQJHN�|RQ�UFJCHGDVHIFJ�hMJMKQG�MJL�iGVRIHQVH�SIPP�XMfQ�MJ�IJHQGIX�LQHQGXIJMHIFJ�ZFG�EDGEFCQC�FZ�XFJHRPc�VQGHIZIVMHIFJ�ZFG�EMcXQJH�ZFG�HRFCQ�VFCHC�MJL�VQGHIZc�ZFG�EMcXQJH�HRQ�MXFDJH�HRMH�HRQ�UFJCHGDVHIFJ�hMJMKQG�MJL�iGVRIHQVH�LQHQGXIJQ�HF�_Q�GQMCFJM_Pc�uDCHIZIQLN�|RQ�IJHQGIX�LQHQGXIJMHIFJ�FZ�VFCH�CRMPP�MLuDCH�HRQ�UFJHGMVH�[DX�FJ�HRQ�CMXQ�_MCIC�MC�M�URMJKQ�pGLQGY�CD_uQVH�HF�HRQ�GIKRH�FZ�QIHRQG�EMGHc�HF�LICMKGQQ�MJL�MCCQGH�M�UPMIX�IJ�MVVFGLMJVQ�SIHR�iGHIVPQ�~�N|RQ�MXFDJH�FZ�VGQLIH�HF�_Q�MPPFSQL�_c�HRQ�UFJHGMVHFG�HF�HRQ�pSJQG�ZFG�M�LQPQHIFJ�FG�VRMJKQ�HRMH�GQCDPHC�IJ�M�JQH�LQVGQMCQ�IJ�HRQ�UFJHGMVH�[DX�CRMPP�_Q�MVHDMP�JQH�VFCH�MC�VFJZIGXQL�_c�HRQ�UFJCHGDVHIFJ�hMJMKQG�MJL�iGVRIHQVHN�{RQJ�_FHR�MLLIHIFJC�MJL�VGQLIHC�VFTQGIJK�GQPMHQL�{FGf�FG�CD_CHIHDHIFJC�MGQ�IJTFPTQL�IJ�M�VRMJKQY�HRQ�MPPFSMJVQ�ZFG�FTQGRQML�MJL�EGFZIH�CRMPP�_Q�ZIKDGQL�FJ�HRQ�_MCIC�FZ�JQH�IJVGQMCQY�IZ�MJcY�SIHR�GQCEQVH�HF�HRMH�VRMJKQNx�yalab��{RQJ�HRQ�pSJQG�MJL�UFJHGMVHFG�MKGQQ�SIHR�M�LQHQGXIJMHIFJ�XMLQ�_c�HRQ�UFJCHGDVHIFJ�hMJMKQG�MJL�iGVRIHQVH�VFJVQGJIJK�HRQ�MLuDCHXQJHC�IJ�HRQ�UFJHGMVH�[DX�MJL�UFJHGMVH�|IXQY�FG�FHRQGSICQ�GQMVR�MKGQQXQJH�DEFJ�HRQ�MLuDCHXQJHCY�CDVR�MKGQQXQJH�CRMPP�_Q�QZZQVHITQ�IXXQLIMHQPc�MJL�HRQ�UFJCHGDVHIFJ�hMJMKQG�CRMPP�EGQEMGQ�M�URMJKQ�pGLQGN�URMJKQ�pGLQGC�XMc�_Q�ICCDQL�ZFG�MPP�FG�MJc�EMGH�FZ�M�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQN�QJLIJK�ZIJMP�LQHQGXIJMHIFJ�FZ�HRQ�HFHMP�VFCH�FZ�M�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQ�HF�HRQ�pSJQGY�HRQ�UFJHGMVHFG�XMc�GQeDQCH�EMcXQJH�ZFG�{FGf�VFXEPQHQL�DJLQG�HRQ�UFJCHGDVHIFJ�URMJKQ�WIGQVHITQ�IJ�iEEPIVMHIFJC�ZFG��McXQJHN�|RQ�UFJCHGDVHIFJ�hMJMKQG�MJL�iGVRIHQVH�SIPP�XMfQ�MJ�IJHQGIX�LQHQGXIJMHIFJ�ZFG�EDGEFCQC�FZ�XFJHRPc�VQGHIZIVMHIFJ�ZFG�EMcXQJH�ZFG�HRFCQ�VFCHC�MJL�VQGHIZc�ZFG�EMcXQJH�HRQ�MXFDJH�HRMH�HRQ�UFJCHGDVHIFJ�hMJMKQG�MJL�iGVRIHQVH�LQHQGXIJQ�HF�_Q�GQMCFJM_Pc�
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DEFGHIHJKL�MNJ�HOGJPHQ�KJGJPQHORGHSO�SI�TSFG�FNRUU�RKDEFG�GNJ�VSOGPRTG�WEQ�SO�GNJ�FRQJ�XRFHF�RF�R�VNROYJ�ZPKJP[�FEXDJTG�GS�GNJ�PHYNG�SI�JHGNJP�\RPG]�GS�KHFRYPJJ�ROK�RFFJPG�R�VURHQ�HO�RTTSPKROTJ�̂HGN�_PGHTUJ�̀aLb�cdedff�gNJO�GNJ�Ẑ OJP�ROK�VSOGPRTGSP�RYPJJ�̂HGN�R�KJGJPQHORGHSO�QRKJ�X]�GNJ�VSOFGPETGHSO�hRORYJP�ROK�_PTNHGJTG�TSOTJPOHOY�GNJ�RKDEFGQJOGF�HO�GNJ�VSOGPRTG�WEQ�ROK�VSOGPRTG�MHQJ[�SP�SGNJP̂HFJ�PJRTN�RYPJJQJOG�E\SO�GNJ�RKDEFGQJOGF[�FETN�RYPJJQJOG�FNRUU�XJ�JIIJTGHiJ�HQQJKHRGJU]�ROK�GNJ�VSOFGPETGHSO�hRORYJP�FNRUU�\PJ\RPJ�R�VNROYJ�ZPKJPL�VNROYJ�ZPKJPF�QR]�XJ�HFFEJK�ISP�RUU�SP�RO]�\RPG�SI�R�VSOFGPETGHSO�VNROYJ�jHPJTGHiJLklmn�oob�pdodo�MNJ�VSOGPRTGSP�FNRUU�OSG�qOŜHOYU][�JrTJ\G�X]�RYPJJQJOG�SP�HOFGPETGHSO�SI�GNJ�Ẑ OJP�HO�̂PHGHOY[�TSQQJOTJ�GNJ�gSPq�\PHSP�GS�GNJ�JIIJTGHiJ�KRGJ�SI�HOFEPROTJ�PJsEHPJK�GS�XJ�IEPOHFNJK�X]�GNJ�VSOGPRTGSP�ROK�Ẑ OJPL�MNJ�KRGJ�SI�TSQQJOTJQJOG�SI�GNJ�gSPq�FNRUU�OSG�XJ�TNROYJK�X]�GNJ�JIIJTGHiJ�KRGJ�SI�FETN�HOFEPROTJLklmn�oeb�tdedf�_G�UJRFG�IHIGJJO�KR]F�XJISPJ�GNJ�KRGJ�JFGRXUHFNJK�ISP�JRTN�\PSYPJFF�\R]QJOG[�GNJ�VSOGPRTGSP�FNRUU�FEXQHG�GS�GNJ�VSOFGPETGHSO�hRORYJP�RO�HGJQHuJK�_\\UHTRGHSO�ISP�vR]QJOG�\PJ\RPJK�HO�RTTSPKROTJ�̂HGN�GNJ�FTNJKEUJ�SI�iRUEJF[�HI�PJsEHPJK�EOKJP�WJTGHSO�wLx[�ISP�TSQ\UJGJK�\SPGHSOF�SI�GNJ�gSPqL�MNJ�R\\UHTRGHSO�FNRUU�XJ�OSGRPHuJK[�HI�PJsEHPJK[�ROK�FE\\SPGJK�X]�RUU�KRGR�FEXFGROGHRGHOY�GNJ�VSOGPRTGSPyF�PHYNG�GS�\R]QJOG�GNRG�GNJ�Ẑ OJP[�VSOFGPETGHSO�hRORYJP�SP�_PTNHGJTG�PJsEHPJ[�FETN�RF�TS\HJF�SI�PJsEHFHGHSOF[�ROK�PJUJRFJF�SI�̂RHiJPF�SI�UHJO�IPSQ�WEXTSOGPRTGSPF�ROK�FE\\UHJPF[�FE\\UHJPF�ROK�FNRUU�PJIUJTG�PJGRHORYJ�HI�\PSiHKJK�ISP�HO�GNJ�VSOGPRTG�jSTEQJOGFL�MNJ�ISPQ�SI�_\\UHTRGHSO�ISP�vR]QJOG[�KEU]�OSGRPHuJK[�FNRUU�XJ�R�TEPPJOG�REGNSPHuJK�JKHGHSO�SI�_z_�jSTEQJOG�{|}~x[�_\\UHTRGHSO�ROK�VJPGHIHTRGJ�ISP�vR]QJOGL�_UGJPORGHiJ�\R]QJOG�R\\UHTRGHSO�ISPQF�RPJ�OSG�\JPQHGGJKL�_z_�jSTEQJOG�{|~x�FNRUU�XJ�FE\\SPGJK�X]�R�TEPPJOG�REGNSPHuJK�JKHGHSO�SI�_z_�jSTEQJOG�{|}~[�VSOGHOERGHSO�WNJJG��SP�JsEHiRUJOG�TSOGHOERGHSO�FNJJG[�FEXDJTG�GS�GNJ�R\\PSiRU�SI�Ẑ OJP�ROK�_PTNHGJTG�L�b�tdedfde��OGHU�WEXFGROGHRU�VSQ\UJGHSO[�GNJ�Ẑ OJP�FNRUU�\R]�wa�\JPTJOG�SI�GNJ�RQSEOG�KEJ�GNJ�VSOGPRTGSP�SO�RTTSEOG�SI�\PSYPJFF�\R]QJOGFL�_G�WEXFGROGHRU�VSQ\UJGHSO[�GNJ�VSOFGPETGHSO�hRORYJP�ROK�_PTNHGJTG�QR]�REGNSPHuJ�PJQRHOHOY�\RPGHRU�\R]QJOGF�GS�XJ�QRKJ�HO�IEUU[�UJFF�ĜHTJ�GNJ�iRUEJ�SI�HGJQF�PJQRHOHOY�GS�XJ�TSQ\UJGJK�ROK�RO�RQSEOG�OJTJFFRP]�GS�FRGHFI]�RO]�SEGFGROKHOY�TURHQF[�UHJOF[�SP�DEKYQJOGFLb�tdedfd����_\\UHTRGHSOF�ISP�vR]QJOG�QEFG�XJ�RTTSQ\ROHJK�X]�RO]�ROK�RUU�PJUJRFJF�SI�UHJOF�ISP�\PJiHSEF�R\\UHTRGHSOF�IPSQ�VSOGPRTGSP�ROK�NHF�NJP�FEXTSOGPRTGSPF�ROK�R�F̂SPO�ROK�OSGRPHuJK�FGRGJQJOG�GNRG�RUU�FEXTSOGPRTGSPF�NRiJ�XJJO�\RHK�GS�RG�UJRFG�wa��SI�\PJiHSEFU]�PJsEHFHGHSOJK�FEQFLb�tdede�MNJ�VSOGPRTGSP�̂RPPROGF�GNRG�GHGUJ�GS�RUU�gSPq�TSiJPJK�X]�RO�_\\UHTRGHSO�ISP�vR]QJOG�̂HUU�\RFF�GS�GNJ�Ẑ OJP�OS�URGJP�GNRO�GNJ�GHQJ�SI�\R]QJOGL�MNJ�VSOGPRTGSP�IEPGNJP�̂RPPROGF�GNRG�E\SO�FEXQHGGRU�SI�RO�_\\UHTRGHSO�ISP�vR]QJOG�RUU�gSPq�ISP�̂NHTN�VJPGHIHTRGJF�ISP�vR]QJOG�NRiJ�XJJO�\PJiHSEFU]�HFFEJK�ROK�\R]QJOGF�PJTJHiJK�IPSQ�GNJ�Ẑ OJP�FNRUU[�GS�GNJ�XJFG�SI�GNJ�VSOGPRTGSPyF�qOŜUJKYJ[�HOISPQRGHSO[�ROK�XJUHJI[�XJ�IPJJ�ROK�TUJRP�SI�UHJOF[�TURHQF[�FJTEPHG]�HOGJPJFGF[�SP�JOTEQXPROTJF[�HO�IRiSP�SI�GNJ�VSOGPRTGSP[�WEXTSOGPRTGSPF[�QRGJPHRU�FE\\UHJPF[�SP�SGNJP�\JPFSOF�SP�JOGHGHJF�GNRG�\PSiHKJK�URXSP[�QRGJPHRUF�ROK�JsEH\QJOG�PJURGHOY�GS�GNJ�gSPqLklmn�o�b�td�df�gNJPJ�GNJPJ�HF�SOU]�SOJ�VSOGPRTGSP[�GNJ�MNJ�VSOFGPETGHSO�hRORYJP�̂HUU[�̂HGNHO�FJiJO�KR]F�RIGJP�GNJ�VSOFGPETGHSO�hRORYJPyF�PJTJH\G�SI�GNJ�VSOGPRTGSPyF�_\\UHTRGHSO�ISP�vR]QJOG[�PJiHĴ�GNJ�_\\UHTRGHSO[�TJPGHI]�GNJ�RQSEOG�GNJ�VSOFGPETGHSO�hRORYJP�KJGJPQHOJF�HF�KEJ�GNJ�VSOGPRTGSP[�ROK�ISP̂RPK�GNJ�VSOGPRTGSPyF�_\\UHTRGHSO�ROK�VJPGHIHTRGJ�ISP�vR]QJOG�GS�GNJ�_PTNHGJTGL�gHGNHO�FJiJO�KR]F�RIGJP�GNJ�_PTNHGJTG�PJTJHiJF�GNJ�VSOGPRTGSPyF�_\\UHTRGHSO�ISP�vR]QJOG�IPSQ�GNJ�VSOFGPETGHSO�hRORYJP[�GNJ�_PTNHGJTG�̂HUU�JHGNJP��̀��HFFEJ�GS�GNJ�Ẑ OJP�R�VJPGHIHTRGJ�ISP�vR]QJOG[�HO�GNJ�IEUU�RQSEOG�SI�GNJ�_\\UHTRGHSO�ISP�vR]QJOG[�̂HGN�R�TS\]�GS�GNJ�VSOFGPETGHSO�hRORYJP��SP��x��HFFEJ�GS�GNJ�Ẑ OJP�R�VJPGHIHTRGJ�ISP�vR]QJOG�ISP�FETN�RQSEOG�RF�GNJ�_PTNHGJTG�KJGJPQHOJF�HF�\PS\JPU]�KEJ[�ROK�OSGHI]�GNJ�VSOFGPETGHSO�hRORYJP�ROK�Ẑ OJP�SI�GNJ�_PTNHGJTGyF�PJRFSOF�ISP�̂HGNNSUKHOY�TJPGHIHTRGHSO�HO�\RPG�RF�\PSiHKJK�HO�WJTGHSO�wLaL̀��SP��~��ĤGNNSUK�TJPGHIHTRGHSO�SI�GNJ�JOGHPJ�_\\UHTRGHSO�ISP�vR]QJOG[�ROK�OSGHI]�GNJ�VSOFGPETGHSO�hRORYJP�ROK�Ẑ OJP�SI�GNJ�_PTNHGJTGyF�PJRFSO�ISP�̂HGNNSUKHOY�TJPGHIHTRGHSO�HO�̂NSUJ�RF�\PSiHKJK�HO�WJTGHSO�wLaL̀L�MNJ�VSOFGPETGHSO�hRORYJP�̂HUU�\PSQ\GU]�ISP̂RPK�GS�GNJ�VSOGPRTGSP�GNJ�_PTNHGJTGyF�OSGHTJ�SI�̂HGNNSUKHOY�TJPGHIHTRGHSOL
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C�DEFEG�HIJKJ�LIJKJ�MN�OPKJ�LIQR�PRJ�SPRLKQTLPK�UJKVPKOMRW�UPKLMPRN�PV�LIJ�XKPYJTLZ�LIJ�SPRNLK[TLMPR�\QRQWJK�]M̂̂Z�]MLIMR�NJ_JR�̀QaN�QVLJK�LIJ�SPRNLK[TLMPR�\QRQWJK�KJTJM_JN�Q̂̂�PV�LIJ�SPRLKQTLPKNb�cUÛMTQLMPRN�VPK�XQaOJRLd�efg�KJ_MJ]�LIJ�cUÛMTQLMPRN�QR̀�TJKLMVa�LIJ�QOP[RL�LIJ�SPRNLK[TLMPR�\QRQWJK�̀JLJKOMRJN�MN�̀[J�JQTI�PV�LIJ�SPRLKQTLPKNh�eig�UKJUQKJ�Q�j[OOQKa�PV�SPRLKQTLPKNb�cUÛMTQLMPRN�VPK�XQaOJRL�ka�TPOkMRMRW�MRVPKOQLMPR�VKPO�JQTI�SPRLKQTLPKbN�QUÛMTQLMPR�]MLI�MRVPKOQLMPR�VKPO�NMOM̂QK�QUÛMTQLMPRN�VPK�UKPWKJNN�UQaOJRLN�VKPO�LIJ�PLIJK�SPRLKQTLPKNh�elg�UKJUQKJ�Q�XKPYJTL�cUÛMTQLMPR�QR̀�SJKLMVMTQLJ�VPK�XQaOJRLh�emg�TJKLMVa�LIJ�QOP[RL�LIJ�SPRNLK[TLMPR�\QRQWJK�̀JLJKOMRJN�MN�̀[J�Q̂̂�SPRLKQTLPKNh�QR̀�eng�VPK]QK̀�LIJ�j[OOQKa�PV�SPRLKQTLPKNb�cUÛMTQLMPRN�VPK�XQaOJRL�QR̀�XKPYJTL�cUÛMTQLMPR�QR̀�SJKLMVMTQLJ�VPK�XQaOJRL�LP�LIJ�cKTIMLJTLopIJ�SPRNLK[TLMPR�\QRQWJKbN�TJKLMVMTQLMPR�PV�QR�cUÛMTQLMPR�VPK�XQaOJRL�NIQ̂̂�kJ�kQNJ̀�[UPR�LIJ�SPRNLK[TLMPR�\QRQWJKbN�J_Q̂[QLMPR�PV�LIJ�HPKq�QR̀�LIJ�̀QLQ�MR�LIJ�cUÛMTQLMPR�PK�cUÛMTQLMPRN�VPK�XQaOJRLo�pIJ�SPRNLK[TLMPR�\QRQWJKbN�TJKLMVMTQLMPR�]M̂̂�TPRNLML[LJ�Q�KJUKJNJRLQLMPR�LIQLZ�LP�LIJ�kJNL�PV�LIJ�SPRNLK[TLMPR�\QRQWJKbN�qRP]̂J̀WJZ�MRVPKOQLMPRZ�QR̀�kĴMJVZ�LIJ�HPKq�IQN�UKPWKJNNJ̀�LP�LIJ�UPMRL�MR̀MTQLJ̀Z�LIJ�r[Q̂MLa�PV�LIJ�HPKq�MN�MR�QTTPK̀QRTJ�]MLI�LIJ�SPRLKQTL�sPT[OJRLNZ�QR̀�LIQL�LIJ�SPRLKQTLPK�MNZ�PK�SPRLKQTLPKN�QKJZ�JRLML̂J̀�LP�UQaOJRL�MR�LIJ�QOP[RL�TJKLMVMJ̀oC�DEFEGEt�HMLIMR�NJ_JR�̀QaN�QVLJK�LIJ�cKTIMLJTL�KJTJM_JN�LIJ�XKPYJTL�cUÛMTQLMPR�QR̀�XKPYJTL�SJKLMVMTQLJ�VPK�XQaOJRL�QR̀�LIJ�j[OOQKa�PV�SPRLKQTLPKNb�cUÛMTQLMPRN�VPK�XQaOJRL�VKPO�LIJ�SPRNLK[TLMPR�\QRQWJKZ�LIJ�cKTIMLJTL�]M̂̂�JMLIJK�efg�MNN[J�LP�LIJ�u]RJK�Q�XKPYJTL�SJKLMVMTQLJ�VPK�XQaOJRLZ�]MLI�Q�TPUa�LP�LIJ�SPRNLK[TLMPR�\QRQWJKh�PK�eig�MNN[J�LP�LIJ�u]RJK�Q�XKPYJTL�SJKLMVMTQLJ�VPK�XQaOJRL�VPK�N[TI�QOP[RL�QN�LIJ�cKTIMLJTL�̀JLJKOMRJN�MN�UKPUJK̂a�̀[JZ�QR̀�RPLMVa�LIJ�SPRNLK[TLMPR�\QRQWJK�QR̀�u]RJK�PV�LIJ�cKTIMLJTLbN�KJQNPRN�VPK�]MLIIP̂̀ MRW�TJKLMVMTQLMPR�MR�UQKL�QN�UKP_M̀J̀�MR�jJTLMPR�vonofh�PK�elg�]MLIIP̂̀ �TJKLMVMTQLMPR�PV�LIJ�JRLMKJ�XKPYJTL�cUÛMTQLMPR�VPK�XQaOJRLZ�QR̀�RPLMVa�LIJ�SPRNLK[TLMPR�\QRQWJK�QR̀�u]RJK�PV�LIJ�cKTIMLJTLbN�KJQNPR�VPK�]MLIIP̂̀ MRW�TJKLMVMTQLMPR�MR�]IP̂J�QN�UKP_M̀J̀�MR�jJTLMPR�vonofo�pIJ�SPRNLK[TLMPR�\QRQWJK�]M̂̂�UKPOUL̂a�VPK]QK̀�LIJ�cKTIMLJTLbN�RPLMTJ�PV�]MLIIP̂̀ MRW�TJKLMVMTQLMPR�LP�LIJ�SPRLKQTLPKNoC�DEFEw�pIJ�SPRNLK[TLMPR�\QRQWJKbN�TJKLMVMTQLMPR�PV�QR�cUÛMTQLMPR�VPK�XQaOJRL�PKZ�MR�LIJ�TQNJ�PV�OPKJ�LIQR�PRJ�SPRLKQTLPKZ�Q�XKPYJTL�cUÛMTQLMPR�QR̀�SJKLMVMTQLJ�VPK�XQaOJRLZ�NIQ̂̂�kJ�kQNJ̀�[UPR�LIJ�SPRNLK[TLMPR�\QRQWJKbN�J_Q̂[QLMPR�PV�LIJ�HPKq�QR̀�LIJ�̀QLQ�MR�LIJ�cUÛMTQLMPR�PK�cUÛMTQLMPRN�VPK�XQaOJRLo�pIJ�SPRNLK[TLMPR�\QRQWJKbN�cKTIMLJTLbN�MNN[QRTJ�PV�Q�SJKLMVMTQLJ�VPK�XQaOJRL�NIQ̂̂�kJ�kQNJ̀�[UPR�LIJ�cKTIMLJTLbN�J_Q̂[QLMPR�PV�LIJ�HPKqZ�LIJ�KJTPOOJR̀QLMPR�PV�LIJ�SPRNLK[TLMPR�\QRQWJKZ�QR̀�̀QLQ�MR�LIJ�cUÛMTQLMPR�VPK�XQaOJRL�PK�XKPYJTL�cUÛMTQLMPR�VPK�XQaOJRLo�pIJ�cKTIMLJTLbN�TJKLMVMTQLMPR�]M̂̂�TPRNLML[LJ�Q�KJUKJNJRLQLMPR�LIQLZ�LP�LIJ�kJNL�PV�LIJ�SPRNLK[TLMPR�\QRQWJKbN�cKTIMLJTLbN�qRP]̂J̀WJZ�MRVPKOQLMPRZ�QR̀�kĴMJVZ�LIJ�HPKq�IQN�UKPWKJNNJ̀�LP�LIJ�UPMRL�MR̀MTQLJ̀Z�LIJ�r[Q̂MLa�PV�LIJ�HPKq�MN�MR�QTTPK̀QRTJ�]MLI�LIJ�SPRLKQTL�sPT[OJRLNZ�QR̀�LIQL�LIJ�SPRLKQTLPK�MNZ�PK�SPRLKQTLPKN�QKJZ�JRLML̂J̀�LP�UQaOJRL�MR�LIJ�QOP[RL�TJKLMVMJ̀oC�DEFEF�pIJ�cKTIMLJTLbN�MNN[QRTJ�PV�Q�SJKLMVMTQLJ�VPK�XQaOJRL�PKZ�MR�LIJ�TQNJ�PV�OPKJ�LIQR�PRJ�SPRLKQTLPKZ�XKPYJTL�cUÛMTQLMPR�QR̀�SJKLMVMTQLJ�VPK�XQaOJRLZ�NIQ̂̂�kJ�kQNJ̀�[UPR�LIJ�cKTIMLJTLbN�J_Q̂[QLMPR�PV�LIJ�HPKqZ�LIJ�KJTPOOJR̀QLMPR�PV�LIJ�SPRNLK[TLMPR�\QRQWJKZ�QR̀�̀QLQ�MR�LIJ�cUÛMTQLMPR�VPK�XQaOJRL�PK�XKPYJTL�cUÛMTQLMPR�VPK�XQaOJRLo�pIJ�cKTIMLJTLbN�TJKLMVMTQLMPR�]M̂̂�TPRNLML[LJ�Q�KJUKJNJRLQLMPR�LIQLZ�LP�LIJ�kJNL�PV�LIJ�cKTIMLJTLbN�qRP]̂J̀WJZ�MRVPKOQLMPRZ�QR̀�kĴMJVZ�LIJ�HPKq�IQN�UKPWKJNNJ̀�LP�LIJ�UPMRL�MR̀MTQLJ̀Z�LIJ�r[Q̂MLa�PV�LIJ�HPKq�MN�MR�QTTPK̀QRTJ�]MLI�LIJ�SPRLKQTL�sPT[OJRLNZ�QR̀�LIQL�LIJ�SPRLKQTLPK�MNZ�PK�SPRLKQTLPKN�QKJZ�JRLML̂J̀�LP�UQaOJRL�MR�LIJ�QOP[RL�TJKLMVMJ̀oKJUKJNJRLQLMPRN�OQ̀J�U[KN[QRL�LP�jJTLMPRN�vomol�QR̀�vomom�QKJ�N[kYJTL�LP�QR�J_Q̂[QLMPR�PV�LIJ�HPKq�VPK�TPRVPKOQRTJ�]MLI�LIJ�SPRLKQTL�sPT[OJRLN�[UPR�j[kNLQRLMQ̂�SPOÛJLMPRZ�LP�KJN[̂LN�PV�N[kNJr[JRL�LJNLN�QR̀�MRNUJTLMPRNZ�LP�TPKKJTLMPR�PV�OMRPK�̀J_MQLMPRN�VKPO�LIJ�SPRLKQTL�sPT[OJRLN�UKMPK�LP�TPOÛJLMPRZ�QR̀�LP�NUJTMVMT�r[Q̂MVMTQLMPRN�JxUKJNNJ̀�ka�LIJ�SPRNLK[TLMPR�\QRQWJK�PK�cKTIMLJTLoC�DEFEy�pIJ�KJUKJNJRLQLMPRN�OQ̀J�U[KN[QRL�LP�jJTLMPRN�vomol�QR̀�vomom�QKJ�N[kYJTL�LP�QR�J_Q̂[QLMPR�PV�LIJ�HPKq�VPK�TPRVPKOQRTJ�]MLI�LIJ�SPRLKQTL�sPT[OJRLN�[UPR�j[kNLQRLMQ̂�SPOÛJLMPRZ�LP�KJN[̂LN�PV�N[kNJr[JRL�LJNLN�QR̀�MRNUJTLMPRNZ�LP�TPKKJTLMPR�PV�OMRPK�̀J_MQLMPRN�VKPO�LIJ�SPRLKQTL�sPT[OJRLN�UKMPK�LP�TPOÛJLMPRZ�QR̀�LP�NUJTMVMT�r[Q̂MVMTQLMPRN�JxUKJNNJ̀�ka�LIJ�SPRNLK[TLMPR�\QRQWJK�PK�cKTIMLJTLoMNN[QRTJ�PV�Q�SJKLMVMTQLJ�VPK�XQaOJRL�]M̂̂�RPL�kJ�Q�KJUKJNJRLQLMPR�LIQL�LIJ�SPRNLK[TLMPR�\QRQWJK�PK�cKTIMLJTL�IQN�efg�OQ̀J�JxIQ[NLM_J�PK�TPRLMR[P[N�PRzNMLJ�MRNUJTLMPRN�LP�TIJTq�LIJ�r[Q̂MLa�PK�r[QRLMLa�PV�LIJ�HPKqh�eig�KJ_MJ]J̀�TPRNLK[TLMPR�OJQRNZ�OJLIP̀NZ�LJTIRMr[JNZ�NJr[JRTJNZ�PK�UKPTJ̀[KJNh�elg�KJ_MJ]J̀�TPUMJN�PV�KJr[MNMLMPRN�KJTJM_J̀�VKPO�j[kTPRLKQTLPKN�QR̀�N[UÛMJKN�QR̀�PLIJK�̀QLQ�KJr[JNLJ̀�ka�LIJ�u]RJK�LP�N[kNLQRLMQLJ�LIJ�SPRLKQTLPKbN�KMWIL�LP�UQaOJRLh�PK�emg�OQ̀J�JxQOMRQLMPR�LP�QNTJKLQMR�IP]�PK�VPK�]IQL�U[KUPNJ�LIJ�SPRLKQTLPK�IQN�[NJ̀�OPRJa�UKJ_MP[N̂a�UQM̀�PR�QTTP[RL�PV�LIJ�SPRLKQTL�j[OoC�DEFE{�pIJ�MNN[QRTJ�PV�Q�SJKLMVMTQLJ�VPK�XQaOJRL�PK�Q�XKPYJTL�SJKLMVMTQLJ�VPK�XQaOJRL�]M̂̂�RPL�kJ�Q�KJUKJNJRLQLMPR�LIQL�LIJ�SPRNLK[TLMPR�\QRQWJK�PK�cKTIMLJTL�IQN�efg�OQ̀J�JxIQ[NLM_J�PK�TPRLMR[P[N�PRzNMLJ�MRNUJTLMPRN�LP�TIJTq�LIJ�r[Q̂MLa�PK�r[QRLMLa�PV�LIJ�HPKqh�eig�KJ_MJ]J̀�TPRNLK[TLMPR�OJQRNZ�OJLIP̀NZ�LJTIRMr[JNZ�NJr[JRTJNZ�PK�UKPTJ̀[KJNh�elg�KJ_MJ]J̀�TPUMJN�PV�KJr[MNMLMPRN�KJTJM_J̀�VKPO�j[kTPRLKQTLPKN�QR̀�N[UÛMJKN�QR̀�PLIJK�̀QLQ�KJr[JNLJ̀�ka�LIJ�u]RJK�LP�
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DEFDGHIGJHGK�GLK�MNIGOHPGNOQD�OJRLG�GN�SHTUKIGV�NO�WXY�UHZK�K[HUJIHGJNI�GN�HDPKOGHJI�LN\�NO�]NO�\LHG�SEOSNDK�GLK�MNIGOHPGNO�LHD�EDKZ�UNIKT�SOK̂JNED_T�SHJZ�NI�HPPNEIG�N]�GLK�MNIGOHPG�̀EUab�cdedf�gLK�MNIDGOEPGJNI�hHIHRKO�NO�iOPLJGKPG�UHT�\JGLLN_Z�H�MKOGJ]JPHGK�]NO�jHTUKIG�NO�jONkKPG�MKOGJ]JPHGK�]NO�jHTUKIG�JI�\LN_K�NO�JI�SHOGl�GN�GLK�K[GKIG�OKHDNIHF_T�IKPKDDHOT�GN�SONGKPG�GLK�m\IKOl�J]�JI�GLK�MNIDGOEPGJNI�hHIHRKOQD�NO�iOPLJGKPGQD�NSJIJNI�GLK�OKSOKDKIGHGJNID�GN�GLK�m\IKO�OKnEJOKZ�FT�̀KPGJNI�oaXap�HIZ�oaXaq�HIZ�oaXaX�PHIING�FK�UHZKa�r]�GLK�MNIDGOEPGJNI�hHIHRKO�NO�iOPLJGKPG�JD�EIHF_K�GN�PKOGJ]T�SHTUKIG�JI�GLK�HUNEIG�N]�GLK�iSS_JPHGJNIl�GLK�MNIDGOEPGJNI�hHIHRKO�\J__�INGJ]T�GLK�MNIGOHPGNO�HIZ�m\IKO�HD�SON̂JZKZ�JI�̀KPGJNI�oaXas�HIZ�oaXapa�oaXasa�r]�GLK�MNIGOHPGNOl�MNIDGOEPGJNI�hHIHRKO�HIZ�iOPLJGKPG�PHIING�HROKK�NI�H�OK̂JDKZ�HUNEIGl�GLK�iOPLJGKPG�\J__�SONUSG_T�JDDEK�H�MKOGJ]JPHGK�]NO�jHTUKIG�NO�H�jONkKPG�MKOGJ]JPHGK�]NO�jHTUKIG�]NO�GLK�HUNEIG�]NO�\LJPL�GLK�iOPLJGKPG�JD�HF_K�GN�UHtK�DEPL�OKSOKDKIGHGJNID�GN�GLK�m\IKOa�gLK�MNIDGOEPGJNI�hHIHRKO�NO�iOPLJGKPG�UHT�H_DN�\JGLLN_Z�H�MKOGJ]JPHGK�]NO�jHTUKIG�NOl�FKPHEDK�N]�DEFDKnEKIG_T�ZJDPN̂KOKZ�K̂JZKIPKl�UHT�IE__J]T�GLK�\LN_K�NO�H�SHOG�N]�H�MKOGJ]JPHGK�]NO�jHTUKIG�NO�jONkKPG�MKOGJ]JPHGK�]NO�jHTUKIG�SOK̂JNED_T�JDDEKZl�GN�DEPL�K[GKIG�HD�UHT�FK�IKPKDDHOT�JI�GLK�MNIDGOEPGJNI�hHIHRKOQD�NO�iOPLJGKPGQD�NSJIJNI�GN�SONGKPG�GLK�m\IKO�]ONU�_NDD�]NO�\LJPL�GLK�MNIGOHPGNO�JD�OKDSNIDJF_Kl�JIP_EZJIR�_NDD�OKDE_GJIR�]ONU�GLK�HPGD�HIZ�NUJDDJNID�ZKDPOJFKZ�JI�̀KPGJNI�qaqap�FKPHEDK�N]uvwx�yeb�cdzdf�i]GKO�GLK�iOPLJGKPG�LHD�JDDEKZ�H�MKOGJ]JPHGK�]NO�jHTUKIG�NO�jONkKPG�MKOGJ]JPHGK�]NO�jHTUKIGl�GLK�m\IKO�DLH__�UHtK�SHTUKIG�JI�GLK�UHIIKO�HIZ�\JGLJI�GLK�GJUK�SON̂JZKZ�JI�GLK�MNIGOHPG�{NPEUKIGDl�{NPEUKIGD�HIZ�DLH__�DN�INGJ]T�GLK�MNIDGOEPGJNI�hHIHRKO�HIZ�iOPLJGKPGa|b�cdzd}�gLK�m\IKO�LHD�GLK�OJRLG�GN�OKnEKDG�\OJGGKI�K̂JZKIPK�]ONU�GLK�MNIGOHPGNO�GLHG�GLK�MNIGOHPGNO�LHD�SONSKO_T�SHJZ�ÈFPNIGOHPGNOD�HIZ�DESS_JKOD�UHGKOJH_�HIZ�KnEJSUKIG�DESS_JKODQ�HUNEIGD�SHJZ�FT�GLK�m\IKO�GN�GLK�MNIGOHPGNO�]NO�DEFPNIGOHPGKZ�~NOta�r]�GLK�MNIGOHPGNO�]HJ_D�GN�]EOIJDL�DEPL�K̂JZKIPK�\JGLJI�DK̂KI�ZHTDl�GLK�m\IKO�DLH__�LĤK�GLK�OJRLG�GN�PNIGHPG�̀EFPNIGOHPGNOD�HIZ�DESS_JKOD�GN�HDPKOGHJI�\LKGLKO�GLKT�LĤK�FKKI�SONSKO_T�SHJZa��KJGLKO�GLK�m\IKOl�MNIDGOEPGJNI�hHIHRKO�INO�iOPLJGKPG�DLH__�LĤK�HI�NF_JRHGJNI�GN�SHTl�NO�GN�DKK�GN�GLK�SHTUKIG�N]�UNIKT�GNl�H�ÈFPNIGOHPGNO�NO�DESS_JKOl�K[PKSG�HD�UHT�NGLKO\JDK�FK�OKnEJOKZ�FT�_H\ab�cdzde�gLK�MNIGOHPGNOQD�SHTUKIGD�GN�UHGKOJH_�HIZ�KnEJSUKIG�DESS_JKOD�DLH__�FK�GOKHGKZ�JI�H�UHIIKO�DJUJ_HO�GN�GLHG�SON̂JZKZ�JI�̀KPGJNID�oa�apl�oa�aq�HIZ�oa�aXauvwx�yzr]�GLK�MNIDGOEPGJNI�hHIHRKO�HIZ�iOPLJGKPG�ZN�ING�JDDEK�H�MKOGJ]JPHGK�]NO�jHTUKIG�NO�H�jONkKPG�MKOGJ]JPHGK�]NO�jHTUKIGl�GLONERL�IN�]HE_G�N]�GLK�MNIGOHPGNOl�\JGLJI�]NEOGKKI�ZHTD�H]GKO�GLK�MNIDGOEPGJNI�hHIHRKOQD�OKPKJSG�N]�GLK�MNIGOHPGNOQD�iSS_JPHGJNI�]NO�jHTUKIGl�NO�J]�GLK�m\IKO�ZNKD�ING�SHT�GLK�MNIGOHPGNO�\JGLJI�DK̂KI�ZHTD�H]GKO�GLK�ZHGK�KDGHF_JDLKZ�JI�GLK�MNIGOHPG�{NPEUKIGDl�GLK�HUNEIG�PKOGJ]JKZ�FT�GLK�MNIDGOEPGJNI�hHIHRKO�HIZ�iOPLJGKPG�NO�H\HOZKZ�FT�FJIZJIR�ZJDSEGK�OKDN_EGJNIl�GLKI�GLK�MNIGOHPGNO�UHTl�ESNI�DK̂KI�HZZJGJNIH_�ZHTDQ�\OJGGKI�INGJPK�GN�GLK�m\IKOl�MNIDGOEPGJNI�hHIHRKO�HIZ�iOPLJGKPGl�DGNS�GLK�~NOt�EIGJ_�SHTUKIG�N]�GLK�HUNEIG�N\JIR�LHD�FKKI�OKPKĴKZa�gLK�MNIGOHPG�gJUK�DLH__�FK�K[GKIZKZ�HSSONSOJHGK_T�HSSONSOJHGK_Tl�HIZ�GLK�MNIGOHPG�̀EU�DLH__�FK�JIPOKHDKZ�FT�GLK�HUNEIG�N]�GLK�MNIGOHPGNOQD�OKHDNIHF_K�PNDGD�N]�DLEGZN\Il�ZK_HT�HIZ�DGHOG�ESl�S_ED�JIGKOKDG�HD�SON̂JZKZ�]NO�JI�GLK�MNIGOHPG�{NPEUKIGDa|b�cd�dy�~LKI�GLK�MNIGOHPGNO�PNIDJZKOD�GLHG�GLK�~NOtl�NO�H�SNOGJNI�GLKOKN]�\LJPL�GLK�m\IKO�HROKKD�GN�HPPKSG�DKSHOHGK_Tl�JD�DEFDGHIGJH__T�PNUS_KGKl�GLK�MNIGOHPGNO�DLH__�INGJ]T�GLK�MNIDGOEPGJNI�hHIHRKOl�HIZ�GLK�MNIGOHPGNO�HIZ�MNIDGOEPGJNI�hHIHRKO�DLH__�kNJIG_T�SOKSHOK�HIZ�DEFUJG�GN�GLK�iOPLJGKPG�H�PNUSOKLKIDĴK�_JDG�N]�JGKUD�GN�FK�PNUS_KGKZ�NO�PNOOKPGKZ�SOJNO�GN�]JIH_�SHTUKIGa��HJ_EOK�GN�JIP_EZK�HI�JGKU�NI�DEPL�_JDG�ZNKD�ING�H_GKO�GLK�OKDSNIDJFJ_JGT�N]�GLK�MNIGOHPGNO�GN�PNUS_KGK�H__�~NOt�JI�HPPNOZHIPK�\JGL�GLK�MNIGOHPG�{NPEUKIGDa���������N�_HGKO�GLHI�sX�ZHTD�SOJNO�GN�GLK�MNIGOHPG�DPLKZE_KZ�ZHGK�N]�̀EFDGHIGJH_�MNUS_KGJNIl�GLK�MNIGOHPGNO�DLH__�JDDEK�H�_KGGKO�GN�GLK�iOPLJGKPG�HIZ�MNIDGOEPGJNI�hHIHRKO�PNI]JOUJIR�GLKJO�\NOt�JD�NI�DPLKZE_K�]NO�̀EFDGHIGJH_�MNUS_KGJNI�FT�GLK�PNIGOHPG�DSKPJ]JKZ�ZHGKa���N�_HGKO�GLHI�DK̂KI�ZHTD�H]GKO�MNIGOHPG�DPLKZE_KZ�ZHGK�N]�̀EFDGHIGJH_�MNUS_KGJNI�WJIP_EZJIR�HEGLNOJ�KZ�HZkEDGUKIGDYl�GLK�iOPLJGKPG�\J__�UHtK�HI�JIDSKPGJNI�GN�ZKGKOUJIK�\LKGLKO�GLK�~NOt�NO�ZKDJRIHGKZ�SNOGJNI�GLKOKN]�JD�DEFDGHIGJH__T�PNUS_KGKa�iFDKIPK�GLK�PNIGOHPGNO�_KGGKO�PNI]JOUJIR�OKHZJIKDD�N]�\NOtl�GLK�
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DEFGHIJFI�KLM�JNJFI�IO�POQIPORJ�IGJ�QSTQILRIHLN�FOKPNJIHOR�HRQPJFIHORU��VW�IGJ�DEFGHIJFIXQ�HRQPJFIHOR�YHQFNOQJQ�LRM�HIJK�ZGHFG�HQ�ROI�QSWWHFHJRINM�FOKPNJIJ�HR�LFFOEYLRFJ�ZHIG�IGJ�[ORIELFI�\OFSKJRIQ�QO�IGLI�IGJ�]ZRJE�FLR�OFFSPM�OE�SIHNĤJ�IGJ�_OÈ�OE�YJQHaRLIJY�POEIHOR�IGJEJOW�WOE�HIQ�HRIJRYJY�SQJb�IGJ�[ORIELFIOE�QGLNNb�TJWOEJ�HQQSLRFJ�OW�[JEIHWHFLIJ�OW�cSTQILRIHLN�[OKPNJIHORb�FOKPNJIJ�OE�FOEEJFI�QSFG�HIJK�SPOR�ROIHWHFLIHOR�TM�IGJ�DEFGHIJFIU�VR�QSFG�FLQJb�IGJ�[ORIELFIOE�QGLNN�IGJR�QSTKHI�L�EJdSJQI�WOE�LROIGJE�HRQPJFIHOR�TM�IGJ�DEFGHIJFI�IO�YJIJEKHRJ�IGJ�LFISLN�YLIJ�OW�cSTQILRIHLN�[OKPNJIHORUe�fghgigj�kGJ�DEFGHIJFI�ZHNN�PJEWOEK�RO�KOEJ�IGLR�ORJ�HRQPJFIHOR�IO�YJIJEKHRJ�ZGJIGJE�IGJ�_OÈ�OE�L�YJQHaRLIJY�POEIHOR�IGJEJOW�GLQ�LIILHRJY�cSTQILRIHLN�[OKPNJIHOR�HR�LFFOEYLRFJ�ZHIG�IGJ�[ORIELFI�\OFSKJRIQU�kGJ�]ZRJE�HQ�JRIHINJY�IO�EJHKTSEQJKJRI�WEOK�IGJ�[ORIELFIOE�WOE�LKOSRIQ�PLHY�IO�IGJ�DEFGHIJFI�WOE�LRM�LYYHIHORLN�HRQPJFIHORQUl�mnonp�qPOR�EJFJHPI�OW�IGJ�NHQIb�IGJ�DEFGHIJFIb�LQQHQIJY�TM�IGJ�[ORQIESFIHOR�rLRLaJEb�ZHNN�KL̀J�LR�HRQPJFIHOR�IO�YJIJEKHRJ�ZGJIGJE�_GJR�IGJ�_OÈ�OE�YJQHaRLIJY�POEIHOR�IGJEJOW�HQ�QSTQILRIHLNNM�FOKPNJIJU�VW�IGJ�DEFGHIJFIXQ�HRQPJFIHOR�YHQFNOQJQ�LRM�HIJKb�ZGJIGJE�OE�ROI�HRFNSYJY�OR�IGJ�NHQIb�ZGHFG�HQ�ROI�QSWWHFHJRINM�FOKPNJIJ�HR�LFFOEYLRFJ�ZHIG�IGJ�[ORIELFI�\OFSKJRIQ�QO�IGLI�IGJ�]ZRJE�FLR�OFFSPM�OE�SIHNĤJ�FOKPNJIJb�IGJ�DEFGHIJFI�ZHNN�PEJPLEJ�L�[JEIHWHFLIJ�OW�cSTQILRIHLN�[OKPNJIHOR�IGLI�QGLNN�JQILTNHQG�IGJ�YLIJ�OW�cSTQILRIHLN�[OKPNJIHORs�JQILTNHQG�EJQPORQHTHNHIHJQ�OW�IGJ�]ZRJE�LRY�[ORIELFIOE�WOE�QJFSEHIMb�KLHRIJRLRFJb�GJLIb�SIHNHIHJQb�YLKLaJ�IO�IGJ�_OÈ�LRY�HRQSELRFJs�LRY�WHt�IGJ�IHKJ�ZHIGHR�ZGHFG�IGJ�[ORIELFIOE�QGLNN�WHRHQG�LNN�HIJKQ�OR�IGJ�NHQI�LFFOKPLRMHRa�IGJ�[JEIHWHFLIJU�_LEELRIHJQ�EJdSHEJY�TM�IGJ�[ORIELFI�\OFSKJRIQ�QGLNN�FOKKJRFJ�OR�IGJ�YLIJ�OW�cSTQILRIHLN�[OKPNJIHOR�OW�IGJ�_OÈ�OE�YJQHaRLIJY�POEIHOR�IGJEJOW�WOE�HIQ�HRIJRYJY�SQJb�IGJ�[ORIELFIOE�QGLNNb�TJWOEJ�HQQSLRFJ�OW�IGJ�[JEIHWHFLIJ�OW�cSTQILRIHLN�[OKPNJIHORb�FOKPNJIJ�OE�FOEEJFI�QSFG�HIJK�SPOR�ROIHWHFLIHOR�TM�IGJ�DEFGHIJFIU�VR�QSFG�FLQJb�IGJ�[ORIELFIOE�QGLNN�IGJR�QSTKHI�L�EJdSJQI�WOE�LROIGJE�HRQPJFIHOR�TM�IGJ�DEFGHIJFIb�LQQHQIJY�TM�IGJ�[ORQIESFIHOR�rLRLaJEb�IO�YJIJEKHRJ�SRNJQQ�OIGJEZHQJ�PEOuHYJY�HR�IGJ�[JEIHWHFLIJ�OW�cSTQILRIHLN�[OKPNJIHORUl�mnonv�_GJR�IGJ�DEFGHIJFIb�LQQHQIJY�TM�IGJ�[ORQIESFIHOR�rLRLaJEb�YJIJEKHRJQ�IGLI�IGJ�_OÈ�OW�LNN�OW�IGJ�[ORIELFIOEQb�OE�YJQHaRLIJY�POEIHOR�IGJEJOWb�HQ�QSTQILRIHLNNM�FOKPNJIJb�IGJ�[ORQIESFIHOR�rLRLaJE�ZHNN�PEJPLEJb�LRY�IGJ�[ORQIESFIHOR�rLRLaJE�LRY�DEFGHIJFI�QGLNN�JtJFSIJb�L�[JEIHWHFLIJ�OW�cSTQILRIHLN�[OKPNJIHOR�IGLI�QGLNN�JQILTNHQG�IGJ�YLIJ�OW�cSTQILRIHLN�[OKPNJIHORs�JQILTNHQG�EJQPORQHTHNHIHJQ�OW�IGJ�]ZRJE�LRY�[ORIELFIOE�WOE�QJFSEHIMb�KLHRIJRLRFJb�GJLIb�SIHNHIHJQb�YLKLaJ�IO�IGJ�_OÈ�LRY�HRQSELRFJs�LRY�WHt�IGJ�IHKJ�ZHIGHR�ZGHFG�IGJ�[ORIELFIOE�QGLNN�WHRHQG�LNN�HIJKQ�OR�IGJ�NHQI�LFFOKPLRMHRa�IGJ�[JEIHWHFLIJU�_LEELRIHJQ�EJdSHEJY�TM�IGJ�[ORIELFI�\OFSKJRIQ�QGLNN�FOKKJRFJ�OR�IGJ�YLIJ�OW�cSTQILRIHLN�[OKPNJIHOR�OW�IGJ�_OÈ�OE�YJQHaRLIJY�POEIHOR�IGJEJOW�SRNJQQ�OIGJEZHQJ�PEOuHYJY�HR�IGJ�[JEIHWHFLIJ�OW�cSTQILRIHLN�[OKPNJIHORUkGJ�[JEIHWHFLIJ�OW�cSTQILRIHLN�[OKPNJIHOR�QGLNN�TJ�QSTKHIIJY�IO�IGJ�]ZRJE�LRY�[ORIELFIOE�WOE�IGJHE�ZEHIIJR�LFFJPILRFJ�OW�EJQPORQHTHNHIHJQ�LQQHaRJY�IO�IGJK�HR�IGJ�[JEIHWHFLIJU�qPOR�QSFG�LFFJPILRFJb�LRY�FORQJRI�OW�QSEJIM�HW�LRMb�IGJ�]ZRJE�QGLNN�KL̀J�PLMKJRI�OW�EJILHRLaJ�LPPNMHRa�IO�IGJ�_OÈ�OE�YJQHaRLIJY�POEIHOR�IGJEJOWU�cSFG�PLMKJRI�QGLNN�TJ�LYwSQIJY�WOE�_OÈ�IGLI�HQ�HRFOKPNJIJ�OE�ROI�HR�LFFOEYLRFJ�ZHIG�IGJ�EJdSHEJKJRIQ�OW�IGJ�[ORIELFI�\OFSKJRIQUl�mnonx�kGJ�[JEIHWHFLIJ�OW�cSTQILRIHLN�[OKPNJIHOR�QGLNN�TJ�QSTKHIIJY�IO�IGJ�]ZRJE�LRY�[ORIELFIOE�WOE�IGJHE�ZEHIIJR�LFFJPILRFJ�OW�EJQPORQHTHNHIHJQ�LQQHaRJY�IO�IGJK�HR�IGJ�[JEIHWHFLIJU�qPOR�QSFG�LFFJPILRFJb�LRY�FORQJRI�OW�QSEJIM�HW�LRMb�IGJ�]ZRJE�QGLNN�KL̀J�PLMKJRI�OW�EJILHRLaJ�LPPNMHRa�IO�IGJ�_OÈ�OE�YJQHaRLIJY�POEIHOR�IGJEJOWU�cSFG�PLMKJRI�QGLNN�TJ�LYwSQIJY�WOE�_OÈ�IGLI�HQ�HRFOKPNJIJ�OE�ROI�HR�LFFOEYLRFJ�ZHIG�IGJ�EJdSHEJKJRIQ�OW�IGJ�[ORIELFI�\OFSKJRIQUl�mnmny�kGJ�]ZRJE�KLM�OFFSPM�OE�SQJ�LRM�FOKPNJIJY�OE�PLEIHLNNM�FOKPNJIJY�POEIHOR�OW�IGJ�_OÈ�LI�LRM�QILaJ�ZGJR�QSFG�POEIHOR�HQ�YJQHaRLIJY�TM�QJPLELIJ�LaEJJKJRI�ZHIG�IGJ�[ORIELFIOEb�PEOuHYJY�QSFG�OFFSPLRFM�OE�SQJ�HQ�FORQJRIJY�IO�TM�IGJ�HRQSEJE�LRY�LSIGOEĤJY�TM�PSTNHF�LSIGOEHIHJQ�GLuHRa�wSEHQYHFIHOR�OuJE�IGJ�zEOwJFIU�cSFG�PLEIHLN�OFFSPLRFM�OE�SQJ�KLM�FOKKJRFJ�ZGJIGJE�OE�ROI�IGJ�POEIHOR�HQ�QSTQILRIHLNNM�FOKPNJIJb�PEOuHYJY�IGJ�]ZRJE�LRY�[ORIELFIOE�GLuJ�LFFJPIJY�HR�ZEHIHRa�IGJ�EJQPORQHTHNHIHJQ�LQQHaRJY�IO�JLFG�OW�IGJK�WOE�PLMKJRIQb�EJILHRLaJ�HW�LRMb�QJFSEHIMb�KLHRIJRLRFJb�GJLIb�SIHNHIHJQb�YLKLaJ�IO�IGJ�_OÈ�LRY�HRQSELRFJb�LRY�GLuJ�LaEJJY�HR�ZEHIHRa�FORFJERHRa�IGJ�PJEHOY�WOE�FOEEJFIHOR�OW�IGJ�_OÈ�LRY�FOKKJRFJKJRI�OW�ZLEELRIHJQ�EJdSHEJY�TM�IGJ�[ORIELFI�\OFSKJRIQU�_GJR�IGJ�[ORIELFIOE�FORQHYJEQ�L�POEIHOR�QSTQILRIHLNNM�FOKPNJIJb�IGJ�[ORIELFIOE�LRY�[ORQIESFIHOR�rLRLaJE�QGLNN�wOHRINM�PEJPLEJ�LRY�QSTKHI�L�NHQI�IO�IGJ�DEFGHIJFI�LQ�PEOuHYJY�SRYJE�cJFIHOR�{U|U}U�[ORQJRI�OW�IGJ�[ORIELFIOE�IO�PLEIHLN�OFFSPLRFM�OE�SQJ�QGLNN�ROI�TJ�SREJLQORLTNM�ZHIGGJNYU�kGJ�QILaJ�OW�IGJ�PEOaEJQQ�OW�IGJ�_OÈ�QGLNN�TJ�YJIJEKHRJY�TM�ZEHIIJR�LaEJJKJRI�TJIZJJR�IGJ�]ZRJE�LRY�[ORIELFIOE�OEb�HW�RO�LaEJJKJRI�HQ�EJLFGJYb�TM�YJFHQHOR�OW�IGJ�DEFGHIJFI�LWIJE�FORQSNILIHOR�ZHIG�IGJ�[ORQIESFIHOR�rLRLaJEU~������
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D�EFGHFG�IJKL�MKNJOPQRKL�KS�QTP�UKVWX�QTP�YKLQVZMQKV�[TZOO�SKV\ZV]�QK�QTP�YKL[QV̂MQRKL�_ZLZ̀PV�Z�LKQRMP�QTZQ�QTP�UKVW�R[�VPZ]a�SKV�SRLZO�RL[JPMQRKL�ZL]�ZMMPJQZLMPX�ZL]�[TZOO�ZO[K�SKV\ZV]�QK�QTP�YKL[QV̂MQRKL�_ZLZ̀PV�Z�SRLZO�YKLQVZMQKVb[�cJJORMZQRKL�SKV�dZaNPLQe�IJKL�VPMPRJQX�QTP�YKL[QV̂MQRKL�_ZLZ̀PV�[TZOO�JPVSKVN�ZL�RL[JPMQRKL�QK�MKLSRVN�QTP�MKNJOPQRKL�KS�UKVW�KS�QTP�YKLQVZMQKVe�fTP�YKL[QV̂MQRKL�_ZLZ̀PV�[TZOO�NZWP�VPMKNNPL]ZQRKL[�QK�QTP�cVMTRQPMQ�\TPL�QTP�UKVW�KS�ZOO�KS�QTP�YKLQVZMQKV[�R[�VPZ]a�SKV�SRLZO�RL[JPMQRKLX�ZL]�[TZOO�QTPL�SKV\ZV]�QTP�YKLQVZMQKV[b�LKQRMP[�ZL]�cJJORMZQRKL�SKV�dZaNPLQ�KV�dVKgPMQ�cJJORMZQRKL�SKV�dZaNPLQX�QK�QTP�cVMTRQPMQX�\TK�\ROO�JVKNJQOa�NZWP�[̂MT�RL[JPMQRKLe�UTPL�QTP�cVMTRQPMQ�SRL][�QTP�UKVW�ZMMPJQZhOP�̂L]PV�QTP�YKLQVZMQ�iKM̂NPLQ[�ZL]�QTP�YKLQVZMQ�ŜOOa�JPVSKVNP]X�QTP�YKL[QV̂MQRKL�_ZLZ̀PV�ZL]�cVMTRQPMQ�\ROO�JVKNJQOa�R[[̂P�Z�SRLZO�YPVQRSRMZQP�SKV�dZaNPLQ�KV�dVKgPMQ�YPVQRSRMZQP�SKV�dZaNPLQ�jL�KV�\RQTRL�[PkPL�lmn�]Za[�SKOOK\RL̀�QTP�]ZQP�KS�oRLZO�YKNJOPQRKL�lZ[�P[QZhOR[TP]�RL�QTP�hR]�]KM̂NPLQ[�KV�NK]RSRP]�ha�YTZL̀P�jV]PVn�QTP�cVMTRQPMQ�\ROO�MKL]̂MQ�Z�SRLZO�RL[JPMQRKL�KS�QTP�\KVWe�c[�Z�VP[̂OQ�KS�QTZQ�RL[JPMQRKLX�QTP�cVMTRQPMQ��\ROO�R[[̂P�Z��oRLZO�pL[JPMQRKL�qPJKVQe�fTR[�VPJKVQ�\ROO�]KM̂NPLQ�QTP�MKL]RQRKL�KS�QTP�\KVW�ZL]�\ROO�VPL]PV�Z�SKVNZO�KJRLRKL�Z[�QK�QTP�\TPQTPV�KV�LKQ�QTP�\KVW�KV�]P[R̀LZQP]�JKVQRKL�R[�MKNJOPQPe�pSX�Z[�Z�VP[̂OQ�KS�QTP�cVMTRQPMQb[�RL[JPMQRKLX�RQ�R[�]PQPVNRLP]�QTZQ�QTP�\KVW�R[�LKQ�MKNJOPQP�ZL]�RL�ZMMKV]ZLMP�\RQT�QTP�YKLQVZMQ�iKM̂NPLQ[X�QTP�cVMTRQPMQ�[TZOO�LKQRSa�QTP�j\LPV�ZL]�YKLQVZMQKV�RL�\VRQRL̀�KS�QTR[�KJRLRKLe�fTR[�LKQRMP�\ROO�RLMÔ]P�QTP�oRLZO�pL[JPMQRKL�qPJKVQ�]KM̂NPLQRL̀�QTP�MKL]RQRKL[�KS�QTP�\KVW�ZL]�\ROO�hP�MKL[R]PVP]�Z�SKVNZO�LKQRMP�QK�QTP�YKLQVZMQKV�KS�QTPRV�SZRÔVP�QK�ŜOSROO�QTP�QPVN[�ZL]�MKL]RQRKL[�KS�QTPRV�MKLQVZMQe�pS�Z[�Z�VP[̂OQ�KS�QTR[�RL[JPMQRKLX�RQ�R[�]PQPVNRLP]�QTZQ�QTP�\KVW�R[�MKNJOPQPX�QTP�YKLQVZMQKV�[TZOO�[̂hNRQ�QTPRV�oRLZO�dZaNPLQ�cJJORMZQRKL�ZL]�YPVQRSRMZQP�SKV�dZaNPLQe�fTP�cVMTRQPMQ�\ROO�QTPL�MPVQRSa�ZL]�R[[̂P�QTP�SRLZO�YPVQRSRMZQP�SKV�dZaNPLQ�[QZQRL̀�QTZQ�QK�QTP�hP[Q�KS�QTPRV�QTP�cVMTRQPMQ[�WLK\OP]̀PX�RLSKVNZQRKL�ZL]�hPORPSX�ZL]�KL�QTP�hZ[R[�KS�QTPRV�KLr[RQP�QTP�cVMTRQPMQb[�JPVRK]RM�[RQP�kR[RQ[�ZL]�RL[JPMQRKL[X�QTP�UKVW�TZ[�hPPL�MKNJOPQP]�RL�ZMMKV]ZLMP�\RQT�QTP�QPVN[�ZL]�MKL]RQRKL[�KS�QTP�YKLQVZMQ�iKM̂NPLQ[�ZL]�QTZQ�QTP�PLQRVP�hZOZLMP�SK̂L]�QK�hP�]̂P�QTP�YKLQVZMQKV�ZL]�LKQP]�RL�QTP�SRLZO�YPVQRSRMZQP�R[�]̂P�ZL]�JZaZhOPe�fTP�YKL[QV̂MQRKL�_ZLZ̀PVb[�ZL]�cVMTRQPMQb[�SRLZO�YPVQRSRMZQP�SKV�dZaNPLQ�KV�dVKgPMQ�YPVQRSRMZQP�SKV�dZaNPLQ�cVMTRQPMQb[�SRLZO�YPVQRSRMZQP�SKV�JZaNPLQ�\ROO�MKL[QRQ̂QP�Z�ŜVQTPV�VPJVP[PLQZQRKL�QTZQ�QTP�MKL]RQRKL[�OR[QP]�RL�sPMQRKL�[PMQRKL�teuvew�Z[�JVPMP]PLQ�QK�QTP�YKLQVZMQKVb[�hPRL̀�PLQRQOP]�QK�SRLZO�JZaNPLQ�TZkP�hPPL�ŜOSROOP]e�fTP�SRLZO�YPVQRSRMZQP�SKV�dZaNPLQ�\ROO�LKQ�hP�R[[̂P]�̂LQRO�ZOO�\KVW�KL�QTP�SRLZO�RL[JPMQRKL�VPJKVQ�R[�MKNJOPQP]�KV�MKVVPMQP]eD�EFGHFGFG�fTP�cVMTRQPMQ�\ROO�JPVSKVN�LK�NKVP�QTZL�KLP�KLr[RQP�Kh[PVkZQRKL�QK�]PQPVNRLP�\TPQTPV�QTP�UKVW�KV�Z�]P[R̀LZQP]�JKVQRKL�QTPVPKS�TZ[�ZQQZRLP]�oRLZO�YKNJOPQRKL�RL�ZMMKV]ZLMP�\RQT�QTP�YKLQVZMQ�iKM̂NPLQ[e�fTP�j\LPV�R[�PLQRQOP]�QK�VPRNĥV[PNPLQ�SVKN�QTP�YKLQVZMQKV�SKV�ZNK̂LQ[�JZR]�QK�QTP�cVMTRQPMQ�SKV�ZLa�Z]]RQRKLZO�KLr[RQP�Kh[PVkZQRKL[exyz{�|}D�EFGHF~�pS�QTP�YKLQVZMQKV�R[�VP[JKL[RhOP�SKV�]POZa[�RL�QTP�SRLZO�MKNJOPQRKL�ZL]�MOK[PK̂Q�hPaKL]�QTP�MKLQVZMQ�[JPMRSRP]�QRNPX�QTP�j\LPV�R[�PLQRQOP]�QK�VPRNĥV[PNPLQ�SVKN�QTP�YKLQVZMQKV�SKV�ZNK̂LQ[�JZR]�ha�QTP�j\LPV��QK�[̂h[P�̂PLQOa�P�QPL]�QTP��OPMQVKLRM�ŝhNRQQZO�sa[QPN�lŝhNRQQZO���MTZL̀Pne�fTP�YKLQVZMQKV�[TZOO�hP�VP[JKL[RhOP�SKV�RLRQRZQRL̀X�NZRLQZRLRL̀X�ZL]�[̂JPVkR[RL̀�ZOO�[ZSPQa�JVPMẐQRKL[�ZL]�JVK̀VZN[�RL�MKLLPMQRKL�\RQT�QTP�JPVSKVNZLMP�KS�QTP�YKLQVZMQe�fTP�YKLQVZMQKV�[TZOO�[̂hNRQ�QTP�YKLQVZMQKVb[�[ZSPQa�JVK̀VZN�QK�QTP�YKL[QV̂MQRKL�_ZLZ̀PV�SKV�VPkRP\�ZL]�MKKV]RLZQRKL�\RQT�QTP�[ZSPQa�JVK̀VZN[�KS�KQTPV�YKLQVZMQKV[e�fTP�YKLQVZMQKV�[TZOO�hP�VP[JKL[RhOP�SKV�NZRLQZRLRL̀�[ZSPQa�]ZQZ�[TPPQ[�ZQ�QTP�[RQPefTP�YKL[QV̂MQRKL�_ZLZ̀PVb[�VP[JKL[RhRORQRP[�SKV�VPkRP\�ZL]�MKKV]RLZQRKL�KS�[ZSPQa�JVK̀VZN[�[TZOO�LKQ�P�QPL]�QK�]RVPMQ�MKLQVKO�KkPV�KV�MTZV̀P�KS�QTP�ZMQ[�KV�KNR[[RKL[�KS�QTP�YKLQVZMQKV[X�ŝhMKLQVZMQKV[X�Z̀PLQ[�KV�PNJOKaPP[�KS�QTP�YKLQVZMQKV[�KV�ŝhMKLQVZMQKV[X�KV�ZLa�KQTPV�JPV[KL[�JPVSKVNRL̀�JKVQRKL[�KS�QTP�UKVW�ZL]�LKQ�]RVPMQOa�PNJOKaP]�ha�QTP�YKL[QV̂MQRKL�_ZLZ̀PVexyz{�|EpS�PRQTPV�JZVQa�[̂SSPV[�RLĝVa�KV�]ZNZ̀P�QK�JPV[KL�KV�JVKJPVQa�hPMẐ[P�KS�ZL�ZMQ�KV�KNR[[RKL�KS�QTP�KQTPV�JZVQaX�KV�KS�KQTPV[�SKV�\TK[P�ZMQ[�[̂MT�JZVQa�R[�OP̀ZOOa�VP[JKL[RhOPX�\VRQQPL�LKQRMP�KS�QTP�RLĝVa�KV�]ZNZ̀PX�\TPQTPV�KV�LKQ�RL[̂VP]X�[TZOO�hP�̀RkPL�QK�QTP�KQTPV�JZVQa�\RQTRL�Z�VPZ[KLZhOP�QRNP�LKQ�P�MPP]RL̀�wu�]Za[�ZSQPV�]R[MKkPVae�fTP�LKQRMP�[TZOO�JVKkR]P�[̂SSRMRPLQ�]PQZRO�QK�PLZhOP�QTP�KQTPV�JZVQa�QK�RLkP[QR̀ZQP�QTP�NZQQPVe
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DE�FGHIHJ�KLMN�OPQPRLS�MT�SUP�VMNSOWQSMOXY�ZORSSPN�NMSRQP[�SUP�\ZNPO�YUW]]�M̂SWRN�SUP�YPO_RQPY�MT�W�]RQPNYP̀�]ŴMOWSMOa�SM�_PORTa�SUP�LOPYPNQP�MO�ŴYPNQP�MT�SUP�bWSPORW]�MO�YĉYSWNQP�OPLMOSP̀�̂a�SUP�VMNSOWQSMO�WǸ[�RN�SUP�P_PNS�YcQU�bWSPORW]�MO�YĉYSWNQP�RY�TMcǸ�SM�̂P�LOPYPNS[�SM�QWcYP�RS�SM�̂P�OPǸPOP̀�UWOb]PYYd�KN]PYY�MSUPOZRYP�OPecROP̀�̂a�SUP�VMNSOWQS�fMQcbPNSY[�SUP�\ZNPO�YUW]]�TcONRYU�RN�ZORSRNg�SM�SUP�VMNSOWQSMO[�VMNYSOcQSRMN�hWNWgPO�WǸ�iOQURSPQS�SUP�NWbPY�WǸ�ecW]RTRQWSRMNY�MT�LPOYMNY�MO�PNSRSRPY�ZUM�WOP�SM�LPOTMOb�SPYSY�_PORTaRNg�SUP�LOPYPNQP�MO�ŴYPNQP�MT�SUP�bWSPORW]�MO�YĉYSWNQP�MO�ZUM�WOP�SM�LPOTMOb�SUP�SWYj�MT�OPbM_W]�MO�YWTP�QMNSWRNbPNS�MT�SUP�bWSPORW]�MO�YĉYSWNQPd�kUP�VMNSOWQSMO[�SUP�VMNYSOcQSRMN�hWNWgPO�WǸ�SUP�iOQURSPQS�ZR]]�LOMbLS]a�OPL]a�SM�SUP�\ZNPO�RN�ZORSRNg�YSWSRNg�ZUPSUPO�MO�NMS�WNa�MT�SUPb�UWY�OPWYMNŴ]P�M̂lPQSRMN�SM�SUP�LPOYMNY�MO�PNSRSRPY�LOMLMYP̀�̂a�SUP�\ZNPOd�mT�SUP�VMNSOWQSMO[�VMNYSOcQSRMN�hWNWgPO�MO�iOQURSPQS�UWY�WN�M̂lPQSRMN�SM�W�LPOYMN�MO�PNSRSa�LOMLMYP̀�̂a�SUP�\ZNPO[�SUP�\ZNPO�YUW]]�LOMLMYP�WNMSUPO�SM�ZUMb�SUP�VMNSOWQSMO[�SUP�VMNYSOcQSRMN�hWNWgPO�WǸ�SUP�iOQURSPQS�UW_P�NM�OPWYMNŴ]P�M̂lPQSRMNd�nUPN�SUP�bWSPORW]�MO�YĉYSWNQP�UWY�̂PPN�OPǸPOP̀�UWOb]PYY[�nMOj�RN�SUP�WTTPQSP̀�WOPW�YUW]]�OPYcbP�cLMN�ZORSSPN�WgOPPbPNS�MT�SUP�\ZNPO�WǸ�VMNSOWQSMOd�oa�VUWNgP�\ÒPO[�SUP�VMNSOWQS�kRbP�YUW]]�̂P�PpSPǸP̀�WLLOMLORWSP]a�WLLOMLORWSP]a[�WǸ�SUP�VMNSOWQS�qcb�YUW]]�̂P�RNQOPWYP̀�̂a�SUP�WbMcNS�MT�SUP�VMNSOWQSMOXY�OPWYMNŴ]P�Ẁ R̀SRMNW]�QMYSY�MT�YUcS̀MZN[�̀P]Wa[�WǸ�YSWOSrcLdstuv�IGE�FFHFHF�kUP�VMNSOWQSMO�YUW]]�LcOQUWYP�WǸ�bWRNSWRN�RNYcOWNQP�MT�SUP�SaLPY�WǸ�]RbRSY�MT�]RŴR]RSa[�QMNSWRNRNg�SUP�PǸMOYPbPNSY[�WǸ�YĉlPQS�SM�SUP�SPObY�WǸ�QMǸRSRMNY[�WY�̀PYQOR̂P̀�RN�SUP�igOPPbPNS�MO�P]YPZUPOP�RN�SUP�VMNSOWQS�fMQcbPNSYd�kUP�VMNSOWQSMO�YUW]]�LcOQUWYP�WǸ�bWRNSWRN�SUP�OPecROP̀�RNYcOWNQP�TOMb�WN�RNYcOWNQP�QMbLWNa�MO�RNYcOWNQP�QMbLWNRPY�]WZTc]]a�WcSUMORwP̀�SM�RYYcP�RNYcOWNQP�RN�SUP�lcORỲRQSRMN�ZUPOP�SUP�xOMlPQS�RY�]MQWSP̀d�kUP�\ZNPO[�VMNYSOcQSRMN�hWNWgPO�WǸ�VMNYSOcQSRMN�hWNWgPOXY�QMNYc]SWNSY[�WǸ�SUP�iOQURSPQS�WǸ�iOQURSPQSXY�QMNYc]SWNSY[�YUW]]�̂P�NWbP̀�WY�Ẁ R̀SRMNW]�RNYcOP̀Y�cǸPO�SUP�VMNSOWQSMOXY�QMbbPOQRW]�gPNPOW]�]RŴR]RSa�LM]RQa�MO�WY�MSUPOZRYP�P̀YQOR̂P̀�RN�SUP�VMNSOWQS�fMQcbPNSYd�kUP�LM]RQa�QPOSRTRQWSP�bcYS�RNQ]c̀P�SUP�LOMlPQS�NWbPdstuv�IJE�FJHJHJHF�mN�Ẁ R̀SRMN�SM�SUP�VMNSOWQSMOXY�M̂]RgWSRMNY�cǸPO�qPQSRMN�ydz[�RT[�ZRSURN�MNP�aPWO�WTSPO�SUP�̀WSP�MT�qĉYSWNSRW]�VMbL]PSRMN�MT�SUP�nMOj�MO�̀PYRgNWSP̀�LMOSRMN�SUPOPMT[�MO�WTSPO�SUP�̀WSP�TMO�QMbbPNQPbPNS�MT�ZWOOWNSRPY�PYSŴ]RYUP̀�cǸPO�qPQSRMN�{d{d|[�MO�̂a�SPObY�MT�WNa�WLL]RQŴ]P�YLPQRW]�ZWOOWNSa�OPecROP̀�̂a�SUP�VMNSOWQS�fMQcbPNSY[�WNa�MT�SUP�nMOj�RY�TMcǸ�SM�̂P�NMS�RN�WQQMÒWNQP�ZRSU�SUP�OPecROPbPNSY�MT�SUP�VMNSOWQS�fMQcbPNSY[�SUP�VMNSOWQSMO�YUW]]�QMOOPQS�RS�LOMbLS]a�WTSPO�OPQPRLS�MT�ZORSSPN�NMSRQP�TOMb�SUP�\ZNPO�SM�̀M�YM[�cN]PYY�SUP�\ZNPO�UWY�LOP_RMcY]a�gR_PN�SUP�VMNSOWQSMO�W�ZORSSPN�WQQPLSWNQP�MT�YcQU�QMǸRSRMNd�kUP�\ZNPO�YUW]]�gR_P�YcQU�NMSRQP�LOMbLS]a�WTSPO�̀RYQM_POa�MT�SUP�QMǸRSRMNd�fcORNg�SUP�MNPraPWO�LPORM̀�TMO�QMOOPQSRMN�MT�nMOj[�RT�SUP�\ZNPO�TWR]Y�SM�NMSRTa�SUP�VMNSOWQSMO�WǸ�gR_P�SUP�VMNSOWQSMO�WN�MLLMOScNRSa�SM�bWjP�SUP�QMOOPQSRMN[�SUP�\ZNPO�ZWR_PY�SUP�ORgUSY�SM�OPecROP�QMOOPQSRMN�̂a�SUP�VMNSOWQSMO�WǸ�SM�bWjP�W�Q]WRb�TMO�̂OPWQU�MT�ZWOOWNSad�mT�SUP�VMNSOWQSMO�TWR]Y�SM�QMOOPQS�NMNQMNTMObRNg�nMOj�ZRSURN�W�OPWYMNŴ]P�SRbP�̀cORNg�SUWS�LPORM̀�WTSPO�OPQPRLS�MT�NMSRQP�TOMb�SUP�\ZNPO[�VMNYSOcQSRMN�hWNWgPO�MO�iOQURSPQS[�SUP�\ZNPO�bWa�QMOOPQS�RS�RN�WQQMÒWNQP�ZRSU�qPQSRMN�}dzdstuv�IImT�SUP�\ZNPO�LOPTPOY�SM�WQQPLS�nMOj�SUWS�RY�NMS�RN�WQQMÒWNQP�ZRSU�SUP�OPecROPbPNSY�MT�SUP�VMNSOWQS�fMQcbPNSY[�SUP�\ZNPO�bWa�̀M�YM�RNYSPẀ�MT�OPecRORNg�RSY�OPbM_W]�WǸ�QMOOPQSRMN[�RN�ZURQU�QWYP�SUP�VMNSOWQS�qcb�ZR]]�̂P�OP̀cQP̀�WY�WLLOMLORWSP�WǸ�PecRSŴ]Pd�qcQU�ẀlcYSbPNS�YUW]]�̂P�PTTPQSP̀�WTTPQSP̀�ZUPSUPO�MO�NMS�TRNW]�LWabPNS�UWY�̂PPN�bẀPdDkUP�VMNSOWQS�YUW]]�̂P�gM_PONP̀�̂a�SUP�]WZ�MT�SUP�L]WQP�ZUPOP�SUP�xOMlPQS�RY�]MQWSP̀�PpQ]c̀RNg�SUWS�lcORỲRQSRMNXY�QUMRQP�MT�]WZ�Oc]PYd�mT�SUP�LWOSRPY�UW_P�YP]PQSP̀�WÔRSOWSRMN�WY�SUP�bPSUM̀�MT�̂RǸRNg�̀RYLcSP�OPYM]cSRMN[�SUP�~P̀POW]�iÔRSOWSRMN�iQS�YUW]]�gM_PON�qPQSRMN�|zd�dRYdstuv�I�E�FIH�����������������������kUP�\ZNPO�WǸ�VMNSOWQSMO�YUW]]�QMbbPNQP�W]]�Q]WRbY�WǸ�QWcYPY�MT�WQSRMN[�ZUPSUPO�RN�QMNSOWQS[�SMOS[�̂OPWQU�MT�ZWOOWNSa�MO�MSUPOZRYP[�WgWRNYS�SUP�MSUPO�WORYRNg�McS�MT�MO�OP]WSP̀�SM�SUP�VMNSOWQS�RN�WQQMÒWNQP�ZRSU�SUP�OPecROPbPNSY�MT�SUP�TRNW]�̀RYLcSP�OPYM]cSRMN�bPSUM̀�YP]PQSP̀�RN�SUP�igOPPbPNS�ZRSURN�SUP�SRbP�LPORM̀�YLPQRTRP̀�̂a�WLL]RQŴ]P�]WZ[�̂cS�RN�WNa�QWYP[�NMS�bMOP�SUWN�|��aPWOY�WTSPO�SUP�̀WSP�MT�qĉYSWNSRW]�VMbL]PSRMN�MT�SUP�nMOjd�kUP�\ZNPO�WǸ�VMNSOWQSMO�ZWR_P�W]]�Q]WRbY�WǸ�QWcYPY�MT�WQSRMN�NMS�QMbbPNQP̀�RN�WQQMÒWNQP�ZRSU�SURY�qPQSRMN�|yd�d
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D�EFGH�IJKLM�NOOPQRKSTRUD�EFGHGEVWX�YZ[\]̂_\Z]�̀Ŵaa�b̂c[\̂c[�dZac_cX̀�Ze�XbdaZfbX[\�̂̀�eZaaZg̀hGE� VWX�YZ[\]̂_\Z]�̂[i�\WX�YZ[\]̂_\Z]j̀�̀kl_Z[\]̂_\Z]̀�̀Ŵaa�[Z\�ic̀_]cbc[̂\X�̂m̂c[̀\�̂[f�XbdaZfXX�Z]�d̂dac_̂[\�eZ]�XbdaZfbX[\�lX_̂k̀X�Ze�]̂_Xn�]XacmcZ[n�_ZaZ]n�̀Xon�Z]�[̂\cZ[̂a�Z]cmc[p�VWX�YZ[\]̂_\Z]�̀Ŵaa�\̂qX�̂eec]b̂\crX�̂_\cZ[�\Z�X[̀k]X�\Ŵ\�̂ddac_̂[\̀�̂]X�XbdaZfXin�̂[i�\Ŵ\�XbdaZfXX̀�̂]X�\]X̂\Xi�ik]c[m�XbdaZfbX[\�gc\WZk\�]Xm̂]i�\Z�\WXc]�]̂_Xn�]XacmcZ[n�_ZaZ]n�̀Xon�Z]�[̂\k]̂a�Z]cmc[p�sk_W�̂_\cZ[�̀Ŵaa�c[_akiXn�lk\�[Z\�lX�acbc\Xi�\Zn�\WX�eZaaZgc[mh�XbdaZfbX[\n�kdm]̂ic[mn�iXbZ\cZ[�Z]�\]̂[̀eX]t�]X_]kc\bX[\�Z]�]X_]kc\bX[\�̂irX]\c̀c[mt�âfZee�Z]�\X]bc[̂\cZ[t�]̂\X̀�Ze�d̂f�Z]�Z\WX]�eZ]b̀�Ze�_ZbdX[̀ \̂cZ[t�̂[i�X̀aX_\cZ[�eZ]�\]̂c[c[mn�c[_akic[m�̂dd]X[\c_X̀Wcdp�VWX�YZ[\]̂_\Z]�̂m]XX̀�\Z�dZ̀\�c[�_Z[̀dc_kZk̀�dâ_X̀n�r̂̂câlaX�\Z�XbdaZfXX̀�̂[i�̂ddac_̂[\̀�eZ]�XbdaZfbX[\n�[Z\c_X�̀X\\c[m�eZ]\W�\WX�dZac_cX̀�Ze�[Z[uic̀_]cbc[̂\cZ[pGv� VWX�YZ[\]̂_\Z]�̂[i�\WX�YZ[\]̂_\Z]j̀�̀kl_Z[\]̂_\Z]̀�̀Ŵaan�c[�̂aa�̀Zac_c\̂\cZ[̀�Z]�̂irX]\c̀XbX[\�eZ]�XbdaZfXX̀�dâ_Xi�lf�\WXb�Z]�Z[�\WXc]�lXŴaen�̀\̂\X�\Ŵ\�̂aa�wk̂acecXi�̂ddac_̂[\̀�gcaa�]X_XcrX�_Z[̀ciX]̂\cZ[�eZ]�XbdaZfbX[\�gc\WZk\�]Xm̂]i�\Z�]̂_Xn�]XacmcZ[n�_ZaZ]n�̀Xo�Z]�[̂\cZ[̂a�Z]cmc[pD�EFGx�yLz{�|LR{}D�EFGxGE�VWX�YZ[\]̂_\Z]�̀Ŵaa�_Zbdaf�gc\W�~]Xr̂cac[m�� m̂X��̂\X̀�c̀̀kXi�̂[i�dX]cZic_̂aaf�kdî\Xin�lf�\WX��Xg��Z]q�s\̂\X��Xd̂]\bX[\�Ze��̂lZ]n�eZ]�\WX�aZ_̂\cZ[�̂[i�ik]̂\cZ[�Ze�\WX�~]Z�X_\p�D�E�GEGE�VWX�YZ[\]̂_\Z]�b̂f�\X]bc[̂\X�\WX�YZ[\]̂_\�ce�\WX��Z]q�c̀�̀\ZddXi�eZ]�̂�dX]cZi�Ze����_Z[̀X_k\crX�îf̀�\W]ZkmW�[Z�̂_\�Z]�êka\�Ze�\WX�YZ[\]̂_\Z]n�̂�skl_Z[\]̂_\Z]n�̂�sklùkl_Z[\]̂_\Z]n�\WXc]�̂mX[\̀�Z]�XbdaZfXX̀n�Z]�̂[f�Z\WX]�dX]̀Z[̀�Z]�X[\c\cX̀�dX]eZ]bc[m�dZ]\cZ[̀�Ze�\WX��Z]qn�k[iX]�ic]X_\�Z]�c[ic]X_\�_Z[\]̂_\�gc\W�\WX�YZ[\]̂_\Z]n�eZ]�̂[f�Ze�\WX�eZaaZgc[m�]X̂ Z̀[̀h���I�F�D�E�GEGv�VWX�YZ[\]̂_\Z]�b̂f�\X]bc[̂\X�\WX�YZ[\]̂_\�cen�\W]ZkmW�[Z�̂_\�Z]�êka\�Ze�\WX�YZ[\]̂_\Z]n�̂�skl_Z[\]̂_\Z]n�̂�sklùkl_Z[\]̂_\Z]n�\WXc]�̂mX[\̀�Z]�XbdaZfXX̀n�Z]�̂[f�Z\WX]�dX]̀Z[̀�Z]�X[\c\cX̀�dX]eZ]bc[m�dZ]\cZ[̀�Ze�\WX��Z]qn�k[iX]�ic]X_\�Z]�c[ic]X_\�_Z[\]̂_\�gc\W�\WX�YZ[\]̂_\Z]n�]XdX̂\Xi�̀k̀dX[̀cZ[̀n�iXâf̀n�Z]�c[\X]]kd\cZ[̀�Ze�\WX�X[\c]X��Z]q�lf�\WX��g[X]�̂̀�iX̀_]clXi�c[�sX_\cZ[���p�n�_Z[̀\c\k\X�c[�\WX�̂mm]Xm̂\X�bZ]X�\Ŵ[�����dX]_X[\�Ze�\WX�\Z\̂a�[kblX]�Ze�îf̀�_̀WXikaXi�eZ]�_ZbdaX\cZ[n�Z]�����îf̀�c[�̂[f����uîf�dX]cZin�gWc_WXrX]�c̀�aX̀̀p�D�E�GvGv��WX[�̂[f�Ze�\WX�]X̂ Z̀[̀�iX̀_]clXi�c[�sX_\cZ[���p�p��Xoc̀\n�̂e\X]�_Z[̀ka\̂\cZ[�gc\W�\WX�YZ[̀\]k_\cZ[�� [̂̂mX]n�[̂i�kdZ[�_X]\cec_̂\cZ[�lf�\WX��]_Wc\X_\�\Ŵ\�̀keec_cX[\�_̂k̀X�Xoc̀\̀�\Z��k̀\cef�̀k_W�̂_\cZ[n�\WX��g[X]�b̂fn�gc\WZk\�d]X�kic_X�\Z�̂[f�Z\WX]�]cmW\̀�Z]�]XbXicX̀�Ze�\WX��g[X]�̂[i�̂e\X]�mcrc[m�\WX�YZ[\]̂_\Z]�̂[i�\WX�YZ[\]̂_\Z]j̀�̀k]X\fn�ce�[̂fn�̀XrX[�îf̀j�g]c\\X[�[Z\c_Xn�\X]bc[̂\X�XbdaZfbX[\�Ze�\WX�YZ[\]̂_\Z]�̂[i�b̂fn�̀kl�X_\�\Z�̂[f�d]cZ]�]cmW\̀�Ze�\WX�k̀]X\fh���I�F�D�E�G�Gv��dZ[�]X_Xcd\�Ze�g]c\\X[�[Z\c_X�e]Zb�\WX��g[X]�Ze�̀k_W�\X]bc[̂\cZ[�eZ]�\WX��g[X]j̀�_Z[rX[cX[_Xn�\WX�YZ[\]̂_\Z]�̀Ŵaa�D�E�GEGFGv�Yâcb̀�lf�Xc\WX]�\WX��g[X]�Z]�YZ[\]̂_\Z]n�gWX]X�\WX�_Z[ic\cZ[�mcrc[m�]c̀X�\Z�\WX�Yâcb�c̀�ec]̀\�ic̀_ZrX]Xi�ê\X]�Xodc]̂\cZ[�Ze�\WX�dX]cZi�eZ]�_Z]]X_\cZ[�Ze�\WX��Z]q�̀X\�eZ]\W�c[�sX_\cZ[���p�p�n�̀Ŵaa�lX�c[c\ĉ\Xi�lf�[Z\c_X�\Z�\WX�Z\WX]�d̂]\fp��[�̀k_W�XrX[\n�[Z�iX_c̀cZ[�lf�\WX��[c\ĉa��X_c̀cZ[�� q̂X]�c̀�]Xwkc]XipD�E�GEGFGv��]c\\X[�[Z\c_X�̀Ŵaa�_Z[\̂c[�̂�WX̂ic[m�̀\̂\c[m���Z\c_X�Ze�Yâcb��\Z�_aX̂]af�ciX[\cef�c\�̂̀�̀k_Wp�sk_W�[Z\c_X�Ẁ̂aa�̀X\�eZ]\W�c[�iX\̂ca�\WX�_c]_kb̀\̂[_X̀�\Ŵ\�eZ]b�\WX�l̂ c̀̀�eZ]�\WX�Yâcb�̂[i�̀Ŵaa�c[_akiX�\WX�eZaaZgc[mhGE� YaX̂]�̀\̂\XbX[\�Ze�_âcb�b̂\\X]n�c[_akic[m�l̂_qm]Zk[i�̂[i�_W]Z[ZaZmfpGv� �Z_kbX[\̂\cZ[�c[�̀kddZ]\�Ze�_âcb�b̂\\X]p
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DE� FGHIJKLMNMOGL�OL�PIQQGRM�GS�HTNOJKU�UNJNVKPWDX� YKRMOSOHNMOGL�Z[�RKPQGLPOZTK�GSSOHKR�GS�HTNOJNLMW\�]̂D]DEDE�YTNOJP�Z[�KOM_KR�M_K�̀aLKR�GR�YGLMRNHMGRb�a_KRK�M_K�HGLUOMOGL�VOcOLV�ROPK�MG�M_K�YTNOJ�OP�SORPM�UOPHGcKRKU�NSMKR�KdQORNMOGL�GS�M_K�QKROGU�SGR�HGRRKHMOGL�GS�M_K�eGRf�PKM�SGRM_�OL�gKHMOGL�hiWiWib�P_NTT�ZK�OLOMONMKU�Z[�LGMOHK�MG�M_K�GM_KR�QNRM[W�jL�PIH_�KcKLMb�LG�UKHOPOGL�Z[�M_K�jLOMONT�FKHOPOGL�kNfKR�OP�RKlIORKUW\�]̂D]DXD]�mKLUOLV�SOLNT�RKPGTIMOGL�GS�N�YTNOJb�KdHKQM�NP�GM_KRaOPK�NVRKKU�OL�aROMOLV�GR�NP�QRGcOUKU�OL�gKHMOGL�nWo�NLU�pRMOHTK�hqb�M_K�YGLMRNHMGR�P_NTT�QRGHKKU�UOTOVKLMT[�aOM_�QKRSGRJNLHK�GS�M_K�YGLMRNHM�NLU�M_K�̀aLKR�P_NTT�HGLMOLIK�MG�JNfK�QN[JKLMP�OL�NHHGRUNLHK�aOM_�M_K�YGLMRNHM�FGHIJKLMPW�r_K�pRH_OMKHM�aOTT�QRKQNRK�Y_NLVK�̀RUKRP�NLU�OPPIK�YKRMOSOHNMKP�SGR�mN[JKLM�OL�NHHGRUNLHK�aOM_�M_K�UKHOPOGLP�GS�M_K�jLOMONT�FKHOPOGL�kNfKRWstuv�Ew\�]̂D]D̂�xyz{|}�~���t��{�{��zy�x�}�D�jS�M_K�YGLMRNHMGR�aOP_KP�MG�JNfK�N�YTNOJ�SGR�NL�OLHRKNPK�OL�M_K�YGLMRNHM�gIJb�aROMMKL�LGMOHK�NP�QRGcOUKU�OL�gKHMOGL�h�WhW��P_NTT�ZK�VOcKL�ZKSGRK�QRGHKKUOLV�MG�KdKHIMK�M_K�QGRMOGL�GS�M_K�eGRf�M_NM�OP�M_K�PIZ�KHM�GS�M_K�YTNOJW�mROGR�LGMOHK�OP�LGM�RKlIORKU�SGR�YTNOJP�RKTNMOLV�MG�NL�KJKRVKLH[�KLUNLVKROLV�TOSK�GR�QRGQKRM[�NROPOLV�ILUKR�gKHMOGL�h�WqW�\�]̂D]D�DE�YTNOJP�SGR�OLHRKNPK�OL�M_K�YGLMRNHM�rOJK�P_NTT�PKM�SGRM_�OL�UKMNOT�M_K�HORHIJPMNLHKP�M_NM�SGRJ�M_K�ZNPOP�SGR�M_K�YTNOJb�M_K�UNMK�IQGL�a_OH_�KNH_�HNIPK�GS�UKTN[�ZKVNL�MG�NSSKHM�M_K�QRGVRKPP�GS�M_K�eGRfb�M_K�UNMK�IQGL�a_OH_�KNH_�HNIPK�GS�UKTN[�HKNPKU�MG�NSSKHM�M_K�QRGVRKPP�GS�M_K�eGRf�NLU�M_K�LIJZKR�GS�UN[P��OLHRKNPK�OL�M_K�YGLMRNHM�rOJK�HTNOJKU�NP�N�HGLPKlIKLHK�GS�KNH_�PIH_�HNIPK�GS�UKTN[W�r_K�YGLMRNHMGR�P_NTT�QRGcOUK�PIH_�PIQQGRMOLV�UGHIJKLMNMOGL�NP�M_K�̀aLKR�JN[�RKlIORK�OLHTIUOLVb�a_KRK�NQQRGQRONMKb�N�RKcOPKU�HGLPMRIHMOGL�PH_KUITK�OLUOHNMOLV�NTT�M_K�NHMOcOMOKP�NSSKHMKU�Z[�M_K�HORHIJPMNLHKP�SGRJOLV�M_K�ZNPOP�GS�M_K�YTNOJW\�]̂D]D�DX�r_K�YGLMRNHMGR�P_NTT�LGM�ZK�KLMOMTKU�MG�N�PKQNRNMK�OLHRKNPK�OL�M_K�YGLMRNHM�rOJK�SGR�KNH_�GLK�GS�M_K�LIJZKR�GS�HNIPKP�GS�UKTN[�a_OH_�JN[�_NcK�HGLHIRRKLM�GR�OLMKRRKTNMKU�KSSKHMP�GL�M_K�QRGVRKPP�GS�M_K�eGRfb�GR�SGR�HGLHIRRKLM�UKTN[P�UIK�MG�M_K�SNITM�GS�M_K�YGLMRNHMGRW�r_OP�JIMINT�aNOcKR�OP�NQQTOHNZTKb�aOM_GIM�TOJOMNMOGLb�MG�NTT�HGLPKlIKLMONT�UNJNVKP�UIK�MG�KOM_KR�QNRM[�P�MKRJOLNMOGL�OL�NHHGRUNLHK�aOM_�pRMOHTK�hqW��GM_OLV�HGLMNOLKU�OL�M_OP�gKHMOGL�h�WhWo�P_NTT�ZK�UKKJKU�MG�QRKHTIUK�NPPKPPJKLM�GS�TOlIOUNMKU�UNJNVKPb�a_KL�NQQTOHNZTKb�OL�NHHGRUNLHK�aOM_�M_K�RKlIORKJKLMP�GS�M_K�YGLMRNHM�FGHIJKLMPW�\�]̂D�D]�YTNOJPb�KdHTIUOLV�M_GPK�a_KRK�M_K�HGLUOMOGL�VOcOLV�ROPK�MG�M_K�YTNOJ�OP�SORPM�UOPHGcKRKU�NSMKR�KdQORNMOGL�GS�M_K�QKROGU�SGR�HGRRKHMOGL�GS�M_K�eGRf�PKM�SGRM_�OL�gKHMOGL�hiWiWi�GR�NROPOLV�ILUKR�gKHMOGLP�h�W�b�h�Wqb�NLU�hhW�b�P_NTT�ZK�RKSKRRKU�MG�M_K�jLOMONT�FKHOPOGL�kNfKR�SGR�OLOMONT�UKHOPOGLW�r_K�pRH_OMKHM�aOTT�PKRcK�NP�M_K�jLOMONT�FKHOPOGL�kNfKRb�ILTKPP�GM_KRaOPK�OLUOHNMKU�OL�M_K�pVRKKJKLMW��dHKQM�SGR�M_GPK�YTNOJP�KdHTIUKU�Z[�M_OP�gKHMOGL�h�WiWhb�NL�OLOMONT�UKHOPOGL�P_NTT�ZK�RKlIORKU�NP�N�HGLUOMOGL�QRKHKUKLM�MG�JKUONMOGL�GS�NL[�YTNOJW�YTNOJ�NROPOLV�QROGR�MG�M_K�UNMK�GS�SOLNT�QN[JKLM�OP�UIKW�jS�NL�OLOMONT�UKHOPOGL�_NP�LGM�ZKKL�RKLUKRKU�aOM_OL����UN[P�NSMKR�M_K�YTNOJ�_NP�ZKKL�RKSKRRKU�MG�M_K�jLOMONT�FKHOPOGL�kNfKRb�M_K�QNRM[�NPPKRMOLV�M_K�YTNOJ�JN[�UKJNLU�JKUONMOGL�NLU�ZOLUOLV�UOPQIMK�RKPGTIMOGL�aOM_GIM�N�UKHOPOGL�_NcOLV�ZKKL�RKLUKRKUW��LTKPP�M_K�jLOMONT�FKHOPOGL�kNfKR�NLU�NTT�NSSKHMKU�QNRMOKP�NVRKKb�M_K�jLOMONT�FKHOPOGL�kNfKR�aOTT�LGM�UKHOUK�UOPQIMKP�ZKMaKKL�M_K�YGLMRNHMGR�NLU�QKRPGLP�GR�KLMOMOKP�GM_KR�M_NL�M_K�̀aLKRWstuv�E�\�]̂D�D̂�r_K�jLOMONT�FKHOPOGL�kNfKR�aOTT�RKLUKR�NL�OLOMONT�UKHOPOGL�NQQRGcOLV�GR�RK�KHMOLV�M_K�YTNOJb�YTNOJ�GR�OLUOHNMOLV�M_NM�M_K�jLOMONT�FKHOPOGL�kNfKR�OP�ILNZTK�MG�RKPGTcK�M_K�YTNOJW�r_OP�OLOMONT�UKHOPOGL�P_NTT��h��ZK�OL�aROMOLV���i��PMNMK�M_K�RKNPGLP�M_KRKSGR��NLU�����LGMOS[�M_K�QNRMOKPb�M_K�YGLPMRIHMOGL�kNLNVKRb�NLU�M_K�pRH_OMKHMb�OS�M_K�pRH_OMKHM�OP�LGM�PKRcOLV�NP�M_K�jLOMONT�FKHOPOGL�kNfKRb�GS�NL[�H_NLVK�OL�M_K�YGLMRNHM�gIJ�GR�YGLMRNHM�rOJK�GR�ZGM_W�r_K�OLOMONT�UKHOPOGL�P_NTT�ZK�SOLNT�NLU�ZOLUOLV�GL�M_K�QNRMOKP�ZIM�PIZ�KHM�MG�JKUONMOGL�NLUb�OS�M_K�QNRMOKP�SNOT�MG�RKPGTcK�M_KOR�UOPQIMK�M_RGIV_�JKUONMOGLb�MG�ZOLUOLV�UOPQIMK�RKPGTIMOGLW
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DE�FGHIHJ�KLM�NOPQRMS�SLOTT�MUVMOWXP�QX�PMSXTWM�QLMRP�YTORZS�[\�ZMVROQRXU�]LR̂L_�̀UTMSS�QLM�NOPQRMS�Z̀ Q̀OTT\�OaPMM�XQLMP]RSM_�SLOTT�[M�OVZRURSQMPMV�[\�QLM�bZMPR̂OU�bP[RQPOQRXU�bSSX̂ROQRXU�RU�Ô X̂PVOÛM�]RQL�RQS�YXUSQP̀̂ QRXU�cUV̀SQP\�dMVROQRXU�ePX̂MV̀PMS�RU�MffM̂Q�XU�QLM�VOQM�Xf�QLM�baPMMZMUQg�b�PMh̀MSQ�fXP�ZMVROQRXU�SLOTT�[M�ZOVM�RU�]PRQRUa_�VMTRWMPMV�QX�QLM�XQLMP�NOPQ\�QX�QLM�YXUQPÔQ_�OUV�fRTMV�]RQL�QLM�NMPSXU�XP�MUQRQ\�OVZRURSQMPRUa�QLM�ZMVROQRXUg�KLM�PMh̀MSQ�ZO\�[M�ZOVM�̂XÛ P̀PMUQT\�]RQL�QLM�fRTRUa�Xf�[RUVRUa�VRSǸQM�PMSXT̀QRXU�NPX̂MMVRUaS�[̀Q_�RU�S̀ L̂�MWMUQ_�ZMVROQRXU�SLOTT�NPX̂MMV�RU�OVWOÛM�Xf�[RUVRUa�VRSǸQM�PMSXT̀QRXU�NPX̂MMVRUaS_�]LR̂L�SLOTT�[M�SQO\MV�NMUVRUa�ZMVROQRXU�fXP�O�NMPRXV�Xf�ij�VO\S�fPXZ�QLM�VOQM�Xf�fRTRUa_�̀UTMSS�SQO\MV�fXP�O�TXUaMP�NMPRXV�[\�OaPMMZMUQ�Xf�QLM�NOPQRMS�XP�̂X̀PQ�XPVMPg�cf�OU�OP[RQPOQRXU�RS�SQO\MV�ǸPS̀OUQ�QX�QLRS�kM̂QRXU�lmgngo_�QLM�NOPQRMS�ZO\�UXUMQLMTMSS�NPX̂MMV�QX�QLM�SMTM̂QRXU�Xf�QLM�OP[RQPOQXPpSq�OUV�OaPMM�̀NXU�O�ŜLMV̀TM�fXP�TOQMP�NPX̂MMVRUaSgrstu�IvE�FGHw�sxyz{x|{z}~E�FGHwHF�cf�QLM�NOPQRMS�LOWM�SMTM̂QMV�OP[RQPOQRXU�OS�QLM�ZMQLXV�fXP�[RUVRUa�VRSǸQM�PMSXT̀QRXU�RU�QLM�baPMMZMUQ_�OU\�YTORZ�S̀[�M̂Q�QX_�[̀Q�UXQ�PMSXTWMV�[\_�ZMVROQRXU�SLOTT�[M�S̀[�M̂Q�QX�OP[RQPOQRXU�]LR̂L_�̀UTMSS�QLM�NOPQRMS�Z̀ Q̀OTT\�OaPMM�XQLMP]RSM_�SLOTT�[M�OVZRURSQMPMV�[\�QLM�bZMPR̂OU�bP[RQPOQRXU�bSSX̂ROQRXU�RU�Ô X̂PVOÛM�]RQL�RQS�YXUSQP̀̂ QRXU�cUV̀SQP\�bP[RQPOQRXU��̀TMS�RU�MffM̂Q�XU�QLM�VOQM�Xf�QLM�baPMMZMUQg�KLM�bP[RQPOQRXU�SLOTT�[M�̂XUV̀ Q̂MV�RU�QLM�NTÔM�]LMPM�QLM�ePX�M̂Q�RS�TX̂OQMV_�̀UTMSS�OUXQLMP�TX̂OQRXU�RS�Z̀ Q̀OTT\�OaPMMV�̀NXUg�b�VMZOUV�fXP�OP[RQPOQRXU�SLOTT�[M�ZOVM�RU�]PRQRUa_�VMTRWMPMV�QX�QLM�XQLMP�NOPQ\�QX�QLM�YXUQPÔQ_�OUV�fRTMV�]RQL�QLM�NMPSXU�XP�MUQRQ\�OVZRURSQMPRUa�QLM�OP[RQPOQRXUg�KLM�NOPQ\�fRTRUa�O�UXQR̂M�Xf�VMZOUV�fXP�OP[RQPOQRXU�Z̀ SQ�OSSMPQ�RU�QLM�VMZOUV�OTT�YTORZS�QLMU��UX]U�QX�QLOQ�NOPQ\�XU�]LR̂L�OP[RQPOQRXU�RS�NMPZRQQMV�QX�[M�VMZOUVMVgE�FGHwHFHF�b�VMZOUV�fXP�OP[RQPOQRXU�SLOTT�[M�ZOVM�UX�MOPTRMP�QLOU�̂XÛ P̀PMUQT\�]RQL�QLM�fRTRUa�Xf�O�PMh̀MSQ�fXP�ZMVROQRXU_�[̀Q�RU�UX�MWMUQ�SLOTT�RQ�[M�ZOVM�OfQMP�QLM�VOQM�]LMU�QLM�RUSQRQ̀QRXU�Xf�TMaOT�XP�Mh̀RQO[TM�NPX̂MMVRUaS�[OSMV�XU�QLM�YTORZ�]X̀TV�[M�[OPPMV�[\�QLM�ONNTR̂O[TM�SQOQ̀QM�Xf�TRZRQOQRXUSg��XP�SQOQ̀QM�Xf�TRZRQOQRXUS�ǸPNXSMS_�PM̂MRNQ�Xf�O�]PRQQMU�VMZOUV�fXP�OP[RQPOQRXU�[\�QLM�NMPSXU�XP�MUQRQ\�OVZRURSQMPRUa�QLM�OP[RQPOQRXU�SLOTT�̂XUSQRQ̀QM�QLM�RUSQRQ̀QRXU�Xf�TMaOT�XP�Mh̀RQO[TM�NPX̂MMVRUaS�[OSMV�XU�QLM�YTORZgE�FGHwHJ�KLM�O]OPV�PMUVMPMV�[\�QLM�OP[RQPOQXP�XP�OP[RQPOQXPS�SLOTT�[M�fRUOT_�OUV��̀VaZMUQ�ZO\�[M�MUQMPMV�̀NXU�RQ�RU�Ô X̂PVOÛM�]RQL�ONNTR̂O[TM�TO]�RU�OU\�̂X̀PQ�LOWRUa��̀PRSVR̂QRXU�QLMPMXfgE�FGHwHI�KLM�fXPMaXRUa�OaPMMZMUQ�QX�OP[RQPOQM�OUV�XQLMP�OaPMMZMUQS�QX�OP[RQPOQM�]RQL�OU�OVVRQRXUOT�NMPSXU�XP�MUQRQ\�V̀T\�X̂USMUQMV�QX�[\�NOPQRMS�QX�QLM�baPMMZMUQ_�SLOTT�[M�SNM̂RfR̂OTT\�MUfXP̂MO[TM�̀UVMP�ONNTR̂O[TM�TO]�RU�OU\�̂X̀PQ�LOWRUa��̀PRSVR̂QRXU�QLMPMXfgE�FGHwHw��}~�}�z�|{z}~�}x��}z~��xE�FGHwHwHF�k̀[�M̂Q�QX�QLM�P̀TMS�Xf�QLM�bZMPR̂OU�bP[RQPOQRXU�bSSX̂ROQRXU�XP�XQLMP�ONNTR̂O[TM�OP[RQPOQRXU�P̀TMS_�MRQLMP�NOPQ\�ZO\�̂XUSXTRVOQM�OU�OP[RQPOQRXU�̂XUV̀ Q̂MV�̀UVMP�QLRS�baPMMZMUQ�]RQL�OU\�XQLMP�OP[RQPOQRXU�QX�]LR̂L�RQ�RS�O�NOPQ\�NPXWRVMV�QLOQ�plq�QLM�OP[RQPOQRXU�OaPMMZMUQ�aXWMPURUa�QLM�XQLMP�OP[RQPOQRXU�NMPZRQS�̂XUSXTRVOQRXU_�poq�QLM�OP[RQPOQRXUS�QX�[M�̂XUSXTRVOQMV�S̀[SQOUQROTT\�RUWXTWM�̂XZZXU�h̀MSQRXUS�Xf�TO]�XP�fÔQ_�OUV�pnq�QLM�OP[RQPOQRXUS�MZNTX\�ZOQMPROTT\�SRZRTOP�NPX̂MV̀POT�P̀TMS�OUV�ZMQLXVS�fXP�SMTM̂QRUa�OP[RQPOQXPpSqgE�FGHwHwHJ�k̀[�M̂Q�QX�QLM�P̀TMS�Xf�QLM�bZMPR̂OU�bP[RQPOQRXU�bSSX̂ROQRXU�XP�XQLMP�ONNTR̂O[TM�OP[RQPOQRXU�P̀TMS_�MRQLMP�NOPQ\�ZO\�RÛT̀VM�[\��XRUVMP�NMPSXUS�XP�MUQRQRMS�S̀[SQOUQROTT\�RUWXTWMV�RU�O�̂XZZXU�h̀MSQRXU�Xf�TO]�XP�fÔQ�]LXSM�NPMSMÛM�RS�PMh̀RPMV�Rf�̂XZNTMQM�PMTRMf�RS�QX�[M�Ô X̂PVMV�RU�OP[RQPOQRXU_�NPXWRVMV�QLOQ�QLM�NOPQ\�SX̀aLQ�QX�[M��XRUMV�X̂USMUQS�RU�]PRQRUa�QX�S̀ L̂��XRUVMPg�YXUSMUQ�QX�OP[RQPOQRXU�RUWXTWRUa�OU�OVVRQRXUOT�NMPSXU�XP�MUQRQ\�SLOTT�UXQ�̂XUSQRQ̀QM�X̂USMUQ�QX�OP[RQPOQRXU�Xf�OU\�̂TORZ_�VRSǸQM�XP�XQLMP�ZOQQMP�RU�h̀MSQRXU�UXQ�VMŜPR[MV�RU�QLM�]PRQQMU�̂XUSMUQgE�FGHwHwHI�KLM��]UMP�OUV�YXUQPÔQXP�aPOUQ�QX�OU\�NMPSXU�XP�MUQRQ\�ZOVM�O�NOPQ\�QX�OU�OP[RQPOQRXU�̂XUV̀ Q̂MV�̀UVMP�QLRS�kM̂QRXU�lmg�_�]LMQLMP�[\��XRUVMP�XP�̂XUSXTRVOQRXU_�QLM�SOZM�PRaLQS�Xf��XRUVMP�OUV�̂XUSXTRVOQRXU�OS�QLXSM�Xf�QLM��]UMP�OUV�YXUQPÔQXP�̀UVMP�QLRS�baPMMZMUQg
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G	HIJIJ	KLMNLOLPQ	RSTUVMSWXYZ[	\]̂[_	̀Zabb	c[	_[̀dê f̀cb[	ge_	dh_iZàf̂j	âk	laf̂maf̂f̂j	mZ[	\]̂[_ǹ	h̀hab	j[̂[_ab	bfacfbfmo	f̂̀h_âi[pG	HIJIq	rXsULVXt	uVvwXVPQ	RSTUVMSWXG	HIJIqIx	ŷb[̀̀	mZf̀	ecbfjamfê	f̀	dbai[k	ê	mZ[	zêm_aime_	dh_̀hâm	me	{[imfê	|p}p}p~p��	mZ[	\]̂[_	̀Zabb	dh_iZà[	âk	laf̂maf̂�	g_el	â	f̂̀h_âi[	ieldâo	e_	f̂̀h_âi[	ieldâf[̀	ba]ghbbo	ahmZe_f�[k	me	f̀̀h[	f̂̀h_âi[	f̂	mZ[	�h_f̀kfimfê	]Z[_[	mZ[	�_e�[im	f̀	beiam[k�	d_ed[_mo	f̂̀h_âi[	]_fmm[̂	ê	a	chfbk[_ǹ	_f̀�	�abb�_f̀�̀�	ieldb[m[k	�abh[	e_	[�hf�ab[̂m	debfio	ge_l	âk	̀hggfif[̂m	me	ie�[_	mZ[	memab	�abh[	eg	mZ[	[̂mf_[	�_e�[im	ê	a	_[dbai[l[̂m	ièm	càf̀p	YZ[	\]̂[_ǹ	d_ed[_mo	f̂̀h_âi[	ie�[_aj[	̀Zabb	c[	̂e	b[̀̀	mZâ	mZ[	aleĥm	eg	mZ[	f̂fmfab	zêm_aim	{hl�	dbh̀	mZ[	�abh[	eg	h̀c̀[�h[̂m	�ekfgfiamfê 	̀âk	bace_	d[_ge_l[k	âk	lam[_fab̀	e_	[�hfdl[̂m	̀hddbf[k	co	emZ[_̀p	YZ[	d_ed[_mo	f̂̀h_âi[	Z̀abb	c[	laf̂maf̂[k	ĥmfb	{hc̀mâmfab	zeldb[mfê	âk	mZ[_[agm[_	à	d_e�fk[k	f̂	{[imfê	|p~p}p�p}�	ĥb[̀̀	emZ[_]f̀[	d_e�fk[k	f̂	mZ[	zêm_aim	�eihl[̂m̀	e_	emZ[_]f̀[	aj_[[k	f̂	]_fmf̂j	co	mZ[	da_mf[̀	me	mZf̀	|j_[[l[̂mp	YZf̀	f̂̀h_âi[	Z̀abb	f̂ibhk[	mZ[	f̂m[_[̀m̀	eg	mZ[	\]̂[_�	zêm_aime_�	{hciêm_aime_̀�	âk	{hc�̀hciêm_aime_̀	f̂	mZ[	�_e�[im	à	f̂̀h_[k̀p	YZf̀	f̂̀h_âi[	̀Zabb	f̂ibhk[	mZ[	f̂m[_[̀m̀	eg	le_mjaj[[̀	à	bè 	̀dao[[̀pG	HIJIqIxIx	�MUTXT	v�	KvTTI	YZ[	f̂̀h_âi[	_[�hf_[k	co	mZf̀	{[imfê	|p~p}p�	̀Zabb	d_e�fk[	ie�[_aj[	ge_	kf_[im	dZòfiab	bè 	̀e_	kalaj[�	âk	̀Zabb	̂em	[�ibhk[	mZ[	_f̀�̀	eg	gf_[�	[�dbèfê�	mZ[gm�	�âkabf̀l�	labfifeh̀	lf̀iZf[g�	iebbad̀[�	[a_mZ�ha�[�	gbeek�	e_	]f̂k̀me_lp	YZ[	f̂̀h_âi[	̀Zabb	ab̀e	d_e�fk[	ie�[_aj[	ge_	[̂ h̀f̂j	bè 	̀e_	_[̀hbmf̂j	kalaj[	g_el	[__e_�	elf̀̀fê�	e_	k[gfif[̂io	f̂	iê m̀_himfê	l[mZek̀�	k[̀fĵ�	̀d[ifgfiamfê �̀	]e_�lâ Z̀fd�	e_	lam[_fab̀p	{hc�bflfm̀�	fg	âo�	a_[	à	gebbe]̀����������	�����	���	�����	��	����	���	�� 	�¡¡�������	���¢��£��¤¥�MUTXT	v�	KvTT ¦UN§KL̈LP		G	HIJIqIxIJ	¦wXWL�LW	rXsULVXt	�v©XVMªXTI	YZ[	f̂̀h_âi[	_[�hf_[k	co	mZf̀	{[imfê	|p~p}p�	̀Zabb	d_e�fk[	ie�[_aj[	ge_	bè 	̀e_	kalaj[	me	gab̀[	]e_�	âk	emZ[_	m[lde_a_o	̀m_himh_[̀�	âk	me	chfbkf̂j	̀òm[l̀	g_el	m[̀mf̂j	âk	̀ma_mhdp	YZ[	f̂̀h_âi[	̀Zabb	ab̀e	ie�[_	k[c_f̀	_[le�ab�	f̂ibhkf̂j	k[lebfmfê	eiiàfê[k	co	[̂ge_i[l[̂m	eg	âo	addbfiacb[	b[jab	_[�hf_[l[̂m̀�	âk	_[àêacb[	ield[̂ àmfê	ge_	mZ[	|_iZfm[imǹ�	zê m̀_himfê	�âaj[_ǹ�	âk	zêm_aime_ǹ	̀[_�fi[̀	âk	[�d[̂ [̀̀	_[�hf_[k	à	a	_[̀hbm	eg	̀hiZ	f̂̀h_[k	bè �̀	f̂ibhkf̂j	ibafl	d_[da_amfê	[�d[̂ [̀̀p	{hc�bflfm̀�	fg	âo�	a_[	à	gebbe]̀����������	�����	� ¡�	��	��«�¬��	���	�� 	�¡¡�������	���¢��£��	��¬	�¡������	¬�®��¬��	��«�¬���¤¥�v©XVMªX ¦UN§KL̈LP		G	HIJIqIxIq	ŷb[̀̀	mZ[	da_mf[̀	aj_[[	emZ[_]f̀[�	hdê	{hc̀mâmfab	zeldb[mfê�	mZ[	\]̂[_	̀Zabb	iêmf̂h[	mZ[	f̂̀h_âi[	_[�hf_[k	co	{[imfê	|p~p}p�	e_�	fg	̂[i[̀̀a_o�	_[dbai[	mZ[	f̂̀h_âi[	debfio	_[�hf_[k	ĥk[_	{[imfê	|p~p}p�	]fmZ	d_ed[_mo	f̂̀h_âi[	]_fmm[̂	ge_	mZ[	memab	�abh[	eg	mZ[	�_e�[im	mZam	̀Zabb	_[laf̂	f̂	[gg[im	ĥmfb	[�df_amfê	eg	mZ[	d[_fek	ge_	ie__[imfê	eg	mZ[	̄e_�	̀[m	ge_mZ	f̂	{[imfê	�~p~p~	eg	mZ[	°[̂[_ab	zêkfmfê p̀G	HIJIqIxI±	²XtUWPLNOXT	MSt	¦XO�§RSTUVXt	rXPXSPLvSTI	³g	mZ[	f̂̀h_âi[	_[�hf_[k	co	mZf̀	{[imfê	|p~p}	f̀	̀hc�[im	me	k[khimfcb[̀	e_	̀[bg�f̂̀h_[k	_[m[̂mfê �̀	mZ[	\]̂[_	̀Zabb	c[	_[̀dê f̀cb[	ge_	abb	bè 	̀̂em	ie�[_[k	c[iah̀[	eg	̀hiZ	k[khimfcb[̀	e_	_[m[̂mfê p̀G	HIJIqIJ	́WWUwMSWQ	vV	µTX	uVLvV	Pv	¦UNTPMSPLMO	�v̈wOXPLvSI	YZ[	\]̂[_ǹ	eiihdâio	e_	h̀[	eg	âo	ieldb[m[k	e_	da_mfabbo	ieldb[m[k	de_mfê	eg	mZ[	̄e_�	d_fe_	me	{hc̀mâmfab	zeldb[mfê	̀Zabb	̂em	iell[̂i[	ĥmfb	mZ[	f̂̀h_âi[	ieldâo	e_	ieldâf[̀	d_e�fkf̂j	mZ[	f̂̀h_âi[	ĥk[_	{[imfê	|p~p}p�	Za�[	iê [̀̂m[k	f̂	]_fmf̂j	me	mZ[	iêmf̂hâi[	eg	ie�[_aj[p	YZ[	\]̂[_	âk	mZ[	zêm_aime_	̀Zabb	ma�[	̂e	aimfê	]fmZ	_[̀d[im	me	da_mfab	eiihdâio	e_	h̀[	mZam	]ehbk	iah̀[	iâi[bbamfê�	bad̀[�	e_	_[khimfê	eg	f̂̀h_âi[�	ĥb[̀̀	mZ[o	aj_[[	emZ[_]f̀[	f̂	]_fmf̂jpG	HIJIqIq	RSTUVMSWX	�vV	¶·LTPLSª	¦PVUWPUVXT³g	mZ[	̄e_�	f̂�eb�[̀	_[lek[bf̂j	â	[�f̀mf̂j	̀m_himh_[	e_	iê m̀_himf̂j	â	akkfmfê	me	â	[�f̀mf̂j	̀m_himh_[�	mZ[	\]̂[_	Z̀abb	dh_iZà[	âk	laf̂maf̂�	ĥmfb	mZ[	[�df_amfê	eg	mZ[	d[_fek	ge_	ie__[imfê	eg	̄e_�	à	̀[m	ge_mZ	f̂	{[imfê	�~p~p~	eg	mZ[	°[̂[_ab	zêkfmfê �̀	�abb�_f̀�̀�	d_ed[_mo	f̂̀h_âi[�	ê	a	_[dbai[l[̂m	ièm	càf̀�	d_em[imf̂j	mZ[	[�f̀mf̂j	̀m_himh_[	ajaf̂̀m	kf_[im	dZòfiab	bè 	̀e_	kalaj[	g_el	mZ[	iah̀[̀	eg	bè 	̀fk[̂mfgf[k	f̂	{[imfê	|p~p}p��	̂em]fmZ̀mâkf̂j	mZ[	ĥk[_ma�f̂j	eg	mZ[	̄e_�p	YZ[	\]̂[_	̀Zabb	c[	_[̀dê f̀cb[	ge_	abb	ie�f̂̀h_âi[	d[̂abmf[̀p
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G	HIJIK	LMNOPQRS	TUNVQWVW	XYPMVYNZ	[Q\]YRQ̂VI_̀a	bcdae	f̀ghh	ijek̀gfa	gdl	mgndognd	òa	ndfjegdka	fahakoal	gdl	lafkenpal	pahqcrstuvuwx	xyu	xz{u|	}~	��|����wu	xyu	���u�	�|	�u����u�	x}	{��wy�|u	���	����x���	�z	{v�w���	��	�	��	xyu	�}�su|�	�u�x	x}	xyu	�u|w��{x�}�s|�	}~	|uvuwxu�	��|����wu�	�}�	u�wy	xz{u	}~	��|����wu	|uvuwxu��	����w�xu	�{{v�w��vu	v���x|	}~	w}�u���u	}�	}xyu�	w}���x�}�|	��	xyu	~�vv	{}��x	�uv}�	xyu	|uvuwxu�	�xu����				� G	HIJIKI�	�P\\	P�	�\V�	�]\OQV\\	[QNVYY]MNOPQ�	RQW	�VSRZ	OQ	�P�MSVNOPQ	[Q\]YRQ̂V�	oq	eanmpjefa	òa	bcdae	�qe	hqff	q�	jfa	q�	òa	bcdae�f	ieqiaeo �	qe	òa	ndgpnhno 	oq	kqdljko	dqemgh	qiaegonqdf	lja	oq	g	kq¡aeal	kgjfa	q�	hqffr		�				� G	HIJIKIJ	LYWOQRQ̂V	PY	�R¢	[Q\]YRQ̂V�	�qe	òa	eagfqdgpha	gdl	dakaffge 	kqfof	oq	fgonf� 	òa	mndnmjm	ea£jneamadof	q�	òa	ad�qekamado	q�	gd 	hgc	qe	qelndgdka	ea¤jhgond¤	òa	lamqhnonqd�	kqdfoejkonqd�	eaigne�	eaihgkamado	qe	jfa	q�	òa	¥eq¦akor		�				� G	HIJIKI§	TUMVWONOQ̈	�P\N	[Q\]YRQ̂V�	�qe	òa	eagfqdgpha	gdl	dakaffge 	kqfof	�qe	òa	oamiqege 	eaigne	q�	lgmg¤a	oq	ndfjeal	ieqiaeo �	gdl	oq	a©ialnoa	òa	iaemgdado	eaigne	qe	eaihgkamado	q�	òa	lgmg¤al	ieqiaeo r		�				� G	HIJIKIK	TUNYR	TUMVQ\V	[Q\]YRQ̂V�	oq	ieq¡nla	eanmpjefamado	q�	òa	eagfqdgpha	gdl	dakaffge 	a©kaff	kqfof	ndkjeeal	ljend¤	òa	iaenql	q�	eafoqegonqd	qe	eaigne	q�	òa	lgmg¤al	ieqiaeo 	ògo	gea	q¡ae	gdl	gpq¡a	òa	oqogh	kqfof	ògo	cqjhl	dqemghh 	̀g¡a	paad	ndkjeeal	ljend¤	òa	fgma	iaenql	q�	onma	̀gl	dq	hqff	qe	lgmg¤a	qkkjeealr		�				� G	HIJIKIª	�O«OS	H]N¬PYONZ	[Q\]YRQ̂V�	�qe	hqffaf	qe	kqfof	genfnd¤	�eqm	gd	qelae	q�	g	kn¡nh	gjòqeno 	ieq̀npnond¤	gkkaff	oq	òa	¥eq¦ako�	ieq¡nlal	fjk̀	qelae	nf	òa	lneako	eafjho	q�	ì fnkgh	lgmg¤a	kq¡aeal	jdlae	òa	ea£jneal	ieqiaeo 	ndfjegdkar		�				� G	HIJIKI	[Q̈YV\\®T̈YV\\	[Q\]YRQ̂V�	�qe	hqff	lja	oq	òa	dakaffge 	ndoaeejionqd	q�	òa	ndfjeal�f	pjfndaff	lja	oq	ì fnkgh	iea¡adonqd	q�	nd¤eaff	oq�	qe	a¤eaff	�eqm�	òa	¥eq¦ako	gf	g	lneako	eafjho	q�	ì fnkgh	lgmg¤ar		�				� G	HIJIKĪ	°P�N	�P\N\	[Q\]YRQ̂V�	oq	eanmpjefa	òa	bcdae	�qe	kqfof	lja	oq	òa	lahg 	q�	kqmihaonqd	q�	òa	±qe²�	genfnd¤	qjo	q�	ì fnkgh	hqff	qe	lgmg¤a	kq¡aeal	p 	òa	ea£jneal	ieqiaeo 	ndfjegdka³	ndkhjlnd¤	kqdfoejkonqd	hqgd	�aaf́	hagfnd¤	gdl	mge²aond¤	a©iadfaf́	gllnonqdgh	�aaf�	ndkhjlnd¤	òqfa	q�	gek̀noakof�	ad¤ndaaef�	kqdfjhogdof�	gooqeda f	gdl	gkkqjdogdof�	daalal	�qe	òa	kqmihaonqd	q�	òa	kqdfoejkonqd�	eaignef�	qe	eakqdfoejkonqd́	gdl	kgee nd¤	kqfof	fjk̀	gf	ieqiaeo 	og©af�	pjnhlnd¤	iaemnof�	gllnonqdgh	ndoaeafo	qd	hqgdf�	eagho 	og©af�	gdl	ndfjegdka	ieamnjmf	q¡ae	gdl	gpq¡a	dqemgh	a©iadfafr		G	HIJIª	LN¬VY	LMNOPQRS	[Q\]YRQ̂VI_̀a	bcdae	f̀ghh	ijek̀gfa	gdl	mgndognd	òa	ndfjegdka	fahakoal	pahqcrstuvuwx	xyu	xz{u|	}~	��|����wu	xyu	���u�	�|	�u����u�	x}	{��wy�|u	���	����x���	�z	{v�w���	��	�	��	xyu	�}�su|�	�u�x	x}	xyu	�u|w��{x�}�s|�	}~	|uvuwxu�	��|����wu��
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G				H I	JKLKMKN	OPQRS	TRUVSWXP	YZ[VS\ZUR	]̂_	̀̂aa	b̂	bcd	efgd_	hid	b̂	hjbj	adki_lbm	jgh	n_lojkm	p_djkcq	lgk̀ihlgr	k̂aba	̂]	lgodablrjblgr	j	n̂bdgblj̀	̂_	jkbij̀	p_djkc	̂]	k̂g]lhdgblj̀	̂_	n_lojbd	lg]̂_sjbl̂gtuvwxyz{|}	{~~�yz{��}	�y�y|�	��	z��}�{�}	��	�|�}�	z�wxy|y�w�	yw	|�}	�y��	~�yw|	�}�����		G				H I	JKLKMKL	�X�RS	YZ[VS\ZURu�y�|	�}���	{w�	�|�}�	yw���{wz}	z��}�{�}	|�	�}	~���yx}x	��	|�}	��w}�	{wx	{w�	{~~�yz{��}	�y�y|���O��RS\�R �W�WX[		J��YO��	JK�			O����JO����T	Y�T��J�O�	J��	����TI	JK�KN	 RZRS\¡I	JK�KNKN	ORSXW¢WU\XR[	�¢	YZ[VS\ZURK	£cd	¤̂gb_jkb̂_	acj̀̀	n_̂olhd	kd_bl]lkjbda	̂]	lgai_jgkd	jkkdnbjp̀d	b̂	bcd	efgd_	dolhdgklgr	k̂sǹljgkd	flbc	bcd	_d¥il_dsdgba	lg	bcla	¦_blk̀d	¦t§	jb	bcd	]̂̀`̂flgr	blsdä	©ª«	n_l̂_	b̂	k̂ssdgkdsdgb	̂]	bcd	¬ _̂®	©̄«	in̂g	_dgdfj̀	̂_	_dǹjkdsdgb	̂]	djkc	_d¥il_dh	n̂ l̀km	̂]	lgai_jgkd®	jgh	©§«	in̂g	bcd	efgd_°a	f_lbbdg	_d¥idabt	¦g	jhhlbl̂gj̀	kd_bl]lkjbd	dolhdgklgr	k̂gblgijbl̂g	̂]	k̂ssd_klj̀	̀ljpl̀lbm	k̂od_jrdq	lgk̀ihlgr	k̂od_jrd	]̂_	k̂sǹdbdh	̂nd_jbl̂gaq	acj̀̀	pd	aipslbbdh	flbc	bcd	]lgj̀	¦nǹlkjbl̂g	]̂_	±jmsdgb	jgh	bcd_dj]bd_	in̂g	_dgdfj̀	̂_	_dǹjkdsdgb	̂]	aikc	k̂od_jrd	igbl̀	bcd	d²nl_jbl̂g	̂]	bcd	nd_l̂ha	_d¥il_dh	pm	³dkbl̂g	¦t§t̄tª	jgh	³dkbl̂g	¦t§t§tªt	£cd	kd_bl]lkjbda	fl̀̀	aĉf	bcd	efgd_	ja	jg	jhhlbl̂gj̀	lgai_dh	̂g	bcd	¤̂gb_jkb̂_°a	¤̂ssd_klj̀	́dgd_j̀	µljpl̀lbm	jgh	d²kdaa	_̂	isp_d̀̀j	̀ljpl̀lbm	n̂ l̀km	̂_	n̂ l̀kldatI	JK�KNKL	�R¶VUXWQ¡R[	\Z¶	TR¡¢·YZ[VSR¶	�RXRZXW�Z[K	£cd	¤̂gb_jkb̂_	acj̀̀	hlak̀̂ad	b̂	bcd	efgd_	jgm	hdhikblp̀d	̂_	ad̀]̧	lgai_dh	_dbdgbl̂ga	jnǹlkjp̀d	b̂	jgm	lgai_jgkd	_d¥il_dh	b̂	pd	n_̂olhdh	pm	bcd	¤̂gb_jkb̂_tI	JK�KNK�	J¶¶WXW�Z\¡	YZ[VSR¶	�Q¡W�\XW�Z[K	£̂	bcd	]ì̀dab	d²bdgb	nd_slbbdh	pm	̀jfq	bcd	¤̂gb_jkb̂_	acj̀̀	kjiad	bcd	k̂ssd_klj̀	rdgd_j̀	̀ljpl̀lbm	k̂od_jrd	b̂	lgk̀ihd	©ª«	bcd	efgd_q	bcd	¦_kclbdkb	jgh	bcd	¦_kclbdkb°a	k̂gaìbjgbaq	jgh	bcd	¤̂gab_ikbl̂g	¹jgjrd_	jgh	bcd	¤̂gab_ikbl̂g	¹jgjrd_°a	k̂gaìbjgbaq	ja	jhhlbl̂gj̀	lgai_dha	]̂_	k̀jlsa	kjiadh	lg	fĉ d̀	_̂	lg	nj_b	pm	bcd	¤̂gb_jkb̂_°a	gdr̀lrdgb	jkba	̂_	̂slaal̂ga	hi_lgr	bcd	¤̂gb_jkb̂_°a	̂nd_jbl̂ga®	jgh	©̄«	bcd	efgd_	ja	jg	jhhlbl̂gj̀	lgai_dh	]̂_	k̀jlsa	kjiadh	lg	fĉ d̀	̂_	lg	nj_b	pm	bcd	¤̂gb_jkb̂_°a	gdr̀lrdgb	jkba	̂_	̂slaal̂ga	]̂_	fclkc	̀̂aa	k̂ki_a	hi_lgr	k̂sǹdbdh	̂nd_jbl̂gat	£cd	jhhlbl̂gj̀	lgai_dh	k̂od_jrd	acj̀̀	pd	n_lsj_m	jgh	ĝģk̂gb_lpib̂_m	b̂	jgm	̂]	bcd	efgd_°a	rdgd_j̀	̀ljpl̀lbm	lgai_jgkd	n̂ l̀klda	jgh	acj̀̀	jnǹm	b̂	p̂bc	̂gr̂lgr	jgh	k̂sǹdbdh	̂nd_jbl̂gat	£̂	bcd	d²bdgb	k̂ssd_klj̀̀m	jojl̀jp̀dq	bcd	jhhlbl̂gj̀	lgai_dh	k̂od_jrd	acj̀̀	pd	ĝ	̀daa	bcjg	bcjb	n_̂olhdh	pm	ºgai_jgkd	³d_olkda	e]]lkdq	ºgkt	©º³e«	]̂_sa	¤́ 	̄»	ª»	»¼	»½q	¤́ 	̄»	§¼	»¼	»½q	jghq	flbc	_dandkb	b̂	bcd	¦_kclbdkb	jgh	bcd	¦_kclbdkb°a	k̂gaìbjgbaq	jgh	bcd	¤̂gab_ikbl̂g	¹jgjrd_	jgh	bcd	¤̂gab_ikbl̂g	¹jgjrd_°a	k̂gaìbjgbaq	¤́ 	̄»	§̄	»¼	»½tI	JK�KL	O�ZXS\UX�S�[	�R¾VWSR¶	YZ[VS\ZUR	O��RS\�RI	JK�KLKN	£cd	¤̂gb_jkb̂_	acj̀̀	ni_kcjad	jgh	sjlgbjlg	bcd	]̂̀`̂flgr	bmnda	jgh	̀lslba	̂]	lgai_jgkd	]_̂s	jg	lgai_jgkd	k̂snjgm	̂_	lgai_jgkd	k̂snjglda	̀jf]ì̀m	jibĉ_l¿dh	b̂	laaid	lgai_jgkd	lg	bcd	Ài_lahlkbl̂g	fcd_d	bcd	±_̂Àdkb	la	`̂kjbdht	£cd	¤̂gb_jkb̂_	acj̀̀	sjlgbjlg	bcd	_d¥il_dh	lgai_jgkd	igbl̀	bcd	d²nl_jbl̂g	̂]	bcd	nd_l̂h	]̂_	k̂__dkbl̂g	̂]	¬ _̂	ja	adb	]̂_bc	lg	³dkbl̂g	ª̄t̄t̄	̂]	bcd	́dgd_j̀	¤̂ghlbl̂gaq	ig̀daa	j	hl]]d_dgb	hi_jbl̂g	la	abjbdh	pd̀̂ f̈uv�	|�}	Á�w|�{z|��	y�	�}Â�y�}x	|�	�{yw|{yw	yw���{wz}	���	{	x��{|y�w	�|�}�	|�{w	|�}	}Ã~y�{|y�w	��	|�}	~}�y�x	���	z���}z|y�w	��	Ä��ÅÆ	�|{|}	|�}	x��{|y�w��		I	JK�KLKL	O���RSUW\¡	 RZRS\¡	�W\QW¡WXPI	JK�KLKLKN	¤̂ssd_klj̀	́dgd_j̀	µljpl̀lbm	lgai_jgkd	]̂_	bcd	±_̂Àdkb	f_lbbdg	̂g	jg	̂kki__dgkd	]̂_s	flbc	n̂ l̀km	̀lslba	̂]	ĝb	̀daa	bcjg				©Ç				«	djkc	̂kki__dgkdq				©Ç				«	rdgd_j̀	jrr_drjbdq	jgh				©Ç				«	jrr_drjbd	]̂_	n_̂hikba̧k̂sǹdbdh	n̂d_jbl̂ga	cj¿j_hq	n_̂olhlgr	k̂od_jrd	]̂_	k̀jlsa	lgk̀ihlgrKN hjsjrda	pdkjiad	̂]	p̂hl̀m	lgÀi_mq	alkgdaa	̂_	hladjadq	lgk̀ihlgr	̂kkinjbl̂gj̀	alkgdaa	̂_	hladjadq	jgh	hdjbc	̂]	jgm	nd_âg®KL nd_âgj̀	lgÀi_m	jgh	jhod_blalgr	lgÀi_m®K� hjsjrda	pdkjiad	̂]	ncmalkj̀	hjsjrd	b̂	̂_	hdab_ikbl̂g	̂]	bjgrlp̀d	n_̂nd_bmq	lgk̀ihlgr	bcd	̀̂aa	̂]	iad	̂]	aikc	n_̂nd_bm®
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GH IJKLMN	LOPQRN	JR	SRJSTRUN	KVWVXT	VRLYLOX	JQU	JZ	[JWSMTUTK	JSTRVULJOY\	VOKG] ÛT	_JOURV[UJR̀Y	LOKTWOLUN	JIMLXVULJOY	QOKTR	aT[ULJO	bcde	JZ	ÛT	fTOTRVM	_JOKLULJOYcg	hGiGjGjGj	k̂T	_JOURV[UJR̀Y	_JWWTR[LVM	fTOTRVM	lLVILMLUN	SJML[N	QOKTR	ÛLY	aT[ULJO	mcbcncn	ŶVMM	OJU	[JOUVLO	VO	To[MQYLJO	JR	RTYURL[ULJO	JZ	[JpTRVXT	ZJR	ÛT	ZJMMJqLOXrGs _MVLWY	IN	JOT	LOYQRTK	VXVLOYU	VOJÛTR	LOYQRTKt	LZ	ÛT	To[MQYLJO	JR	RTYURL[ULJO	LY	IVYTK	YJMTMN	JO	ÛT	ZV[U	ÛVU	ÛT	[MVLWVOU	LY	VO	LOYQRTKt	VOK	ÛTRT	qJQMK	JÛTRqLYT	IT	[JpTRVXT	ZJR	ÛT	[MVLWcGj _MVLWY	ZJR	SRJSTRUN	KVWVXT	UJ	ÛT	_JOURV[UJR̀Y	uJRv	VRLYLOX	JQU	JZ	ÛT	SRJKQ[UYw[JWSMTUTK	JSTRVULJOY	V̂xVRK	q̂TRT	ÛT	KVWVXTK	uJRv	JR	ÛT	uJRv	JQU	JZ	q̂L[̂	ÛT	KVWVXT	VRLYTY	qVY	STRZJRWTK	IN	V	aQI[JOURV[UJRcGi _MVLWY	ZJR	IJKLMN	LOPQRN	JÛTR	ÛVO	UJ	TWSMJNTTY	JZ	ÛT	LOYQRTKcGH _MVLWY	ZJR	LOKTWOLUN	QOKTR	aT[ULJO	bcde	JZ	ÛT	fTOTRVM	_JOKLULJOY	VRLYLOX	JQU	JZ	LOPQRN	UJ	TWSMJNTTY	JZ	ÛT	LOYQRTKcG] _MVLWY	JR	MJYY	To[MQKTK	QOKTR	V	SRLJR	qJRv	TOKJRYTWTOU	JR	JÛTR	YLWLMVR	To[MQYLJOVRN	MVOXQVXTcGy _MVLWY	JR	MJYY	KQT	UJ	ŜNYL[VM	KVWVXT	QOKTR	V	SRLJR	LOPQRN	TOKJRYTWTOU	JR	YLWLMVR	To[MQYLJOVRN	MVOXQVXTcGz _MVLWY	RTMVUTK	UJ	RTYLKTOULVMt	WQMULwZVWLMNt	JR	JÛTR	̂VILUVULJOVM	SRJPT[UYt	LZ	ÛT	uJRv	LY	UJ	IT	STRZJRWTK	JO	YQ[̂	V	SRJPT[UcG{ _MVLWY	RTMVUTK	UJ	RJJZLOXt	LZ	ÛT	uJRv	LOpJMpTY	RJJZLOXcG| _MVLWY	RTMVUTK	UJ	ToUTRLJR	LOYQMVULJO	ZLOLŶ	YNYUTWY	}~��a�t	YNOÛTUL[	YUQ[[J	JR	YLWLMVR	ToUTRLJR	[JVULOXY	JR	YQRZV[TYt	LZ	ÛT	uJRv	LOpJMpTY	YQ[̂	[JVULOXY	JR	YQRZV[TYcGs� _MVLWY	RTMVUTK	UJ	TVRÛ	YQIYLKTO[T	JR	WJpTWTOUt	q̂TRT	ÛT	uJRv	LOpJMpTY	YQ[̂	̂VxVRKYcGss _MVLWY	RTMVUTK	UJ	ToSMJYLJOt	[JMMVSYT	VOK	QOKTRXRJQOK	̂VxVRKYt	q̂TRT	ÛT	uJRv	LOpJMpTY	YQ[̂	̂VxVRKYcg	hGiGjGi	mQUJWJILMT	lLVILMLUN	[JpTRLOX	pT̂L[MTY	JqOTKt	VOK	OJOwJqOTK	pT̂L[MTY	QYTKt	IN	ÛT	_JOURV[UJRt	qLÛ	SJML[N	MLWLUY	JZ	OJU	MTYY	ÛVO				}�				�	STR	V[[LKTOUt	ZJR	IJKLMN	LOPQRNt	KTVÛ	JZ	VON	STRYJOt	VOK	SRJSTRUN	KVWVXT	VRLYLOX	JQU	JZ	ÛT	JqOTRŶLSt	WVLOUTOVO[T	VOK	QYT	JZ	ÛJYT	WJUJR	pT̂L[MTY	VMJOX	qLÛ	VON	JÛTR	YUVUQUJRLMN	RT�QLRTK	VQUJWJILMT	[JpTRVXTcg	hGiGjGH	k̂T	_JOURV[UJR	WVN	V[̂LTpT	ÛT	RT�QLRTK	MLWLUY	VOK	[JpTRVXT	ZJR	_JWWTR[LVM	fTOTRVM	lLVILMLUN	VOK	mQUJWJILMT	lLVILMLUN	ÛRJQX̂	V	[JWILOVULJO	JZ	SRLWVRN	VOK	To[TYY	JR	QWIRTMMV	MLVILMLUN	LOYQRVO[Tt	SRJpLKTK	YQ[̂	SRLWVRN	VOK	To[TYY	JR	QWIRTMMV	LOYQRVO[T	SJML[LTY	RTYQMU	LO	ÛT	YVWT	JR	XRTVUTR	[JpTRVXT	VY	ÛT	[JpTRVXTY	RT�QLRTK	QOKTR	aT[ULJO	mcbcncn	VOK	mcbcncbt	VOK	LO	OJ	TpTOU	ŶVMM	VON	To[TYY	JR	QWIRTMMV	MLVILMLUN	LOYQRVO[T	SRJpLKT	OVRRJqTR	[JpTRVXT	ÛVO	ÛT	SRLWVRN	SJML[Nc	k̂T	To[TYY	SJML[N	ŶVMM	OJU	RT�QLRT	ÛT	TôVQYULJO	JZ	ÛT	QOKTRMNLOX	MLWLUY	JOMN	ÛRJQX̂	ÛT	V[UQVM	SVNWTOU	IN	ÛT	QOKTRMNLOX	LOYQRTRYcg	hGiGjG]	uJRvTRỲ	_JWSTOYVULJO	VU	YUVUQUJRN	MLWLUYcg	hGiGjGy	~WSMJNTRỲ	lLVILMLUN	qLÛ	SJML[N	MLWLUY	OJU	MTYY	ÛVO				}�				�	TV[̂	V[[LKTOUt				}�				�	TV[̂	TWSMJNTTt	VOK				}�				�	SJML[N	MLWLUcg	hGiGjGz	�JOTY	m[Ut	VOK	ÛT	lJOXŶJRT	�	�VRIJR	uJRvTRỲ	_JWSTOYVULJO	m[Ut	VY	RT�QLRTKt	LZ	ÛT	uJRv	LOpJMpTY	V̂xVRKY	VRLYLOX	ZRJW	qJRv	JO	JR	OTVR	OVpLXVIMT	qVUTRqVNYt	LO[MQKLOX	pTYYTMY	VOK	KJ[vY	g	hGiGjG{	�Z	ÛT	_JOURV[UJR	LY	RT�QLRTK	UJ	ZQROLŶ	SRJZTYYLJOVM	YTRpL[TY	VY	SVRU	JZ	ÛT	uJRvt	ÛT	_JOURV[UJR	ŶVMM	SRJ[QRT	�RJZTYYLJOVM	lLVILMLUN	LOYQRVO[T	[JpTRLOX	STRZJRWVO[T	JZ	ÛT	SRJZTYYLJOVM	YTRpL[TYt	qLÛ	SJML[N	MLWLUY	JZ	OJU	MTYY	ÛVO				}�				�	STR	[MVLW	VOK				}�				�	LO	ÛT	VXXRTXVUTcg	hGiGjG|	�Z	ÛT	uJRv	LOpJMpTY	ÛT	URVOYSJRUt	KLYYTWLOVULJOt	QYTt	JR	RTMTVYT	JZ	SJMMQUVOUYt	ÛT	_JOURV[UJR	ŶVMM	SRJ[QRT	�JMMQULJO	lLVILMLUN	LOYQRVO[Tt	qLÛ	SJML[N	MLWLUY	JZ	OJU	MTYY	ÛVO				}�				�	STR	[MVLW	VOK				}�				�	LO	ÛT	VXXRTXVUTcg	hGiGjGs�	_JpTRVXT	QOKTR	aT[ULJOY	mcbcnce	VOK	mcbcnc�	WVN	IT	SRJ[QRTK	ÛRJQX̂	V	_JWILOTK	�RJZTYYLJOVM	lLVILMLUN	VOK	�JMMQULJO	lLVILMLUN	LOYQRVO[T	SJML[Nt	qLÛ	[JWILOTK	SJML[N	MLWLUY	JZ	OJU	MTYY	ÛVO				}�				�	STR	[MVLW	VOK				}�				�	LO	ÛT	VXXRTXVUTcg	hGiGjGss	�OYQRVO[T	ZJR	WVRLULWT	MLVILMLUN	RLYvY	VYYJ[LVUTK	qLÛ	ÛT	JSTRVULJO	JZ	V	pTYYTMt	LZ	ÛT	uJRv	RT�QLRTY	YQ[̂	V[ULpLULTYt	qLÛ	SJML[N	MLWLUY	JZ	OJU	MTYY	ÛVO				}�				�	STR	[MVLW	VOK				}�				�	LO	ÛT	VXXRTXVUTc
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G	HIJIKILK	MNOPQRNST	UVQ	WXT	POT	VQ	VYTQRWZVN	VU	[RNNT\	VQ	PN[RNNT\	RZQSQRUW]	ZU	WXT	̂VQ_	QT̀PZQTO	OPSX	RSWZaZWZTO]	bZWX	YVcZSd	cZ[ZWO	VU	NVW	cTOO	WXRN				ef				g	YTQ	ScRZ[	RN\				ef				g	ZN	WXT	RhhQThRWTiG	HIJIJ	jklmnopmknqr	smtun	vlrwnolpu	jkxunoyuG	HIJIJIL	MNOPQRNST	OTcTSWT\	RN\	\TOSQZzT\	ZN	WXZO	{TSWZVN	|i}i}	OXRcc	zT	YPQSXROT\	UQV[	RN	ZNOPQRNST	SV[YRNd	VQ	ZNOPQRNST	SV[YRNZTO	cRbUPccd	RPWXVQZ~T\	WV	ZOOPT	ZNOPQRNST	ZN	WXT	�PQZO\ZSWZVN	bXTQT	WXT	�QV�TSW	ZO	cVSRWT\i	�XT	�VNWQRSWVQ	OXRcc	[RZNWRZN	WXT	QT̀PZQT\	ZNOPQRNST	PNWZc	WXT	T�YZQRWZVN	VU	WXT	YTQZV\	UVQ	SVQQTSWZVN	VU	̂VQ_	RO	OTW	UVQWX	ZN	{TSWZVN	��i�i�	VU	WXT	�TNTQRc	�VN\ZWZVNO]	PNcTOO	R	\ZUUTQTNW	\PQRWZVN	ZO	OWRWT\	zTcVb����	���	����������	��	��������	��	��������	���	��	���	�����	��	���������	��������	�����	���	�	��������	�����	����	���	����������	��	���	������	���	����������	��	 ��¡¢	�����	���	��������£¤		G	HIJIJIK	�XT	�VNWQRSWVQ	OXRcc	YPQSXROT	RN\	[RZNWRZN	WXT	UVccVbZNh	WdYTO	RN\	cZ[ZWO	VU	ZNOPQRNST	ZN	RSSVQ\RNST	bZWX	{TSWZVN	|i}i}i�i�¥�����	���	�����	��	���������	���	����������	��	��������	��	��������	���	��������	��	������¦	��	§	��	���	������¤	����	��	���	�������������¤	��	��������	���������£	 ����	������	������	���	���̈����¢	�������	���	������	�����	��	���	�����������	����	�����£¤©				ª G	HIJIJIKIL	MU	WXTQT	ZO	VNcd	VNT	�VNWQRSWVQ	YTQUVQ[ZNh	WXT	̂VQ_	VN	WXT	�QV�TSW]	YQVYTQWd	ZNOPQRNST	VU	WXT	OR[T	WdYT	RN\	OSVYT	ORWZOUdZNh	WXT	QT̀PZQT[TNWO	Z\TNWZUZT\	ZN	{TSWZVN	|i�i}]	bXZSX]	ZU	OTcTSWT\	ZN	WXZO	OTSWZVN	|i}i}i�i�]	QTcZTaTO	WXT	«bNTQ	VU	WXT	QTOYVNOZzZcZWd	WV	YPQSXROT	RN\	[RZNWRZN	OPSX	ZNOPQRNST	T�STYW	ZNOPQRNST	QT̀PZQT\	zd	{TSWZVN	|i�i}i�i}	RN\	{TSWZVN	|i�i}i}i	�XT	�VNWQRSWVQ	OXRcc	SV[Ycd	bZWX	Rcc	VzcZhRWZVNO	VU	WXT	«bNTQ	PN\TQ	{TSWZVN	|i�i}	T�STYW	WV	WXT	T�WTNW	YQVaZ\T\	zTcVbi	�XT	�VNWQRSWVQ	OXRcc	\ZOScVOT	WV	WXT	«bNTQ	WXT	R[VPNW	VU	RNd	\T\PSWZzcT]	RN\	WXT	«bNTQ	OXRcc	zT	QTOYVNOZzcT	UVQ	cVOOTO	bZWXZN	WXT	\T\PSWZzcTi	¬YVN	QT̀PTOW]	WXT	�VNWQRSWVQ	OXRcc	YQVaZ\T	WXT	«bNTQ	bZWX	R	SVYd	VU	WXT	YQVYTQWd	ZNOPQRNST	YVcZSd	VQ	YVcZSZTO	QT̀PZQT\i	�XT	«bNTQ	OXRcc	R\�POW	RN\	OTWWcT	WXT	cVOO	bZWX	WXT	ZNOPQTQ	RN\	zT	WXT	WQPOWTT	VU	WXT	YQVSTT\O	VU	WXT	YQVYTQWd	ZNOPQRNST	ZN	RSSVQ\RNST	bZWX	|QWZScT	��	VU	WXT	�TNTQRc	�VN\ZWZVNO	PNcTOO	VWXTQbZOT	OTW	UVQWX	zTcVb�� ����	���	�����������	����¦�����	��	���̈���	��������	���������	�������	����	���	®�����	����¦������	��	���������	�����	¥������	̄£°£±¢	��������	����	�����������	��	���	�����	�����£	̄�����������¢	��	�	�����	�����	����	���	®����	����	��	�����������	���	��²�����¦	���	�������¦	�	����	����	���	�������	���	�����¦	��	���	�������	��	���	��������	��	��������	���������	��	����������	����	̄������	³³	��	���	́������	����������¢	��������	���	�����������	�����	�����£¤		©				ª G	HIJIJIKIK	µo¶·nko̧	¹nkmupm¶xu	º¶o»¶·¶m¼	vlrwnolpu]	bZWX	YVcZSd	cZ[ZWO	VU	NVW	cTOO	WXRN				ef				g	YTQ	ScRZ[	RN\				ef				g	ZN	WXT	RhhQThRWT]	UVQ	̂VQ_	bZWXZN	UZUWd	e½¾g	UTTW	VU	QRZcQVR\	YQVYTQWdi©				ª G	HIJIJIKIJ	Hr»urmkr	H»omu¿ulm	º¶o»¶·¶m¼	vlrwnolpu]	bZWX	YVcZSd	cZ[ZWO	VU	NVW	cTOO	WXRN				ef				g	YTQ	ScRZ[	RN\				ef				g	ZN	WXT	RhhQThRWT]	UVQ	cZRzZcZWd	RQZOZNh	UQV[	WXT	TNSRYOPcRWZVN]	QT[VaRc]	XRN\cZNh]	OWVQRhT]	WQRNOYVQWRWZVN]	RN\	\ZOYVORc	VU	ROzTOWVOÀSVNWRZNZNh	[RWTQZRcOi©				ª G	HIJIJIKIÁ	MNOPQRNST	UVQ	YXdOZSRc	\R[RhT	WV	YQVYTQWd	bXZcT	ZW	ZO	ZN	OWVQRhT	RN\	ZN	WQRNOZW	WV	WXT	SVNOWQPSWZVN	OZWT	VN	RN	ÂRccÀQZO_OÂ	SV[YcTWT\	aRcPT	UVQ[i©				ª G	HIJIJIKIÃ	�QVYTQWd	ZNOPQRNST	VN	RN	ÂRccÀQZO_OÂ	SV[YcTWT\	aRcPT	UVQ[]	SVaTQZNh	YQVYTQWd	VbNT\	zd	WXT	�VNWQRSWVQ	RN\	POT\	VN	WXT	�QV�TSW]	ZNScP\ZNh	OSRUUVc\ZNh	RN\	VWXTQ	T̀PZY[TNWi©					ª G	HIJIJIKIÄ	smtun	vlrwnolpu�Å���	�����	���	�����	���������	��̈���¦�	��	��	���̈����	��	���	����������	���	���	����������	������£¤jkxunoyu º¶¿¶mr				 		
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G	HIJIK	LMNOPNQRSTM	UPSV	RSV	LRWQMSX	UPSVYZ[	\]̂_̀ab_]̀	cZadd	è]fgh[	cì[_j	k]̂hcl	m̀]n	a	b]neâj	]̀	b]neâg[c	daomiddj	ai_Z]̀gp[h	_]	gcci[	cì[_j	k]̂hc	ĝ	_Z[	qìgchgb_g]̂	oZ[̀[	_Z[	r̀]q[b_	gc	d]ba_[hl	ac	m]dd]ocstuvwxyz{	|{vw	}~�	vw~}�	���	�z	��~�����W�M LMSR�	��Q	���I���rajn[̂_	�]̂h 		r[̀m]̀nâb[	�]̂hrajn[̂_	âh	r[̀m]̀nâb[	�]̂hc	cZadd	k[	���	�]bin[̂_	�����l	rajn[̂_	�]̂h	âh	r[̀m]̀nâb[	�]̂hl	]̀	b]̂_aĝ	è]fgcg]̂c	gh[̂_gbad	_]	���	�]bin[̂_	�����l	bì̀[̂_	ac	]m	_Z[	ha_[	]m	_Zgc	��̀[[n[̂_�H������	HIK			�L���H�	��� �	H¡¢	�£¡¢���£¡�¤e[bgad	_[̀nc	âh	b]̂hg_g]̂c	_Za_	n]hgmj	_Zgc	�̂cìâb[	âh	�]̂hc	¥¦Zgkg_l	gm	âjl	à[	ac	m]dd]ocs		
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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

Dobbs Ferry Union Free SD
 
Thomas Farlow, Project Manager
Tetra Tech Archs & Engs
10 Brown Road
Ithaca    NY 14850

Schedule Year 2024 through 2025
Date Requested 11/29/2023
PRC# 2023013932

Location 505 Broadway
Project ID# 234903-23001
Project Type Reconstruction to Springhurst ES and Dobbs Ferry Middle/High 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

Dobbs Ferry Union Free SD
 
Thomas Farlow, Project Manager
Tetra Tech Archs & Engs
10 Brown Road
Ithaca    NY 14850

Schedule Year 2024 through 2025
Date Requested 11/29/2023
PRC# 2023013932

Location 505 Broadway
Project ID# 234903-23001
Project Type Reconstruction to Springhurst ES and Dobbs Ferry Middle/High 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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Westchester County General Construction

Boilermaker 11/01/2024

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 11/01/2024

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

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

Dockbuilder $ 60.59
+ 10.00*

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 45.79

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE.

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

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

REGISTERED APPRENTICES
Wages per hour
(1)year terms:

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

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

Supplemental benefits per hour:

All Terms: $ 32.34
8-1556 Db

Carpenter 11/01/2024

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

WAGES
Per hour: 07/01/2024

Carpet/Resilient
Floor Coverer $ 55.05

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

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

SUPPLEMENTAL BENEFITS
Per hour:

$ 39.45

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

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

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

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

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

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

Supplemental benefits per hour:

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

8-2287

Carpenter 11/01/2024

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

WAGES
Per Hour: 07/01/2024

Marine Construction:

Marine Diver $ 75.46
+ 10.00*

Marine Tender $ 55.00
+ 10.00*

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

SUPPLEMENTAL BENEFITS
Per Hour:

Journeyworker $ 45.65

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

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

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

1st year $ 26.98
+ 5.50*

2nd year 32.58
+ 5.50*

3rd year 40.96
+ 5.50*

4th year 49.35
+ 5.50*

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

Supplemental Benefits
Per Hour:

All terms $ 32.20
8-1456MC

Carpenter 11/01/2024

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

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

+ 13.12*

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

SUPPLEMENTAL BENEFITS
Per hour:

Millwright $ 45.41

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

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

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

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

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

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

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

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

8-740.1

Carpenter 11/01/2024

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

WAGES
Per Hour:

07/01/2024

Timberman $ 55.59
+ 10.26*

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

SUPPLEMENTAL BENEFITS
Per Hour:

07/01/2024

$ 44.96

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

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

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

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

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

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

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

Supplemental benefits per hour:
All terms $ 31.95

8-1556 Tm

Carpenter 11/01/2024

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

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

WAGES
Per hour: 07/01/2024

Core Drilling:
Driller $ 46.25

+ 3.25*

Driller Helper $ 36.28
+ 3.25*

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

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

SUPPLEMENTAL BENEFITS

Per hour:

Driller and Helper $ 30.24

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

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

8-1536-CoreDriller

Carpenter - Building / Heavy&Highway 11/01/2024

JOB DESCRIPTION  Carpenter - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Putnam, Rockland, Westchester

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

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

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 31.60

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

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

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

REGISTERED APPRENTICES
1 year terms at the following wage rates:

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

*For all hours paid straight or premium

SUPPLEMENTAL BENEFITS per hour:

All terms $ 16.25
11-279.1B/HH

Electrician 11/01/2024

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

WAGES
Per hour: 07/01/2024

Service Technician $ 37.40

Service and Maintenance on Alarm and Security Systems.

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

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker:  $ 21.85

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

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

9-3H

Electrician 11/01/2024

JOB DESCRIPTION  Electrician DISTRICT  8
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ENTIRE COUNTIES
Westchester

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

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker $ 59.39 $61.09

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

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

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

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

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

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

8-3/W

Electrician 11/01/2024

JOB DESCRIPTION  Electrician DISTRICT  8
ENTIRE COUNTIES
Westchester

WAGES
Per hour

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

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

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

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

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

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

8-3m

Elevator Constructor 11/01/2024

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

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

WAGES
Per hour:

07/01/2024 03/17/2025

Elevator Constructor $ 80.35 $ 83.37

Modernization &
Service/Repair 63.16 65.54

SUPPLEMENTAL BENEFITS
Per Hour:

Elevator Constructor $ 46.367 $ 47.654

Modernization & 45.217 46.470
Service/Repairs

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

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

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

REGISTERED APPRENTICES
WAGES PER HOUR:

6 MONTH TERMS:

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

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

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

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

Modernization &
Service/Repair
1st Term $ 0.00 $ 0.00
2nd & 3rd Term 36.15 36.90
4th & 5th Term 37.19 37.99
6th & 7th Term 38.80 39.70
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8th & 9th Term 40.41 41.40
4-1

Elevator Constructor 11/01/2024

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

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

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

Mechanic $ 70.15 $ 73.07

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

SUPPLEMENTAL BENEFITS
Per hour

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

$ 37.885* $ 38.435*

(*)Plus 6% of regular hourly if less than 5 years of service. Plus 8% of regular hourly rate if more than 5 years of service.

OVERTIME PAY
See (D, O) on OVERTIME PAGE

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

REGISTERED APPRENTICES
Wages per hour:
0-6 mo* 6-12 mo 2nd yr 3rd yr 4th yr
50 % 55 % 65 % 70 % 80 %

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

Supplemental Benefits per hour worked:

Same as Journeyperson/Helper
1-138

Glazier 11/01/2024

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

WAGES
Per hour:

07/01/2024 05/01/2025
Additional

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

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

SUPPLEMENTAL BENEFITS
Per hour: 7/01/2024

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

Repair & Maintenance 24.62

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

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

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

7/01/2024

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

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

8-1087 (DC9 NYC)

Insulator - Heat & Frost 11/01/2024

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

WAGES
Per Hour: 07/01/2024

Insulators
Heat & Frost $ 71.01

SUPPLEMENTAL BENEFITS
Per Hour:

Insulators $ 36.76
Heat & Frost

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

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

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

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

$ 16.56 $ 20.23 $ 23.91 $ 27.06
4-12

Insulator - Heat & Frost 11/01/2024

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

WAGES
Per hour: 07/01/2024

Insulator $ 60.85

Discomfort & 63.92
Additional Training**

Fire Stop Work* 32.97

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 38.25

Discomfort &
Additional Training 40.32
Fire Stop Work:
    Journeyworker 19.48

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

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

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

REGISTERED APPRENTICES
(1) year terms:

Insulator Apprentices:
1st 2nd 3rd 4th

$ 32.97 $ 38.54 $ 44.12 $ 49.70

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

$ 34.51 $ 40.38 $ 46.27 $ 52.16

Supplemental Benefits paid per hour:

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

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

8-91

Ironworker 11/01/2024

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

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

Additional
Stone Derrickmen Rigger $ 75.40  $ 1.64*

Stone Handset
Derrickman 72.55  1.11*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour:

Stone Derrickmen Rigger $ 45.52

Stone Handset  44.76
Derrickman

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

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

REGISTERED APPRENTICES
Wage per hour:

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

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

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

Stone Handset:

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

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

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

9-197D/R

Ironworker 11/01/2024

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

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

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

(*)To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker: $ 66.29

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

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

REGISTERED APPRENTICES
1 year terms

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

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

4-580-Or

Ironworker 11/01/2024

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

WAGES
PER HOUR:

07/01/2024 01/01/2025

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

(*)To be allocated at a later date.

SUPPLEMENTAL BENEFITS
PER HOUR PAID:

Journeyman $ 89.85

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

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

REGISTERED APPRENTICES
WAGES PER HOUR:

6 month terms at the following rate:

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

Supplemental Benefits
PER HOUR PAID: 62.47

4-40/361-Str

Ironworker 11/01/2024
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JOB DESCRIPTION  Ironworker DISTRICT  4
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

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

WAGES
Per hour: 07/01/2024

Reinforcing &
Metal Lathing $ 56.95

"Base" Wage 55.20
plus $ 1.75

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

SUPPLEMENTAL BENEFITS
Per hour:
Reinforcing & $ 44.63
Metal Lathing

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

Supplemental Benefit Premiums for Overtime Hours worked:

Time & One Half $ 51.13
Double Time 57.63

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

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

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

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

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

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

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

SUPPLEMENTAL BENIFITS
Per Hour:

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

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

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

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

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

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

SUPPLEMENTAL BENIFITS
Per Hour:

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

Laborer - Building 11/01/2024

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

WAGES
Per hour 07/01/2024

Laborer $ 37.95
plus $5.45**

Laborer/Asbestos & Hazardous
Materials Removal $ 39.60*

plus $5.45**

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

** This portion is not subject to overtime premium.

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

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2024

Journeyworker $ 31.95

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

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

REGISTERED APPRENTICES
LABORER ONLY
Hourly terms at the following wage:

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

$ 28.08 $ 31.90 $ 35.72 $ 39.54

Supplemental Benefits per hour:

Apprentices
  All terms $ 23.60

8-235/B

Laborer - Heavy&Highway 11/01/2024

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

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

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

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

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

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

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

Wages:(per hour) 07/01/2024

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

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

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

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

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

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

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

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

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

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

8-60H/H

Laborer - Tunnel 11/01/2024

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 11/01/2024

JOB DESCRIPTION  Lineman Electrician DISTRICT  6
ENTIRE COUNTIES
Westchester

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

Crane Operators: Operation of any type of crane on line projects.
Crawler Backhoe: Operation of tracked excavator/crawler backhoe with 1/2 yard bucket or larger on line projects.
Digging Machine Operator: All other digging equipment and augering on line projects.
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A Groundman/Truck Driver shall:  Build and set concrete forms, handle steel mesh, set footer cages, transport concrete in a wheelbarrow,
hand or machine concrete vibrator, finish concrete footers, mix mortar, grout pole bases, cover and maintain footers while curing in cold
weather, operate jack hammer, operate hand pavement breaker, tamper, concrete and other motorized saws, as a drill helper, operate and
maintain generators, water pumps, chainsaws, sand blasting, operate mulching and seeding machine, air tools, electric tools, gas tools, load
and unload materials, hand shovel and/or broom, prepare and pour mastic and other fillers, assist digger operator equipment/operator in
ground excavation and restoration, landscape work and painting. Only when assisting a lineman technician, a groundman/truck driver may
assist in installing conduit, pipe, cables and equipment.

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

Below rates apply to electrical overhead and underground distribution and maintenance work and overhead and underground transmission
line work, electrical substations, switching structures, continuous pipe-type underground fluid or gas filled transmission conduit and cable
installations, maintenance jobs or projects, railroad catenary installations and maintenance, third rail installations, the bonding of rails and the
installation of fiber optic cable. Includes access matting for line work.

Per hour: 07/01/2024

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

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

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

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

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

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

07/01/2024

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

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

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

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

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

NOTE: All paid holidays falling on Saturday shall be observed on the preceding Friday. All paid holidays falling on Sunday shall be observed
on the following Monday. Supplements for holidays paid at straight time.
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REGISTERED APPRENTICES
WAGES per hour: 1000 hour terms at the following percentage of the applicable Journeyworker's Lineman wage.

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

SUPPLEMENTAL BENEFITS per hour:
07/01/2024

$ 26.90
*plus 7% of
 the hourly
 wage paid

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

Lineman Electrician - Teledata 11/01/2024

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 11/01/2024
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JOB DESCRIPTION  Lineman Electrician - Traffic  Signal,  Lighting DISTRICT  6
ENTIRE COUNTIES
Westchester

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

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

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

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

Per hour: 07/01/2024

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

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

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

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

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

SUPPLEMENTAL BENEFITS
Per hour worked:

07/01/2024

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

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

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

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

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

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

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

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

SUPPLEMENTAL BENEFITS per hour:
07/01/2024

$ 26.90
*plus 7% of
 the hourly
 wage paid

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

Mason - Building 11/01/2024

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

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

Additional
Tile Setters $ 63.91 $ 0.71*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:

$ 27.66*
+ $8.50

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

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

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

REGISTERED APPRENTICES
Wage per hour:

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

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

Supplemental Benefits per hour:

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

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

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

Mason - Building 11/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  11

ENTIRE COUNTIES
Putnam, Rockland, Westchester

PARTIAL COUNTIES
Orange:  Only the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

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

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 38.50

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

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

REGISTERED APPRENTICES
Wages per hour:

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

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

Supplemental Benefits per hour

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

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

Mason - Building 11/01/2024

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

WAGES
Building

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

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

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour:

Mosaic & Terrazzo Mechanic $ 31.36*
+ $9.78

Mosaic & Terrazzo Finisher $ 31.36*
+ $9.77

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

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

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

REGISTERED APPRENTICES
Wages Per hour:

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

1500 3000 3750 4500 5250 6000

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

Supplemental Benefits per hour:

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

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

Mason - Building 11/01/2024

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

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

Additional

Building-Marble Restoration:

Marble, Stone & $ 47.72 $ 0.57*

Terrazzo Polisher

*To be allocated at a later date.

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

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

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

REGISTERED APPRENTICES
WAGES per hour:

900 hour term at the following wage:

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

900 1800 2700

$ 33.40 $ 38.18 $ 42.94 $ 47.72

Supplemental Benefits Per Hour:
29.06 29.87 30.69 31.50

9-7/24-MP

Mason - Building 11/01/2024

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

WAGES
Per Hour:

07/01/2024 01/06/2025
Additional

Marble Cutters & Setters $ 63.92 $ 0.75*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:

Journeyworker $ 40.05

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

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

REGISTERED APPRENTICES
Wage Per Hour:

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

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

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

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

Supplemental Benefits per hour:
07/01/2024

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

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

Mason - Building 11/01/2024

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

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

Additional
Tile Finisher $ 49.08 $ 0.59*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:

$ 24.56*
+ 8.32

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

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

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

9-7/88A-tf

Mason - Building 11/01/2024

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

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

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

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:

Marble, Stone
 Maintenance Finishers: $ 15.74

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

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

REGISTERED APPRENTICES
WAGES per hour:

07/01/2024

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

Supplemental Benefits:
Per hour:

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

9-7/24M-MF

Mason - Building / Heavy&Highway 11/01/2024

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

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

Additional

Marble-Finisher $ 49.99 $ 0.53*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Journeyworker:
Per hour

Marble- Finisher $ 37.39

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

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

9-7/20-MF

Mason - Heavy&Highway 11/01/2024

JOB DESCRIPTION  Mason - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Putnam, Rockland, Westchester

PARTIAL COUNTIES
Orange:  Only the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

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

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

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

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

Page 45

Prevailing Wage Rates for 07/01/2024 - 06/30/2025 Published by the New York State Department of Labor
Last Published on Nov 01 2024 PRC Number 2023013932  Westchester County



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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 38.50

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

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

REGISTERED APPRENTICES
Wages per hour:

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

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

Supplemental Benefits per hour

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

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

Operating Engineer - Building 11/01/2024

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

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

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

Wages:(Per Hour) 07/01/2024

Building Construction:

Party Chief $ 79.99
Instrument Man 60.36
Rodman 40.45

Steel Erection:

Party Chief 83.13
Instrument Man 64.21

Rodman 44.33

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

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2024

Building Construction $ 28.63* +$ 7.65

Steel Erection 29.23* + 7.65

Heavy Construction 30.04* + 7.64

* This portion subject to SAME premium as wages

Non-Worked Holiday Supplemental Benefit:
21.83

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

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

9-15Db

Operating Engineer - Building 11/01/2024

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

PARTIAL COUNTIES
Dutchess:  All the counties of Westchester and Putnam and the southern part of Dutchess County defined by the northern boundary line of
the City of Poughkeepsie, then due east to Route 115, then north along Route 115 to Bedell Road, then east along Bedell Road to Van
Wagner Road, then north along Van Wagner Road to Bower Road, then east along Bower Road to Route 44 and along Route 44 east to
Route 343, then along Route 343 east to the northern boundary of Town of Dover Plains and east along the northern boundary of Town of
Dover Plains to the border line of the State of Connecticut and bordered on the west by the middle of the Hudson River.

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

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

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

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

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

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

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

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

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

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

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

WAGES: (per hour)
07/01/2024

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

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 32.32

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

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

8-137B

Operating Engineer - Heavy&Highway 11/01/2024

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

PARTIAL COUNTIES
Dutchess:  All the counties of Westchester and Putnam and the southern part of Dutchess County defined by the northern boundary line of
the City of Poughkeepsie, then due east to Route 115, then north along Route 115 to Bedell Road, then east along Bedell Road to Van
Wagner Road, then north along Van Wagner Road to Bower Road, then east along Bower Road to Route 44 and along Route 44 east to
Route 343, then along Route 343 east to the northern boundary of Town of Dover Plains and east along the northern boundary of Town of
Dover Plains to the border line of the State of Connecticut and bordered on the west by the middle of the Hudson River.

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

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

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

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

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

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

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

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

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

WAGES: Per hour: 07/01/2024

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker: $ 34.85 up

to 40 Hours

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

*This amount is subject to premium

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

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

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

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

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

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

26.85
8-137HH

Operating Engineer - Heavy&Highway 11/01/2024

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

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

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

Per Hour: 07/01/2024

Party Chief $ 84.94
Instrument Man 63.15
Rodman 53.43

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2024

All Categories
Straight Time: $ 30.04* + $7.64

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

Double Time $ 60.08* + $7.64

Non-Worked Holiday Supplemental Benefits:
$ 21.83

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

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

9-15Dh
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Operating Engineer - Heavy&Highway - Tunnel 11/01/2024

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

PARTIAL COUNTIES
Dutchess:  All the counties of Westchester and Putnam and the southern part of Dutchess County defined by the northern boundary line of
the City of Poughkeepsie, then due east to Route 115, then north along Route 115 to Bedell Road, then east along Bedell Road to Van
Wagner Road, then north along Van Wagner Road to Bower Road, then east along Bower Road to Route 44 and along Route 44 east to
Route 343, then along Route 343 east to the northern boundary of Town of Dover Plains and east along the northern boundary of Town of
Dover Plains to the border line of the State of Connecticut and bordered on the west by the middle of the Hudson River.

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

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

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

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

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

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

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

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

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

WAGES: (per hour)
07/01/2024

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

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

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker:

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

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

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

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

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

Supplemental Benefits per hour:

All terms $ 26.85
8-137Tun

Operating Engineer - Marine Dredging 11/01/2024

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

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

Per Hour: 07/01/2024

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

CLASS A2 40.33
Crane Operator (360 swing)

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

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

CLASS B2 36.84
Certified Welder

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

CLASS C2 34.68
Boat Operator

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

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

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

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

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

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

4-25a-MarDredge

Operating Engineer - Survey Crew - Consulting Engineer 11/01/2024

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

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

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

Per hour: 07/01/2024
Survey Classifications

Party Chief $ 49.39
Instrument Man 40.96
Rodman 35.63

SUPPLEMENTAL BENEFITS
Per Hour:

All Crew Members: $ 23.75

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

HOLIDAY
Paid: See (5, 6, 7, 11, 16) on HOLIDAY PAGE
Overtime: See (5, 6, 7, 11, 16) on HOLIDAY PAGE
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9-15dconsult

Painter 11/01/2024

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

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

Additional

Brush 52.86* $ 2.62**

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

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

*Subtract $ 0.10 to calculate premium rate.

** To be allocated at a later date.

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

SUPPLEMENTAL BENEFITS
Per hour:

Paperhanger $ 36.73
All others 34.31
Premium 38.28**

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

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

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

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

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

*Subtract $ 0.10 to calculate premium rate.

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

8-NYDC9-B/S

Painter 11/01/2024

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

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

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

*Subtract $ 0.10 to calculate premium rate.

** To be allocated a later date.

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

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 34.31

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

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

REGISTERED APPRENTICES
Wages - Per Hour:

1500 hour terms at the following wage rate:

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

*Subtract $ 0.10 to calculate premium rate.

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

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

8-NYDCT9-DWT

Painter - Bridge & Structural Steel 11/01/2024

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

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

$ 56.00
+ 10.35*

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

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

NOTE: Generally, for Bridge Painting Contracts, ALL WORKERS on and off the bridge (including Flagmen) are to be paid Painter's Rate; the
contract must be ONLY for Bridge Painting.

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

SUPPLEMENTAL BENEFITS
Per Hour:
Journeyworker:

$ 12.43
+ 31.55*

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

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

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

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

1st year $ 22.40
+ 4.14

2nd year $ 33.60
+ 6.21

3rd year $ 44.80
+ 8.28

Supplemental Benefits - Per hour:

1st year $ 1.16
+ 12.62

2nd year $  7.46
+ 18.93

3rd year $  9.94
+ 25.24

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

Painter - Line Striping 11/01/2024

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

WAGES
Per hour:

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

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

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

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

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

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

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

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

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

Supplemental Benefits per hour:

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

Painter - Metal Polisher 11/01/2024

JOB DESCRIPTION  Painter - Metal Polisher DISTRICT  8
ENTIRE COUNTIES
Albany, Allegany, Bronx, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware,
Dutchess, Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Kings, Lewis, Livingston, Madison, Monroe,
Montgomery, Nassau, New York, Niagara, Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Queens, Rensselaer,
Richmond, Rockland, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Suffolk, Sullivan, Tioga, Tompkins,
Ulster, Warren, Washington, Wayne, Westchester, Wyoming, Yates

WAGES
07/01/2024

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

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

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2024

Journeyworker:
All classification $ 12.79

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

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

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

07/01/2024

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

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

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

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

Supplemental benefits:
Per hour:

1st year $ 8.69
2nd year   8.69
3rd year   8.69

8-8A/28A-MP

Plumber 11/01/2024

JOB DESCRIPTION  Plumber DISTRICT  8
ENTIRE COUNTIES
Putnam, Westchester

WAGES
Per hour:

07/01/2024
Plumber and
Steamfitter $ 63.76

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 43.61

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

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

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

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

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

8-21.1-ST
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Plumber - HVAC / Service 11/01/2024

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 11/01/2024

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 11/01/2024

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 11/01/2024

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

WAGES
07/01/2024

SheetMetal Worker $ 49.51
+ 3.71*

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

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

SUPPLEMENTAL BENEFITS
Journeyworker  $ 46.20

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

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

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

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

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

Supplemental Benefits per hour:

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

8-38

Sheetmetal Worker 11/01/2024

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

WAGES
Per Hour:

07/01/2024 08/01/2024

Sign Erector $ 58.00 $ 60.00

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

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

Sign Erector $ 57.12 $ 58.31

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

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

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

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

SUPPLEMENTAL BENEFITS
Per Hour:

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

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

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

4-137-SE

Sprinkler Fitter 11/01/2024

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

WAGES
Per hour 07/01/2024

Sprinkler $ 53.34
Fitter

SUPPLEMENTAL BENEFITS
Per hour

Journeyworker $ 30.77

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note:  When a holiday falls on Sunday, the following Monday shall be considered a holiday and all work performed on either day shall be at
the double time rate. When a holiday falls on Saturday, the preceding Friday shall be considered a holiday and all work performed on either
day shall be at the double time rate.

REGISTERED APPRENTICES
Wages per hour

One Half Year terms at the following wage.

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
$ 25.89 $ 28.77 $ 31.39 $ 34.27 $ 37.14 $ 40.02 $ 42.90 $ 45.77 $ 48.65 $ 51.53

Supplemental Benefits per hour

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

1-669.2

Teamster - Building / Heavy&Highway 11/01/2024

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

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

WAGES:(per hour)
07/01/2024

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

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker

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

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

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

8-456

Welder 11/01/2024

JOB DESCRIPTION  Welder DISTRICT  1
ENTIRE COUNTIES
Albany, Allegany, Bronx, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware,
Dutchess, Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Kings, Lewis, Livingston, Madison, Monroe,
Montgomery, Nassau, New York, Niagara, Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Queens, Rensselaer,
Richmond, Rockland, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Suffolk, Sullivan, Tioga, Tompkins,
Ulster, Warren, Washington, Wayne, Westchester, Wyoming, Yates

WAGES
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Per hour 07/01/2024

Welder: To be paid the same rate of the mechanic performing the work.*

*EXCEPTION: If a specific welder certification is required, then the 'Certified Welder' rate in that trade tag will be paid.

OVERTIME PAY
HOLIDAY

1-As Per Trade
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Overtime Codes
 
Following is an explanation of the code(s) listed in the OVERTIME section of each classification contained in the attached schedule.
Additional requirements may also be listed in the HOLIDAY section. 
 
NOTE: Supplemental Benefits are 'Per hour worked' (for each hour worked) unless otherwise noted
 
 

( AA ) Time and one half of the hourly rate after 7 and one half hours per day

( A  ) Time and one half of the hourly rate after 7 hours per day

( B  ) Time and one half of the hourly rate after 8 hours per day

( B1 ) Time and one half of the hourly rate for the 9th & 10th hours week days and the 1st 8 hours on Saturday.
Double the hourly rate for all additional hours

( B2 ) Time and one half of the hourly rate after 40 hours per week

( C  ) Double the hourly rate after 7 hours per day

( C1 ) Double the hourly rate after 7 and one half hours per day

( D  ) Double the hourly rate after 8 hours per day

( D1 ) Double the hourly rate after 9 hours per day

( E  ) Time and one half of the hourly rate on Saturday

( E1 ) Time and one half 1st 4 hours on Saturday;  Double the hourly rate all additional Saturday hours

( E2 ) Saturday may be used as a make-up day at straight time when a day is lost during that week due to inclement
weather

( E3 ) Between November 1st and March 3rd Saturday may be used as a make-up day at straight time when a day is
lost during that week due to inclement weather, provided a given employee has worked between 16 and 32
hours that week

( E4 ) Saturday and Sunday may be used as a make-up day at straight time when a day is lost during that week due
to inclement weather

( E5 ) Double time after 8 hours on Saturdays

( F  ) Time and one half of the hourly rate on Saturday and Sunday

( G  ) Time and one half of the hourly rate on Saturday and Holidays

( H  ) Time and one half of the hourly rate on Saturday, Sunday, and Holidays

( I  ) Time and one half of the hourly rate on Sunday

( J  ) Time and one half of the hourly rate on Sunday and Holidays

( K  ) Time and one half of the hourly rate on Holidays

( L  ) Double the hourly rate on Saturday

( M  ) Double the hourly rate on Saturday and Sunday

( N  ) Double the hourly rate on Saturday and Holidays

( O  ) Double the hourly rate on Saturday, Sunday, and Holidays

( P  ) Double the hourly rate on Sunday

( Q  ) Double the hourly rate on Sunday and Holidays

( R  ) Double the hourly rate on Holidays

( S  ) Two and one half times the hourly rate for Holidays
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( S1 ) Two and one half times the hourly rate the first 8 hours on Sunday or Holidays  One and one half times the
hourly rate all additional hours.

( T  ) Triple the hourly rate for Holidays

( U  ) Four times the hourly rate for Holidays

( V  ) Including benefits at SAME PREMIUM as shown for overtime

( W  ) Time and one half for benefits on all overtime hours.

( X  ) Benefits payable on Paid Holiday at straight time. If worked, additional benefit amount will be required for
worked hours. (Refer to other codes listed.)
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Holiday Codes
 
PAID Holidays:
 
Paid Holidays are days for which an eligible employee receives a regular day's pay, but is not required to perform work. If an employee
works on a day listed as a paid holiday, this remuneration is in addition to payment of the required prevailing rate for the work actually
performed.
 
OVERTIME Holiday Pay:
 
Overtime holiday pay is the premium pay that is required for work performed on specified holidays.  It is only required where the employee
actually performs work on such holidays.  The applicable holidays are listed under HOLIDAYS: OVERTIME. The required rate of pay for
these covered holidays can be found in the OVERTIME PAY section listings for each classification.
 
Following is an explanation of the code(s) listed in the HOLIDAY section of each classification contained in the attached schedule. The
Holidays as listed below are to be paid at the wage rates at which the employee is normally classified.
 
 

( 1 ) None

( 2 ) Labor Day

( 3 ) Memorial Day and Labor Day

( 4 ) Memorial Day and July 4th

( 5 ) Memorial Day, July 4th, and Labor Day

( 6 ) New Year's, Thanksgiving, and Christmas

( 7 ) Lincoln's Birthday, Washington's Birthday, and Veterans Day

( 8 ) Good Friday

( 9 ) Lincoln's Birthday

( 10 ) Washington's Birthday

( 11 ) Columbus Day

( 12 ) Election Day

( 13 ) Presidential Election Day

( 14 ) 1/2 Day on Presidential Election Day

( 15 ) Veterans Day

( 16 ) Day after Thanksgiving

( 17 ) July 4th

( 18 ) 1/2 Day before Christmas

( 19 ) 1/2 Day before New Years

( 20 ) Thanksgiving

( 21 ) New Year's Day

( 22 ) Christmas

( 23 ) Day before Christmas

( 24 ) Day before New Year's

( 25 ) Presidents' Day

( 26 ) Martin Luther King, Jr. Day

( 27 ) Memorial Day

( 28 ) Easter Sunday
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( 29 ) Juneteenth
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New York State Department of Labor - Bureau of Public Work 
State Office Building Campus 

Building 12 - Room 130 
Albany, New York  12226

REQUEST FOR WAGE AND SUPPLEMENT INFORMATION 
As Required by Articles 8 and 9 of the NYS  Labor Law

Fax (518) 485-1870 or mail this form for new schedules or for determination for additional occupations.
This Form Must Be Typed

Submitted By:
(Check Only One) Contracting Agency Architect or Engineering Firm Public Work District Office Date:

A. Public Work Contract to be let by: (Enter Data Pertaining to Contracting/Public Agency)

1. Name and complete address (Check if new or change)

Telephone Fax

E-Mail:

2. NY State Units (see Item 5).

01 DOT
02 OGS

03 Dormitory Authority

04 State University
Construction Fund

05 Mental Hygiene
Facilities Corp.

 06 OTHER N.Y. STATE UNIT

07 City
08 Local School District
09 Special Local District, i.e.,

Fire, Sewer, Water District
1O Village
11 Town
12 County
13 Other Non-N.Y. State

(Describe)

3. SEND REPLY TO (check if new or change)
Name and complete address:

Telephone

E-Mail:

4. SERVICE REQUIRED. Check appropriate box and provide project
information.

New Schedule of Wages and Supplements.

APPROXIMATE BID DATE :

Additional Occupation and/or Redetermination

PRC NUMBER ISSUED PREVIOUSLY FOR
THIS PROJECT :

OFFICE USE ONLY

B. PROJECT PARTICULARS

5. Project Title

Description of Work

Contract Identification Number

Note: For NYS units, the OSC Contract No.

6. Location of Project:
Location on Site

Route No/Street Address

Village or City

Town

County

7. Nature of Project - Check One:

1. New Building
2. Addition to Existing Structure
3. Heavy and Highway Construction (New and Repair)
4. New Sewer or Waterline
5. Other New Construction (Explain)
6. Other Reconstruction, Maintenance, Repair or Alteration
7. Demolition
8. Building Service Contract

8. OCCUPATION FOR PROJECT :

Construction (Building, Heavy
Highway/Sewer/Water)
Tunnel
Residential
Landscape Maintenance
Elevator maintenance
Exterminators, Fumigators
Fire Safety Director, NYC Only

Fuel Delivery
Guards, Watchmen
Janitors, Porters, Cleaners, 
Elevator Operators
Moving furniture and
equipment
Trash and refuse removal
Window cleaners
Other (Describe)

9. Does this project comply with the Wicks Law involving separate bidding? YES NO

10.Name and Title of Requester
Signature

PW 39 (06-16) SEE PAGE TWO FOR LAWS RELATING TO PUBLIC WORK CONTRACTS

Fax



 



NEW YORK STATE DEPARTMENT OF LABOR 

Bureau of Public Work - Debarment List 

LIST OF EMPLOYERS INELIGIBLE TO BID ON OR BE 

AWARDED ANY PUBLIC WORK CONTRACT 

Under Article 8 and Article 9 of the NYS Labor Law, a contractor, sub-contractor and/or 

its successor shall be debarred and ineligible to submit a bid on or be awarded any 

public work or public building service contract/sub-contract with the state, any municipal 

corporation or public body for a period of five (5) years from the date of debarment when: 

• Two (2) final determinations have been rendered within any consecutive six-year (6)

period determining that such contractor, sub-contractor and/or its successor has

WILLFULLY failed to pay the prevailing wage and/or supplements;

• One (1) final determination involves falsification of payroll records or the kickback of

wages and/or supplements.

The agency issuing the determination and providing the information, is denoted under the 

heading 'Fiscal Officer'. DOL = New York State Department of Labor; NYC= New York City 

Comptroller's Office; AG = New York State Attorney General's Office; DA= County District 

Attorney's Office. 

Debarment Database: To search for contractors, sub-contractors and/or their successors 

debarred from bidding or being awarded any public work contract or subcontract under NYS 

Labor Law Articles 8 and 9, or under NYS Workers' Compensation Law Section 141-b, 

access the database at this link: https://apps.labor.ny.gov/EDList/searchPage.do 

For inquiries please call 518-457-5589.



 



Article 8

  

 

AGENCY Fiscal Officer FEIN EMPLOYER NAME EMPLOYER
DBA NAME

ADDRESS DEBARMENT
START DATE

DEBARMENT
END DATE

DOL DOL *****5754 0369 CONTRACTORS, LLC 515 WEST AVE
UNIT PH 13NORWALK CT

06850

05/12/2021 05/12/2026

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

02/12/2024 02/12/2029

DOL DOL AKHLAQ OULAKH 4307 28TH AVE
ASTORIA NY 11103

10/11/2024 10/11/2029

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
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DOL DOL CHRISTOPHER GRECO 26 NORTH MYRTLE AVENUE

SPRING VALLEY NY 10956
02/18/2021 02/18/2026

DOL DOL *****2281 CORRAO TRUCKING, INC. PO BOX 393
NANUET NY 10954

09/17/2024 09/17/2029

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 DARWIN PEQUESE 6400 BALTIMORE NATIONAL
SUITE 602CANTONSVILLE NY

21228

10/24/2024 10/24/2029

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 *****2397 ISLAND BREEZE MARINE, INC. 6400 BALTIMORE NATIONAL
CANTONSVILLE MD 21228

10/24/2024 10/24/2029

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
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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

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
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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

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
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DOL DOL *****1320 MJC MASON CONTRACTING,

INC.
42 FOWLER AVENUE

CORTLAND MANOR NY 10567
01/24/2023 01/24/2028

DOL NYC MUHAMMED A. HASHEM 524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL NYC NAMOW, INC. 84-22 GRAND AVENUE
ELMHURST NY 11373

03/10/2020 03/10/2025

DOL DOL *****7790 NATIONAL BUILDING &
RESTORATION CORP

1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DOL *****1797 NATIONAL CONSTRUCTION
SERVICES, INC

1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL 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
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DOL DOL SAM FRESINA 107 FACTORY AVE

P.O BOX 11070SYRACUSE NY
13218

07/16/2021 07/16/2026

DOL NYC *****0349 SAM WATERPROOFING INC 168-42 88TH AVENUE
APT.1 AJAMAICA NY 11432

11/20/2019 11/20/2024

DOL DA *****0476 SAMCO ELECTRIC CORP. 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL NYC *****1130 SCANA CONSTRUCTION
CORP.

863 WASHINGTON STREET
FRANKLIN SQUARE NY 11010

03/10/2020 03/10/2025

DOL DOL *****2045 SCOTT DUFFIE DUFFIE'S
ELECTRIC,

INC.

P.O BOX 111
CORNWALL NY 12518

03/03/2020 03/03/2025

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 MUHAMMAD S. JAFRI
A/K/A SHARRUKH JAFRI

4307 28TH AVE
ASTORIA NY 11103

10/11/2024 10/11/2029

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 *****2426 THE MATRUKH GROUP, INC. 4307 28TH AVE
PO BOX 9082ASTORIA NY

11103

10/11/2024 10/11/2029

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
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DOL DOL VIKTORIA RATH 24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL DOL VINCENT CORRAO PO BOX 393
NANUET NY 10954

09/17/2024 09/17/2029

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

DOL DOL XENOFON EFTHIMIADIS 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028
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SECTION 01 08 00 - GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

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

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

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

B. Related Requirements: 

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

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

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

4. Section 23 08 00 "Commissioning of HVAC" for technical commissioning requirements 
for HVAC systems.  

5. Section 26 08 00 "Commissioning of Electrical" for technical commissioning 
requirements for Electrical systems. 

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

01 08 00 
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1.3 DEFINITIONS 

A. Acceptance Criteria: Threshold of acceptable work quality or performance specified for a 
commissioning activity, including, but not limited to, construction checklists, performance tests, 
performance test demonstrations, commissioning tests and commissioning test demonstrations. 

B. Basis-of-Design Document: A document prepared by Owner, Architect, or Commissioning 
Authority that records concepts, calculations, decisions, and product selections used to comply 
with Owner's Project Requirements and to suit applicable regulatory requirements, standards, 
and guidelines. 

C. Commissioning Plan: A document, prepared by Commissioning Authority, that outlines the 
organization, schedule, allocation of resources, and documentation requirements of 
commissioning. 

D. 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 12 00 
"Multiple Contract Summary." 

E. 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. 

F. 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. 

G. 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. 

H. "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. 
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I. Test: Performance tests, performance test demonstrations, commissioning tests, and 
commissioning test demonstrations. 

J. 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 011200 
"Summary of Multiple Contracts." 
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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. 
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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. 



 
 
 
GENERAL COMMISSIONING REQUIREMENTS  Tetra Tech 

01 08 00 / Page 14 Project No.  234903-23001 Architects & Engineers 

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 start-ups may depend on component performance. 
Such startup may follow component performance tests on which the startup 
depends. 

d. Performance Tests: 

1) Static tests, as appropriate. 

2) Component performance tests. Some component performance tests may 
depend on completion of startup. Such component performance tests may 
follow startup. 

3) Equipment and assembly performance tests. 

4) System performance tests. 

5) Intersystem performance tests. 

2. Commissioning tests. 

B. Before performing commissioning tests, verify that materials, equipment, assemblies, and 
systems are delivered, installed, started, and adjusted to perform according to construction 
checklists. 

C. Verify readiness of materials, equipment, assemblies, and systems by performing tests prior to 
performing test demonstrations.  Notify Architect if acceptable results cannot be achieved due 
to conditions beyond Contractor's control or responsibility. 

D. Commence tests as soon as installation checks for materials, equipment, assemblies, or systems 
are satisfactorily completed.  Tests of a particular system may proceed prior to completion of 
other systems, provided the incomplete work does not interfere with successful execution of 
test. 

3.8 SCHEDULING 

A. Commence commissioning as early in the construction period as possible. 

B. Commissioning Schedule: Integrate commissioning into Contractor's construction schedule. See 
Section 01 32 00 "Construction Progress Documentation." 
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1. Include detailed commissioning activities in monthly updated Contractor's construction 
schedule and short interval schedule submittals. 

2. Schedule the start date and duration for the following commissioning activities: 

a. Submittals. 
b. Preliminary operation and maintenance manual submittals. 
c. Installation checks. 
d. Startup, where required. 
e. Performance tests. 
f. Performance test demonstrations. 
g. Commissioning tests. 
h. Commissioning test demonstrations. 

3. Schedule shall include a line item for each installation check, startup, and test activity 
specific to the equipment or systems involved. 

4. Determine milestones and prerequisites for commissioning. Show commissioning 
milestones, prerequisites, and dependencies in monthly updated critical-path-method 
construction schedule and short interval schedule submittals. 

C. Two-Week Look-Ahead Commissioning Schedule: 

1. Two weeks prior to the beginning of tests, submit a detailed two-week look-ahead 
schedule. Thereafter, submit updated two-week look-ahead schedules weekly for the 
duration of commissioning. 

2. Two-week look-ahead schedules shall identify the date, time, beginning location, 
Contractor personnel required, and anticipated duration for each startup or test activity. 

3. Use two-week look-ahead schedules to notify and coordinate participation of Owner's 
witnesses. 

D. Owner's Witness Coordination: 

1. Coordinate Owner's witness participation via Architect. 
2. Notify Architect of commissioning schedule changes at least two workdays in advance 

for activities requiring the participation of Owner's witness. 

3.9 COMMISSIONING REPORTS 

A. Test Reports: 

1. Pre-startup reports include observations of the conditions of installation, organized into 
the following sections: 

a. Equipment Model Verification: Compare contract requirements, approved 
submittals, and provided equipment. Note inconsistencies. 
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b. Preinstallation Physical Condition Checks: Observe physical condition of 
equipment prior to installation. Note conditions including, but not limited to, 
physical damage, corrosion, water damage, or other contamination or dirt. 

c. Preinstallation Component Verification Checks: Verify components supplied with 
the equipment, preinstalled or field installed, are correctly installed and functional. 
Verify external components required for proper operation of equipment correctly 
installed and functional. Note missing, improperly configured, improperly 
installed, or nonfunctional components. 

d. Summary of Installation Compliance Issues and Corrective Actions: Identify 
installation compliance issues and the corrective actions for each. Verify that 
issues noted have been corrected. 

e. Evaluation of System Readiness for Startup: For each item of equipment for each 
system for which startup is anticipated, document in summary form acceptable to 
Owner completion of equipment model verification, preinstallation physical 
condition checks, preinstallation component verification checks, and completion of 
corrective actions for installation compliance issues. 

2. Test data reports include the following: 

a. "As-tested" system configuration. Complete record of conditions under which the 
test was performed, including, but not limited to, the status of equipment, systems, 
and assemblies; temporary adjustments and settings; and ambient conditions. 

b. Data and observations, including, but not limited to, data trend logs, recorded 
during the tests. 

c. Signatures of individuals performing and witnessing tests. 

d. Data trend logs accumulated overnight from the previous day of testing. 

3. Commissioning Compliance Issues Reports: Report as commissioning compliance issues 
results of tests and test demonstrations that do not comply with acceptance criteria. 
Report only one issue per commissioning compliance issue report. Use sequentially 
numbered facsimiles of commissioning compliance issue report form included in this 
Section, or other form approved by Owner. Distribute commissioning compliance issue 
reports to parties responsible for taking corrective action. Identify the following: 

a. Commissioning compliance issue report number. Assign unique, sequential 
numbers to individual commissioning compliance issue reports when they are 
created, to be used for tracking. 

b. Action distribution list. 

c. Report date. 

d. Test number and description. 

e. Equipment identification and location. 
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f. Briefly describe observations about the performance associated with failure to 
achieve acceptable results. Identify the cause of failure if apparent. 

g. Diagnostic procedure or plan to determine the cause (include in initial submittal). 

h. Diagnosis of fundamental cause of issues as specified below (include in 
resubmittal). 

i. Fundamental cause of unacceptable performance as determined by diagnostic tests 
and activities. 

j. When issues have been resolved, update and resubmit the commissioning issue 
report forms by completing Part 2. Identify resolution taken and the dates and 
initials of the persons making the entries. 

k. Schedule for retesting. 

4. Weekly progress reports include information for tests conducted since the preceding 
report and the following: 

a. Completed data forms. 
b. Equipment or system tested, including test number, system or equipment tag 

number and location, and notation about the apparent acceptability of results. 
c. Activities scheduled but not conducted per schedule. 
d. Commissioning compliance issue report log. 
e. Schedule changes for remaining Commissioning-Process Work, if any. 

5. Data trend logs shall be initiated and running prior to the time scheduled for the test 
demonstration. 

a. Trend log data format shall be multiple data series graphs. Where multiple data 
series are trend logged concurrently, present the data on a common horizontal time 
axis. Individual data series may be presented on a segmented vertical axis to avoid 
interference of one data series with another, and to accommodate different axis 
scale values. Graphs shall be sufficiently clear to interpret data within the accuracy 
required by the acceptance criteria. 

b. Attach to the data form printed trend log data collected during the test or test 
demonstration. 

c. Record, print out, and attach to the data form operator activity during the time the 
trend log is running. During the time the trend log is running, operator intervention 
not directed by the test procedure invalidates the test results. 

6. System Alarm Logs: Record and print out a log of alarms that occurred since the last log 
was printed. Evaluate alarms to determine if the previous day's work resulted in any 
conditions that are not considered "normal operation." 
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a. Conditions that are not considered "normal operation" shall be reported on a 
commissioning issue report attached to the alarm log. Resolve as necessary. The 
intent of this requirement is to discover control system points or sequences left in 
manual or disabled conditions, equipment left disconnected, set points left with 
abnormal values, or similar conditions that may have resulted from failure to fully 
restore systems to normal, automatic control after test completion. 

3.10 CERTIFICATE OF CONSTRUCTION PHASE COMMISSIONING COMPLETION 

A. When Contractor considers that construction phase commissioning, or a portion thereof which 
Owner agrees to accept separately, is complete, Contractor shall prepare and submit to Owner 
and Commissioning Authority through Architect a comprehensive list of items to be completed 
or corrected. Failure to include an item on such list does not alter Contractor's responsibility to 
compete commissioning. 

B. On receipt of Contractor's list, Commissioning Authority will make an inspection to determine 
whether the construction phase commissioning or designated portion thereof is complete. If 
Commissioning Authority's inspection discloses items, whether or not included on Contractor's 
list, which are not sufficiently complete as defined in "Construction Phase Commissioning 
Completion" Paragraph in the "Definitions" Article, Contractor shall, before issuance of the 
Certificate of Construction Phase Completion, complete or correct such items on notification by 
Commissioning Authority. In such case, Contractor shall then submit a request for another 
inspection by Commissioning Authority to determine construction phase commissioning 
completion. 

C. Contractor shall promptly correct deficient conditions and issues discovered during 
commissioning. Costs of correcting such deficient conditions and issues, including additional 
testing and inspections, the cost of uncovering and replacement, and compensation for 
Architect's and Commissioning Authority's services and expenses made necessary thereby, shall 
be at Contractor's expense. 

D. When construction phase commissioning or designated portion is complete, Commissioning 
Authority will prepare a Certificate of Construction Phase Commissioning that shall establish 
the date of completion of construction phase commissioning. Certificate of Construction Phase 
Commissioning Completion shall be submitted prior to requesting inspection for determining 
date of Substantial Completion. 

END OF SECTION 01 08 00 
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SECTION 01 12 00 - MULTIPLE CONTRACT PROJECT SUMMARY-PROJECT 
SCHEDULE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Construction schedule. 
4. Requirements and assignments for each Contract. 
5. Owner-furnished products. 
6. Access to site. 
7. Coordination with occupants. 
8. Work restrictions. 

B. Section includes a summary of each contract, including responsibilities for coordination and 
temporary facilities and controls. 

C. Each Contractor is responsible to review all Drawings and Specifications for every contract to 
gain a complete understanding and knowledge of the entire Project, to determine how the work 
of each contract is to interface with every other contract. 

1.3 DEFINITIONS 

A. Permanent Enclosure:  As determined by Architect, the condition at which roofing is insulated 
and weathertight; exterior walls are insulated and weathertight; and all openings are closed with 
permanent construction; and all exterior joints are sealed. 

1.4 PROJECT INFORMATION 

A. Project Identification:  Reconstruction to Dobbs Ferry Springhurst Elementary School and 
Dobbs Ferry Middle High School. 

1. Project Location:   

a. Springhurst Elementary School, 175 Walgrove Avenue, Dobbs Ferry, New York 
10522 

b. Dobbs Ferry Middle / High School, 505 Broadway, Dobbs Ferry, New York 10522 

01 12 00 
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B. Owner:  Board of Education of Dobbs Ferry Union Free School District 

1. Address:  505 Broadway, Dobbs Ferry, New York 10522 

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

1. Address:  Cornell Business & Technology Park, 10 Brown Road, Ithaca, New York 
14850. 

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

1. Hazardous Materials Abatement:  Enviroscience Consultants, Inc. 

a. Address:  37 Moore Avenue, Mt. Kisco, New York 10549. 

E. Commissioning Authority (CxA):  To Be Determined 

1. Address:  To Be Determined 

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

F. Construction Manager:  Calgi Construction Management 

1. Address:  56 Lafayette Avenue, Suite 350, White Plains, New York 10603 

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

G. Project Representative:  Project Representative will be appointed by Owner. 

1. Project Representative will provide assistance in administering the Contract for 
Construction between Owner and each Contractor, according to provisions of Division 01 
Section “Project Management and Coordination”. 

H. 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. 
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1.5 WORK COVERED BY CONTRACT DOCUMENTS 

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

1. Springhurst Elementary School:   

a. Interior and exterior renovations to existing buildings and facilities at Springhurst 
Elementary School.  These include miscellaneous reconstruction and alterations to 
existing building, including reconstruction of the gymnasium and cafeteria 
operable partitions, select mechanical improvements and a new exterior stairs to 
improve access around the exterior of the building.   

2. Dobbs Ferry Middle / High School:   

a. Interior and exterior renovations to existing buildings and facilities at the Dobbs 
Ferry Middle / High School. These include miscellaneous reconstruction and 
alterations to existing building, including roof reconstruction, fire alarm upgrades, 
reconstruction of interior spaces, select door hardware replacement. 

B. Type of Contract: 

1. Project will be constructed under coordinated, generally concurrent multiple contracts.  
Contracts for this Project include the following: 

a. General Contract 
b. Site Contract 
c. Mechanical Contract 
d. Electrical Contract 
e. Plumbing Contract 

C. Cooperate fully with separate contractors so work on those contracts may be carried out 
smoothly, without interfering with or delaying work under this Contract or other contracts.  
Coordinate the Work of this Contract with work performed under separate contracts. 

1.6 CONSTRUCTION SCHEDULE – SPRINGHURST ELEMENTARY SCHOOL 

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

1. MHS / SES-1 GC - General Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion.  
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2. MHS / SES-2 SC - Site Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion. 

3. MHS / SES-3 MC - Mechanical Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion. 

4. MHS / SES-4 EC - Electrical Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion. 

1.7 CONSTRUCTION SCHEDULE – DOBBS FERRY MIDDLE / HIGH SCHOOL 

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

1. MHS / SES-1 GC - General Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion.  

2. MHS / SES-2 SC - Site Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion. 
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3. MHS / SES-3 MC - Mechanical Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion. 

4. MHS / SES-4 EC - Electrical Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion. 

5. MHS-5 PC - Plumbing Contract: 

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

b. Commencement of Construction (On-Site Activities): June 27, 2025. 
c. Submittals:  Provide all submittals within 30 days after award of contract.   
d. Substantial Completion date: August 29, 2025. 
e. Final completion date: 30 days after Substantial Completion. 

1.8 REQUIREMENTS FOR EACH CONTRACT 

A. Included in Each Contract:   

1. In addition to specific responsibilities indicated in this Section, each contract is 
responsible to provide the following for its own work: 

a. Construction layout. 
b. Sleeves. 
c. Anchor bolts. 
d. Hangers and supports for piping, equipment, and systems. 
e. Equipment pads. 
f. Cutting and patching. 
g. Through-penetration firestopping. 

2. Provide materials and comply with installation requirements specified in Sections other 
than Contractor’s own designated Specification Sections for above-listed items, as 
applicable. 

B. Substitutions:  Each contractor shall cooperate with other contractors involved to coordinate 
approved substitutions with remainder of the work. 
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C. Temporary Facilities and Controls:  In addition to specific responsibilities for temporary 
facilities and controls indicated in this Section, each contractor is responsible for the following: 

1. Installation, operation, maintenance, and removal of each temporary facility necessary for 
its own normal construction activity, and costs and use charges associated with each 
facility, except as otherwise provided for in this Section. 

2. Temporary utilities, as follows: 

a. Drinking water for its own construction personnel. 
b. Provisions for dust, fume and odor control for its own activities. 
c. Supplemental heating, cooling, and ventilation necessary exclusively for its own 

activities. 
d. Plug-in electric power cords and extension cords, supplementary plug-in task 

lighting, and special lighting necessary exclusively for its own activities. 

3. Support facilities, as follows: 

a. Its own storage sheds. 
b. Traffic controls for its own construction activities. 
c. Dewatering facilities and drains for its own construction activities. 
d. Waste disposal facilities for collection and legal disposal of its own hazardous 

waste materials. 
e. Shoring and bracing for its own construction activities. 
f. Staging and scaffolding for its own construction activities. 
g. Lifts and hoists for its own construction activities. 

4. Security and protection facilities, as follows: 

a. Environmental protection for its own construction activities. 
b. Temporary erosion and sedimentation control for its own construction activities. 
c. Security enclosure and lockup of its own tools, materials, and equipment. 
d. Temporary enclosures for its own construction activities. 
e. Temporary fire protection for its own construction activities. 

5. Moisture and mold control. 

6. Construction aids and miscellaneous services and facilities necessary exclusively for its 
own construction activities. 

D. Cleaning and Protection: Each contractor is responsible for the following: 

1. Progress cleaning of work areas affected by its operations on a daily basis. 
2. Protection of its own installed construction. 
3. Final cleaning of its work and of work areas affected by its operations. 

1.9 CONTRACT ASSIGNMENTS 

A. Contract Assignments:  In addition to specific responsibilities indicated in this Section, the 
contracts noted below are assigned certain responsibilities, as follows: 
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1. Excavation (including support and protection), shall be the work of the General Contract, 
unless required solely for the Work of another contract. 

a. Excavation for plumbing work within the building footprint and to a distance five 
feet outside the building footprint shall be the work of the Plumbing Contract. 

1) Excavation for natural-gas service shall be the work of the Plumbing 
Contract. 

b. Excavation for mechanical work shall be the work of the Mechanical Contract. 

c. Excavation for electrical work shall be the work of the Electrical Contract. 

2. Blocking (including roof blocking) for the work of each contract shall be the work of the 
General Contract. Each contract is responsible for identifying blocking sizes and 
locations for its own work and advising of the General Contractor of such, in writing, in a 
timely manner. 

3. Openings in walls, floors and roofs: 

a. In new surfaces: Providing openings, including lintels and structural framing shall 
be the work of the General Contract. Each contract is responsible for identifying 
opening sizes and locations for its own work and advising the General Contractor 
of such, in writing, in a timely manner. 

b. In existing surfaces: Providing openings, including lintels and structural framing 
shall be the work of each contract for its own work. 

c. Size lintels and structural framing for openings in accordance with the information 
on the Drawings.  

d. Provide openings by personnel experienced in work similar to that indicated for 
this Project, whose work has resulted in construction with a record of successful 
in-service performance. 

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

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

its own work. 

5. Furnishing roof-mounted equipment curbs for the work of each contract shall be the work 
of each contract for its own work. 

a. Installing roof-mounted equipment curbs (including flashing and sealing) shall be 
the work of the General Contract. 
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6. Furnishing vandal-resistant roof vent caps and roof drain clamping ring, adjustable 
extensions and dome strainers, shall be the work of the Plumbing Contract. 

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

7. Painting for the work of each contract shall be the work of the General Contract, except 
as follows: 

a. Identification painting (such as for piping and equipment) for the work of each 
contract shall be the work of each contract for its own work. 

8. Science Rooms: 

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

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

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

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

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

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

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

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

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

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

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

1) Providing cutouts in countertops and coordinating with appropriate 
contractors shall be the work of the General Contractor. 
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2) Providing epoxy resin sinks in epoxy resin tops shall be the work of the 
General Contractor. 

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

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

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

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

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

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

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

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

10. Furnishing mechanical louvers and grilles for exterior walls shall be the work of the 
Mechanical Contract. 

a. Installing louvers and grilles for exterior walls (including flashing and sealing) 
shall be the work of the General Contract. 

11. Furnishing motor starters for the work of each contract shall be the work of each contract 
for its own work. 

a. Installing constant speed motor starters shall be the work of the Electrical Contract. 
b. Installing Variable Frequency Motor Controllers shall be the work of each contract 

for its own work. 

12. Providing automatic door operators shall be the work of the General Contract, including 
installing control wiring from activation device (push-plate switch) to operator. 

a. Providing power to operator shall be the work of the Electrical Contract. 
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13. Contractors' Preliminary Construction Schedule:  At the Preconstruction Conference, the 
General Contractor shall submit a preliminary horizontal bar-chart-type construction 
schedule in accordance with Division 01 Section “Construction Progress 
Documentation”. At the initial progress meeting, each contract shall submit a matching 
preliminary horizontal bar-chart schedule showing construction operations sequenced and 
coordinated with overall construction in accordance with Division 01 Section 
“Construction Progress Documentation”. 

a. The schedules shall be mutually coordinated by the contractors, and the General 
Contractor shall perform the administrative task of producing a composite master 
schedule and distributing to Architect, Construction Manager, Owner, separate 
contractors, testing and inspecting agencies, and other parties with a need-to-know 
schedule responsibility. 

14. Contractors' Construction Schedules: At intervals provided in Division 01 Section 
“Construction Progress Documentation”, each contract shall update its schedule, from 
which the General Contractor shall produce a composite master schedule.  

a. The General Contractor shall distribute composite master schedules to Architect, 
Construction Manager, Owner, separate contractors, testing and inspecting 
agencies, and other parties with a need-to-know schedule responsibility. 

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

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

C. Temporary HVAC:  The General Contract is responsible for temporary HVAC before 
permanent enclosure of building is complete and all associated costs.  The General Contract is 
responsible for temporary HVAC after permanent enclosure of building is complete, but Owner 
will pay utility-use charges.  

1. Use of permanent systems for temporary HVAC is prohibited. 

D. Temporary Ventilation:  The General Contract is responsible for temporary ventilation before 
permanent enclosure of building is complete and all associated costs.  The General Contract is 
responsible for temporary ventilation after permanent enclosure of building is complete, but 
Owner will pay utility-use charges.  

1. Use of permanent systems for temporary ventilation is prohibited. 

E. Waste Disposal and Recycling Facilities: For debris not classified as hazardous waste, the 
General Contract is responsible for providing waste-collection and recycling containers, 
including all costs for hauling, tipping fees, and placement on site. 

1. Each contractor is responsible for daily collection of its own waste materials and disposal 
into the waste-collection containers that are provided by the General Contract. 
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2. Each contractor is responsible for daily collection of its own recyclable waste and 
disposal into recycling containers or bins, as well as daily inspection of containers or bins 
for contamination and removal of contaminated materials. 

F. Equipment Coordination: Refer to “Connection Schedule” at the end of this Section for each 
contract’s responsibilities. 

1.10 GENERAL CONTRACT REQUIREMENTS – SPINGHURST ELEMENTARY SCHOOL – 
MHS / SES-1 GC – GENERAL WORK 

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

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

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

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections. 

4. Division 06 (Wood, Plastics, and Composites) Specification sections, except the 
following. 

a. 06 10 26 Roofing Rough Carpentry 

5. Division 09 (Finishes) Specification sections, except the following. 

a. 09 30 13 Ceramic Tiling 
b. 09 65 13 Resilient Base and Accessories 
c. 09 68 13 Tile Carpeting 

6. Division 10 (Specialties) Specification sections, except the following: 

a. 10 11 00 Visual Display Surfaces 
b. 10 14 53 Traffic Signage 
c. 10 28 00 Toilet and Shower Accessories 

7. Division 11 (Equipment) Specification sections, except the following 

a. 11 53 63 Laboratory Equipment 
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C. Temporary facilities and controls in the General Contract include, but are not limited to, the 
following: 

1. Support facilities, as follows: 

a. Temporary roads and paved areas. 
b. Project signs. 
c. Temporary stairs. 

2. Security and protection facilities, as follows: 

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

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

1.11 SITE CONTRACT REQUIREMENTS – SPINGHURST ELEMENTARY SCHOOL – MHS / 
SES-2 SC – SITE WORK 

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

1. Title Sheets. 
2. Symbols and Abbreviations (G) Drawings. 
3. Code Compliance (G) Drawings. 
4. General Information (G) Drawings. 
5. Phasing (G) Drawings. 
6. Boundary Topographic Survey (AV) Drawings 
7. Civil / Landscape (C) Drawings. 

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

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections. 

4. Division 10 (Specialties) Specification sections: 

a. 10 14 53 Traffic Signs 

5. Division 31 (Earthwork) Specification sections. 
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6. Division 32 (Exterior Improvements) Specification sections, except the following: 

a. 32 31 19 Decorative Metal Fences and Gates 

7. Division 33 (Utilities) Specification sections. 

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

1. Support facilities, as follows: 

a. Temporary roads and paved areas. 
b. Snow and ice removal. 

2. Security and protection facilities, as follows: 

a. Environmental protection. 
b. Stormwater control. 
c. Tree and plant protection. 
d. Site enclosure fence. 
e. Exterior barricades, warning signs, and lights. 
f. Temporary railings. 
g. Temporary site egress. 

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

1.12 MECHANICAL CONTRACT REQUIREMENTS – SPINGHURST ELEMENTARY 
SCHOOL – MHS / SES-3 MC - MECHANICAL WORK 

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

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

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

1. Division 01 (General Requirements) Specification sections. 
2. Division 02 (Existing Conditions) Specification sections.  
3. Division 23 (Heating, Ventilating and Air Conditioning): 
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1.13 ELECTRICAL CONTRACT REQUIREMENTS – SPINGHURST ELEMENTARY SCHOOL 
– MHS / SES-4 EC – ELECTRICAL WORK 

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

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

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

1. Division 01 (General Requirements) Specification sections. 
2. Division 02 (Existing Conditions) Specification sections. 
3. Division 26 (Electrical) Specification sections: 
4. Division 28 (Electronic Safety and Security) Specification sections: 

1.14 GENERAL CONTRACT REQUIREMENTS – DOBBS FERRY MIDDLE / HIGH SCHOOL – 
MHS / SES-1 GC – GENERAL WORK 

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

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

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

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections. 

4. Division 06 (Wood, Plastics, and Composites) Specification sections. 

5. Division 07 (Thermal and Moisture Protection) Specification sections. 

6. Division 08 (Openings) Specification sections. 
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7. Division 09 (Finishes) Specification sections. 

8. Division 10 (Specialties) Specification sections, except the following: 

a. 10 14 53 Traffic Signage 
b. 10 22 39 Gymnasium Operable Panel Partitions 

9. Division 11 (Equipment) Specification sections, except the following 

a. 11 66 53 Gymnasium Dividers 

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

1. Support facilities, as follows: 

a. Temporary roads and paved areas. 
b. Project signs. 
c. Temporary stairs. 

2. Security and protection facilities, as follows: 

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

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

1.15 SITE CONTRACT REQUIREMENTS – DOBBS FERRY MIDDLE / HIGH SCHOOL – MHS 
/ SES-2 SC – SITE WORK 

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

1. Title Sheets. 
2. Symbols and Abbreviations (G) Drawings. 
3. Code Compliance (G) Drawings. 
4. General Information (G) Drawings. 
5. Phasing (G) Drawings. 
6. Boundary Topographic Survey (BV) Drawings 
7. Civil / Landscape (C) Drawings. 

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

1. Division 01 (General Requirements) Specification sections. 
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2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections. 

4. Division 05 (Metals) Specification sections. 

5. Division 10 (Specialties) Specification sections: 

a. 10 14 53 Traffic Signs 

6. Division 31 (Earthwork) Specification sections. 

7. Division 32 (Exterior Improvements) Specification sections, except the following: 

a. 32 31 19 Decorative Metal Fences and Gates 

8. Division 33 (Utilities) Specification sections. 

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

1. Support facilities, as follows: 

a. Temporary roads and paved areas. 
b. Snow and ice removal. 

2. Security and protection facilities, as follows: 

a. Environmental protection. 
b. Stormwater control. 
c. Tree and plant protection. 
d. Site enclosure fence. 
e. Exterior barricades, warning signs, and lights. 
f. Temporary railings. 
g. Temporary site egress. 

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

1.16 MECHANICAL CONTRACT REQUIREMENTS – DOBBS FERRY MIDDLE / HIGH 
SCHOOL – MHS / SES-3 MC - MECHANICAL WORK  

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

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

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

1.17 ELECTRICAL CONTRACT REQUIREMENTS – DOBBS FERRY MIDDLE / HIGH 
SCHOOL – MHS / SES-4 EC – ELECTRICAL WORK 

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

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

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

1. Division 01 (General Requirements) Specification sections. 
2. Division 02 (Existing Conditions) Specification sections. 
3. Division 26 (Electrical) Specification sections: 
4. Division 28 (Electronic Safety and Security) Specification sections: 

1.18 PLUMBING CONTRACT REQUIREMENTS – DOBBS FERRY MIDDLE / HIGH SCHOOL 
– MHS-5 PC – PLUMBING WORK 

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

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

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

1. Division 01 (General Requirements) Specification sections. 
2. Division 02 (Existing Conditions) Specification sections.  
3. Division 03 (Concrete) Specification sections. 
4. Division 22 (Plumbing) Specification sections: 
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C. Temporary facilities and controls in the Plumbing Contract include, but are not limited to, the 
following: 

1. Temporary utilities, as follows: 

a. Water service. 

2. Water Service from Existing System:  Water from Owner's existing water system is 
available for use without metering and without payment of use charges.  Provide 
connections and extensions of services as required for use by all entities for construction 
operations. 

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

1.19 ACCESS TO SITE 

A. General:  Contractor shall have limited use of Project site for construction operations as 
indicated on Drawings by the Contract limits and as indicated by requirements of this Section. 

B. Use of Site:  Limit use of Project site to work in areas indicated.  Do not disturb portions of 
Project site beyond areas in which the Work is indicated. 

1. Driveways, Walkways and Entrances:  Keep driveways, loading areas, and entrances 
serving premises clear and available to Owner, Owner's employees, and emergency 
vehicles at all times.  Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations. 

b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 

C. Condition of Existing Building:  Maintain portions of existing building affected by construction 
operations in a weathertight condition throughout construction period.  Repair damage caused 
by construction operations. 

D. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and 
hardscaping affected by construction operations throughout construction period. Repair damage 
caused by construction operations. 

1.20 COORDINATION WITH OCCUPANTS 

A. Owner Occupancy:  Owner will occupy site and existing and adjacent building(s) during entire 
construction period with the exception of areas under construction.  Cooperate with Owner 
during construction operations to minimize conflicts and facilitate Owner usage.  Perform the 
Work so as not to interfere with Owner's day-to-day operations.  Maintain existing exits unless 
otherwise indicated. 
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1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.  Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from Construction Manager and approval of 
authorities having jurisdiction. 

2. Maintain in operation all life safety provisions and devices (including, but not limited to, 
fire alarms, fire extinguishers, smoke detectors, heat sensors, emergency and exit 
lighting, defibrillators, and similar items). 

3. Notify the Construction Manager not less than 72 hours in advance of activities that will 
affect Owner's operations. 

B. Coordination with School Schedule:  

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

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

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

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

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

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

1.21 WORK RESTRICTIONS 

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

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

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

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

occupied areas while school is in session. 
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C. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after providing temporary 
utility services according to requirements indicated: 

1. Notify Construction Manager not less than 72 hours in advance of proposed utility 
interruptions. 

2. Obtain Construction Manager's written permission before proceeding with utility 
interruptions. 

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

1. Notify Construction Manager not less than 72 hours in advance of proposed disruptive 
operations. 

2. Obtain Construction Manager's written permission before proceeding with disruptive 
operations. 

E. Indoor Air Quality (IAQ): Protect indoor air quality, including control of emissions and 
moisture control during construction. Develop a construction IAQ management plan to be 
followed. 

1. Control of Emissions: Provide measures and conduct operations to: 

a. Protect HVAC systems. 

b. Protect against emissions from such sources as environmental tobacco smoke, 
combustion contaminants, biological contaminants, volatile organic compounds 
(VOCs), formaldehyde, soil gases, pesticides, particles and fibers. 

c. Provide low- and zero-VOC materials. 

d. Protect against dust infiltration, especially during dust-producing activities. 

e. Isolate work areas to prevent contamination of clean or occupied spaces. 

f. Continuously maintain and regularly inspect areas and IAQ measures to prevent 
contamination of building areas. 

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

1) Minimum 48-hour pre-ventilation of packaged dry products which have 
odors or VOC emissions, prior to installation. Condition products without 
containers and packaging to maximize off-gassing of VOCs. 

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

3) Appropriate air filtration, including filter replacement. 

h. Schedule construction operations involving wet products prior to packaged dry 
products to the greatest extent possible. 
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i. Vacuum carpeted and soft surfaces with a high-efficiency particulate arrestor 
(HEPA) vacuum.  

j. Flush out building for a minimum of 72 hours, or longer if required to dissipate 
emissions, prior to occupancy. 

2. Moisture Control: Provide measures and conduct operations to: 

a. Provide proper housekeeping to keep materials dry. 
b. Inspect areas and materials for dampness and mold growth. 
c. Schedule construction operations so that absorptive materials are protected and 

weather-proof building as quickly as possible. 
d. Test for moisture content, moisture penetration and microbial growth to maintain 

within permissible limits. 
 

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 12 00 
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SECTION 01 21 00 - ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

B. Types of allowances include the following: 

1. Contingency allowances. 

1.3 ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances. 

1.4 INFORMATIONAL SUBMITTALS 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 
use in fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of 
allowance items that include installation as part of the allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions of 
the Work. 

1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work.   

1.6 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect for Owner's purposes. 

B. Allowance shall include cost to Contractor of specific products and materials under allowance 
and shall include taxes, freight, and delivery to Project site. Contractor's costs for receiving and 
handling at Project site, labor, installation, and similar costs related to products and materials 
under allowance shall be included as part of the allowance. 

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

01 21 00 
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1.7 ALLOWANCE PROCEDURES 

A. Authorization for use of allowances is documented through Allowance Access Authorization 
form provided in the Project Manual, accompanied by substantiating data. 

B. At Project closeout, unused amounts remaining in the allowances will be credited to Owner by 
Change Order. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 

3.2 SCHEDULE OF ALLOWANCES – CONTRACT MHS/SES-1 GC – GENERAL CONTRACT 

A. Allowance No. MHS / SES-1 GC:  Contingency Allowance:  Include the sum of $75,000 for 
use according to Owner’s instructions and for hidden and unforeseen conditions discovered 
during construction.  

3.3 SCHEDULE OF ALLOWANCES – CONTRACT MHS/SES-2 SC – SITE CONTRACT 

A. Allowance No. MHS / SES-2 SC:  Contingency Allowance:  Include the sum of $70,000 for use 
according to Owner’s instructions and for hidden and unforeseen conditions discovered during 
construction.  

3.4 SCHEDULE OF ALLOWANCES – CONTRACT MHS/SES-3 MC – MECHANICAL 
CONTRACT 

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

3.5 SCHEDULE OF ALLOWANCES – CONTRACT MHS/SES-4 EC – ELECTRICAL 
CONTRACT 

A. Allowance No. MHS / SES-4 EC:  Contingency Allowance:  Include the sum of $45,000 for use 
according to Owner’s instructions and for hidden and unforeseen conditions discovered during 
construction.  
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3.6 SCHEDULE OF ALLOWANCES – CONTRACT MHS-5 PC – PLUMBING CONTRACT 

A. Allowance No. MHS-5 PC:  Contingency Allowance:  Include the sum of $20,000 for use 
according to Owner’s instructions and for hidden and unforeseen conditions discovered during 
construction.  

3.7 SCHEDULE OF ALLOWANCES –ALL CONTRACTS  
 

 

 

 
Attachment: Allowance Access Authorization 

END OF SECTION 01 21 00 

Allowance Contract Type Amount 
1 MHS / SES - 1 GC Contingency $75,000 
2 MHS / SES -2 SC Contingency $70,000 
3 MHS / SES – 3 MC Contingency $50,000 
4 MHS / SES – 4 EC Contingency $45,000 
5 MHS – 5 PC Contingency $20,000 
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ALLOWANCE ACCESS AUTHORIZATION: 
 
Project:   

     
 
Architect:  Tetra Tech Architects & Engineers Project No.  234903-23001 
 
Contractor:        
 
AAA No.:        Initiation Date:         
 
The Allowance is allocated as follows:         
      
      
      
 
Total original Contract Allowance was: $        
Amount of Contract Allowance Access previously authorized: $        
Adjusted Contract Allowance prior to this authorization is: $        
The amount of available Allowance will Decrease by this Access Authorization: $        
The remaining Contract Allowance, after this Access Authorization will be: $        
 
 
Recommended by: Recommended by: 
Architect Construction Manager [if applicable] 
     
By (Signature):    By (Signature):          
 
 
Date:   Date:          
 
 
Accepted by: Approved by: 
Contractor Owner 
 
By (Signature):          By (Signature):          
 
 
Date:              Date:              
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SECTION 01 23 00 - ALTERNATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

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

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

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

1.4 PROCEDURES 

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

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

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

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

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

01 23 00 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No.  SES-01:  Reconstruction of Cafeteria Partition Wall at Springhurst Elementary 
School  

1. This Alternate affects one Contract, as follows: 

a. General Contract (GC) – Remove and replace the existing cafeteria operable 
partition wall at Springhurst Elementary School.  Work as shown on Drawings 
AA050, AA100, and AA750 and specified in Project Manual. 

b. Electrical Contract (EC) – Remove and replace the existing the electrical system 
associated with replacement of the cafeteria operable partition wall at Springhurst 
Elementary School.  Work as shown on Drawings AE051, and AE401 and 
specified in Project Manual 

c. Mechanical Contract (MC):  Not applicable 

d. Site Contract (SC):  Not applicable 

B. Alternate No.  SES-02:  Reconstruction of Dumpster Enclosure at Springhurst Elementary 
School 

1. This Alternate affects one Contract, as follows: 

a. General Contract (GC) – Not applicable. 

b. Electrical Contract (EC) – Not applicable 

c. Mechanical Contract (MC):  Not applicable 

d. Site Contract (SC):  Remove existing brick walls and identified fence at the 
existing dumpster enclosure and install new pavement and fence along with repair 
the exterior of the building at Springhurst Elementary School.  Work as shown on 
Drawings AC100, AC110, AC120, AC130, AC500, AC501 and specified in 
Project Manual 

C. Alternate No.  SES-03:  Exterior Stairs at Springhurst Elementary School 

1. This Alternate affects one Contract, as follows: 

a. General Contract (GC) – Not applicable. 

b. Electrical Contract (EC) – Not applicable 

c. Mechanical Contract (MC):  Not applicable 
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d. Site Contract (SC):  Install a new set of exterior concrete stairs, railing and other 
identified improvements at the southwest corner of the building at Springhurst 
Elementary School.  Work as shown on Drawings AC100, AC110, AC120, 
AC130, AC500 and specified in Project Manual 

D. Alternate No.  MHS-01:  Construction of a New Security Vestibule at the Entrance to the Dobbs 
Ferry Middle School 

1. This Alternate affects one Contract, as follows: 

a. General Contract (GC) – Construction of a new security vestibule at the entrance 
to the Dobbs Ferry Middle School and associated improvement to install the 
proposed improvements.  Work as shown on Drawings BA051, BA101, BA131, 
BA160, BA600, BA700, BA920, BA930, BA931 and specified in Project Manual. 

b. Electrical Contract (EC) - Construction of a new security vestibule at the entrance 
to the Dobbs Ferry Middle School and associated improvement to install the 
proposed improvements.  Work as shown on Drawings BE051, BE400, BE401, 
BE500, BE600 and specified in Project Manual. 

c. Mechanical Contract (MC) - Construction of a new security vestibule at the 
entrance to the Dobbs Ferry Middle School and associated improvement to install 
the proposed improvements.  Work as shown on Drawings BM051, BM101, 
BM500 and specified in Project Manual. 

d. Plumbing Contract (PC):  Not applicable 

e. Site Contract (SC):  Not applicable 

E. Alternate No.  MHS-02:  Construction of a New Security Vestibule at the Entrance to the Dobbs 
Ferry High School 

1. This Alternate affects one Contract, as follows: 

a. General Contract (GC) – Construction of a new security vestibule at the entrance 
to the Dobbs Ferry High School and associated improvement to install the 
proposed improvements.  Work as shown on Drawings BA051, BA101, BA131, 
BA160, BA600, BA700, BA920, BA930, BA931 and specified in Project Manual. 

b. Electrical Contract (EC) - Construction of a new security vestibule at the entrance 
to the Dobbs Ferry High School and associated improvement to install the 
proposed improvements.  Work as shown on Drawings BE051, BE400, BE401, 
BE500, BE600 and specified in Project Manual. 

c. Mechanical Contract (MC) - Construction of a new security vestibule at the 
entrance to the Dobbs Ferry High School and associated improvement to install the 
proposed improvements.  Work as shown on Drawings BM051, BM101, BM500 
and specified in Project Manual. 
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d. Plumbing Contract (PC):  Not applicable 

e. Site Contract (SC):  Not applicable 

END OF SECTION 01 23 00 
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SECTION 01 25 00 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

1.3 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor, 

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product. 

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not 
required in order to meet other Project requirements but may offer advantage to Owner. 

1.4 ACTION SUBMITTALS 

A. Substitution Requests:  Identify product or fabrication or installation method to be replaced.  
Include Specification Section number and title and Drawing numbers and titles. 

1. Substitution Request Form: Use the “Request for Substitution” form attached to this 
Specification Section. Complete all sections of the form. 

2. Documentation:  Show compliance with requirements for substitutions and the following, 
as applicable: 

a. Information to support identification of the proposed substitution as “for Cause” or 
“for Convenience”. 

b. Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable. 

c. Coordination information, including a list of changes or revisions needed to other 
parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution. 

01 25 00 
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d. Detailed comparison of significant qualities of proposed substitution with those of 
the Work specified.  Include annotated copy of applicable Specification Section.  
Significant qualities may include attributes such as performance, weight, size, 
durability, visual effect, sustainable design characteristics, warranties, and specific 
features and requirements indicated.  Indicate deviations, if any, from the Work 
specified. 

e. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

f. Samples, where applicable or requested. 

g. Certificates and qualification data, where applicable or requested. 

h. List of similar installations for completed projects with project names and 
addresses and names and addresses of architects and owners. 

i. Material test reports from a qualified testing agency indicating and interpreting test 
results for compliance with requirements indicated. 

j. Evidence of compliance with building code in effect for Project. 

k. Detailed comparison of Contractor's construction schedule using proposed 
substitution with products specified for the Work, including effect on the overall 
Contract Time.  If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays 
in delivery. 

l. Cost information, including a proposal of change, if any, in the Contract Sum. 

m. Contractor's certification that proposed substitution complies with requirements in 
the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated. 

n. Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce indicated 
results. 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation. Such additional information or documentation may include 
detailed side-by-side comparison charts of the specified product and the proposed 
substitution, and other data. Only one substitution request for each product will be 
considered. Architect will make final determination as to whether the substitution is “for 
Cause” or “for Convenience”. 

a. Architect will notify Contractor through Construction Manager of acceptance or 
rejection of proposed substitution. 

b. Forms of Acceptance:  Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work. 
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1.5 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.   

1.6 PROCEDURES 

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved 
substitutions. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for 
change. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b. Substitution request is fully documented and properly submitted. 

c. Requested substitution will not adversely affect Contractor's construction schedule. 

d. Requested substitution is compatible with other portions of the Work. 

e. Requested substitution has been coordinated with other portions of the Work. 

f. Requested substitution provides specified warranty. 

g. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience:  Architect will consider requests for substitution if received 
within 15 days after the Notice of Award.  Requests received after that time may be considered 
or rejected at discretion of Architect. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 
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a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d. Substitution request is fully documented and properly submitted. 

e. Requested substitution will not adversely affect Contractor's construction schedule. 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the Work. 

h. Requested substitution provides specified warranty. 

i. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Used) 

Attachment: Request for Substitution Form 

END OF SECTION 01 25 00 
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, via the electronic form 
procedures outlined in Division 01 Section “Project Management and Coordination” and during 
the preconstruction conference. 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a description of proposed changes in 
the Work that may require adjustment to the Contract Sum or the Contract Time, via the 
electronic form procedures outlined in Division 01 Section “Project Management and 
Coordination” and during preconstruction conference. If necessary, the description will include 
supplemental or revised Drawings and Specifications. 

1. Proposal Requests issued by Architect are not instructions either to stop work in progress 
or to execute the proposed change. 

2. Unless otherwise noted, within 14 days after receipt of Proposal Request, submit a 
quotation listing adjustments to the Contract Sum and the Contract Time necessary to 
execute the change. 

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

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

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

01 26 00 



CONTRACT MODIFICATION PROCEDURES  Tetra Tech 
01 26 00 / Page 2 Project No. 234903-23001 Architects & Engineers 

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

e. Quotation Form:  Use forms acceptable to Architect. 

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

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

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

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

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

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

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

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

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

1.5 ADMINISTRATIVE CHANGE ORDERS 

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

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

1.7 CONSTRUCTION CHANGE DIRECTIVE 

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

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

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

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

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

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

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

1.3 DEFINITIONS 

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

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

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

1.4 SCHEDULE OF VALUES 

A. Submit the schedule of values to Architect through Construction Manager at earliest possible 
date, but no later than seven (7) days before the date scheduled for submittal of initial 
Applications for Payment. 

B. Format and Content:   

1. Use AIA Document G703 as form for schedule of values, with entries typewritten.  

2. Identification:  Include the following Project identification on the schedule of values: 

a. Project name and location. 
b. Architect's project number. 
c. Contractor's name and address. 
d. Date of submittal. 

3. Use the Project Manual table of contents as a guide to establish line items for the 
schedule of values.  Provide line item(s) for each Specification Section.  

01 29 00 
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4. Arrange the schedule of values to indicate the following for each item listed, completing 
columns A, B and C of AIA Document G703: 

a. Column A: Indicate Specification Section number. 
b. Column B: Indicate Specification Section title, and provide separate line items for 

labor and materials. 
c. Column C: Provide separate line item dollar values for labor and materials. Round 

amounts to nearest whole dollar. 

5. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment.  In addition to line items for each applicable 
specification section, include the following: 

a. 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. 

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: 
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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 (7) days prior to due date for review 
by Construction Manager. 

C. Application for Payment Forms:  Use AIA Document G702/CMa and AIA Document G703 as 
form for Applications for Payment. 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor.  Construction Manager will return 
incomplete applications without action. 

1. Entries shall match data on the schedule of values. 
2. Include amounts for work completed following previous Application for Payment, 

whether or not payment has been received.   

E. Stored Materials:  Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items 
stored on-site and items stored off-site. 
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1. Enter in column F (Materials Presently Stored) of AIA Document G703 the value of 
materials presently stored for which payment is sought. Recalculate the total of the 
column at the end of each pay period. This value covers both materials newly stored for 
which payment is sought and materials previously stored which are not yet incorporated 
into the Project.  Payment by the Owner for stored materials does not result in a 
deduction from this column. Only as materials are incorporated into the Project is their 
value deducted from this column and incorporated into column E (Work Completed--
This Period.). 

2. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 
surety to payment, for stored materials. 

3. Provide supporting documentation that verifies amount requested, such as paid invoices.  
Match amount requested with amounts indicated on documentation; do not include 
overhead and profit on stored materials. 

F. Transmittal:  Submit three (3) signed and notarized original copies of each Application for 
Payment to Construction Manager.  

G. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule. 
4. Certificates of insurance and insurance policies. 
5. Performance and payment bonds. 

H. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited to, two 
originals and two copies each of the following: 

1. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
2. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
3. AIA Document G707, "Consent of Surety to Final Payment." 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

Attachment: Stored Materials Invoicing Documentation 

END OF SECTION 01 29 00 
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 

1. General coordination procedures. 
2. Digital data files. 
3. Coordination drawings. 
4. Owner’s Project Representative activities. 
5. Electronic form procedures. 
6. Requests for Information (RFIs). 
7. Project meetings. 

1.3 COORDINATION PROCEDURES 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections, which depend on each other for proper 
installation, connection, and operation.  Each contractor shall coordinate its construction 
operations with those of other contractors and entities to ensure efficient and orderly installation 
of each part of the Work.  

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

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

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

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

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

01 31 00 
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C. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials.  Coordinate use of 
temporary utilities to minimize waste. 

1.4 DIGITAL DATA FILES 

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

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

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

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

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

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

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

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

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

1.5 COORDINATION DRAWINGS 

A. Each Contractor: 

1. Participate in the Coordination Drawing process as required to ensure work is 
coordinated with associated Contractors to fulfill the scope and schedule of the project. 
Contractors with work in areas where more than one Contractor has Contract Work must 
participate in coordination process for that area of work. 

2. Architect will furnish Contractor with digital media copies of architectural, structural, 
mechanical, plumbing, and electrical base information, not including drawing sheets or 
details, at no charge, upon providing Architect with a fully-executed indemnification 
agreement. 
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3. At an initial coordination meeting scheduled by the Construction Manager in accordance 
with schedule defined in Division 01 Section Multiple Project Summary – Project 
Schedule, coordinate the schedule of the creation and revision of Coordination Drawings 
with the Architect, Construction Manager, Owner, and involved Contractors as required 
to meet the construction schedule. 

4. Revise Coordination Drawings identifying work of applicable Contract that requires 
coordination with building systems or that presents potential interference with existing 
construction or construction provided by another Contractor. Examples of these 
components and work include (but are not limited to): 

a. Systems located above ceilings or integrated into ceiling system such as ducts, 
piping, lighting, cable trays, electrical conduits, joist cross bracing, structure, 
supports, fire protection systems, diffusers, grilles, access doors, etc. 

b. Components of systems installed on roofs requiring roof penetrations, structural 
support, lightning protection, etc. 

c. Components suspended or otherwise inside spaces such as gymnasium backstops, 
light fixtures, ducts, gymnasium dividers, web spaces of trusses with duct/pipe, 
etc. 

d. Clearances required for service access or by codes. Show service access locations 
including brief note such as “service access to filters”. 

e. Equipment located adjacent to building that may need coordination with 
landscaping such as dust collectors, transformers, gas metering stations, chillers 
and condensing units, pads, louvers, etc. 

5. Resolution of Conflicts and Interferences: 

a. Schedule additional coordination meetings through Construction Manager with 
Architect, Owner, and other Contractors and attend additional coordination 
meetings as required to fully resolve conflicts and complete process. 

b. Review draft revisions of respective trades and Owner at subsequent coordination 
meetings with involved parties. Resolve conflicts and interferences at these 
meetings. 

c. Reposition proposed locations of components and equipment in applicable 
Contracts as required to resolve conflicts and address Owner’s serviceability 
concerns after review of Coordination Drawings. For exposed work, adjust and 
coordinate configuration of components to achieve aesthetics consistent with the 
scope of the Project without increase in Contract Sum. 
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d. Notify Construction Manager, Architect, Owner’s Representative, and affected 
Contractors in case of unresolved interferences or conflicts prior to installation of 
construction. Schedule meetings and take other measures to resolve interferences 
or conflicts and revise applicable Coordination Drawings as required.  Re-process 
revised Coordination Drawings in accordance with “Processing of Coordination 
Drawings” below to ensure all Contractors are aware of revisions in Coordination 
Drawings. 

e. When all conflicts have been resolved on each complete Coordination Drawing, 
each applicable Contractor shall digitally sign and date the drawings, and deliver to 
the Mechanical Contractor for additional distribution. A copy of the signed 
originals will be stored in the Construction Manager’s jobsite offices for reference 
for the duration of the construction. 

f. Each Contractor will be provided with a copy of each coordination drawing and 
may transcribe additional information from the copies stored in the Construction 
Manager’s jobsite offices. 

6. Do not proceed with work in Contract in each area until agreement is reached with all 
Contractors and the Construction Manager, Architect and Owner on exact arrangements 
for each room or area, unless otherwise directed by the Construction Manager, Architect 
or Owner. 

a. If Contractor proceeds prior to resolving conflicts and receiving above agreement 
or direction and conflicts ensue as a result, Contractor must modify installed 
construction as required to permit other Contractors to proceed with coordinated 
installation at no change in Contract Sum. 

B. Mechanical Contract: 

1. In accordance with the Coordination Drawing creation schedule agreed to as described 
above, prepare and distribute Coordination Drawings as specified in the Division 23 
Sections “Common Work Results for HVAC” and “Ductwork”, for all areas with any 
construction work, including indoor areas and rooms, roofs, and near building areas with 
mechanical equipment. Consider construction of other Contracts as shown in Contract 
Documents to avoid conflicts. Prepare and revise the Coordination Drawings in the order 
and within the schedule agreed upon. 

2. Coordinate the scheduling of coordination meetings with the project schedule 
Construction Manager, Architect, involved Contractors, and Owner. Schedule the 
meetings at the agreed upon schedule. 

3. Deliver two prints and one electronic file in format as required elsewhere and as agreed 
to at the initial coordination meeting, of each Coordination Drawing simultaneously to 
Construction Manager, Architect, Owner, and each Contractor listed below and obtain 
written dated receipts from other contractors.  Include additional print copy and 
electronic copy to Electrical Contractor, to become “Complete Coordination Drawing” 
for subsequent distribution and complete final coordination documentation as described 
below. Submit copy of receipts to Architect and Construction Manager. 
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4. Duplicate and deliver final complete drawings as required by Division 23 Section 
“Ductwork.” 

C. Contractors other than Mechanical Contractor: 

1. Obtain Coordination Drawings and prepare draft revisions to Coordination Drawings 
showing applicable work of respective Contract and indicating perceived conflicts, 
proposed resolution of conflicts with existing conditions and construction of other 
Contracts as shown in Coordination Drawings. 

2. Revise the Coordination Drawings in the order and within the schedule agreed upon. 

3. Obtain Complete Coordination Drawing prints and revise showing components and work 
of applicable Contract including resolution of conflicts with construction of other 
Contracts as agreed to and as shown on revised draft Coordination Drawings. 

4. Processing of Coordination Drawings:  Receive, revise, and deliver Complete 
Coordination Drawings initially prepared by Mechanical Contractor according to the 
following sequence as applicable to Project.  

5. Each Contractor: Obtain written dated receipt from subsequent recipient of Complete 
Coordination Drawings and submit copy of receipts to Architect and Construction 
Manager: 

a. Mechanical Contract. 
b. Electrical Contract. 
c. General Contract. 
d. Plumbing Contract. 
e. Site Contract. 

1.6 OWNER’S PROJECT REPRESENTATIVE ACTIVITIES 

A. Project Representative shall: 

1. Serve as liaison between Architect, Contractors 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. 

1.7 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. 

1.8 REQUESTS FOR INFORMATION (RFIs) 

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

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

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

1. Project number. 

2. RFI number. 

3. Contract number and title. 

4. Name of Contractor. 
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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 days of receipt of the RFI response. 

D. On receipt of Architect's action, immediately distribute the RFI response to affected parties.  
Review response and notify Architect and Construction Manager within seven days if 
Contractor disagrees with response. 

E. Electronic RFI Log: Architect will maintain a tabular log of RFIs organized by RFI number. 
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1.9 PROJECT MEETINGS 

A. Preconstruction Conference:  Construction Manager will schedule and conduct a 
preconstruction conference before starting construction, at a time convenient to Owner, 
Construction Manager and Architect, but no later than 15 days after date of Notice of Award. 

1. Attendees:  Authorized representatives of Owner, Construction Manager, Architect, and 
their consultants; Contractor and its superintendent; and other concerned parties shall 
attend the conference.  Participants at the conference shall be familiar with Project and 
authorized to conclude matters relating to the Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the 
following: 

a. Designation of key personnel and their duties. 
b. Lines of communications. 
c. Bonds and insurance. 
d. Subcontract list. 
e. Schedule of values. 
f. Payment request estimate. 
g. Applications for Payment. 
h. Contractor’s construction schedule. 
i. Submittals. 
j. Electronic form procedures (RFIs, ASIs, PRs). 
k. Procedures for processing Change Orders and Construction Change Directives. 
l. Quality control. 
m. Adjoining properties. 
n. Project schedule. 
o. Contractor review of Contract Documents, including Drawings and Specifications. 
p. Project meetings. 
q. Project closeout procedures. 
r. Electronic drawings. 
s. AIA and Word documents. 

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

B. Site Preconstruction Conference:  Construction Manager will schedule and conduct a site 
preconstruction conference, at a time convenient to Owner, Construction Manager and 
Architect. 

1. Attendees:  Authorized representatives of Owner, Owner’s testing agency, Construction 
Manager, Architect, and their consultants; Geotechnical Engineer of Record; Contractor 
and its superintendent; and other concerned parties shall attend the conference.  
Participants at the conference shall be familiar with Project and authorized to conclude 
matters relating to the Work. 

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

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

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

C. Structural Preconstruction Conference:  Construction Manager will schedule and conduct a 
structural preconstruction conference, at a time convenient to Owner, Construction Manager 
and Architect. 

1. Attendees:  Authorized representatives of Owner, Owner’s testing agency, Construction 
Manager, Architect, and their consultants; Geotechnical Engineer of Record; Contractor 
and its superintendent; and other concerned parties shall attend the conference.  
Participants at the conference shall be familiar with Project and authorized to conclude 
matters relating to the Work. 

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

a. Procedures for testing and inspecting. 
b. Submittals. 
c. Testing, placing, curing and finishing structural concrete. 
d. Hot/cold weather concrete construction. 
e. Fabrication and erection of structural steel. 
f. Attaching metal floor and roof deck, as applicable. 
g. Procedures for constructing composite slabs, as applicable. 
h. Procedures for unit masonry control joints, grouting, and workmanship. 
i. Hot/cold weather masonry construction. 
j. Cold formed metal framing. 
k. Roles of each party regarding the above work items. 

3. Report:  Construction Manager will prepare and distribute meeting report. 
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D. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 

1. Review each Specification Section for requirements for preinstallation conferences. 

a. No later than 15 days after date of Notice of Award, submit to Architect complete 
listing of preinstallation conferences to be held.  

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 of scheduled meeting dates. 

3. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. Contract Documents. 
b. Deliveries. 
c. Submittals. 
d. Review of mockups. 
e. Time schedules. 
f. Weather limitations. 
g. Manufacturer's written instructions. 
h. Warranty requirements. 
i. Compatibility of materials. 
j. Acceptability of substrates. 
k. Temporary facilities and controls. 
l. Space and access limitations. 
m. Testing and inspecting requirements. 
n. Installation procedures. 
o. Coordination with other work. 
p. Required performance results. 
q. Protection of adjacent work. 

4. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

5. Reporting:  Distribute report of the meeting to each party present and to other parties 
requiring information. 

6. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

E. Progress Meetings:  Construction Manager will conduct progress meetings at regular intervals, 
unless otherwise necessitated. 
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1. Attendees:  In addition to representatives of Owner, Construction Manager, and 
Architect, each contractor, subcontractor, supplier, and other entity concerned with 
current progress or involved in planning, coordination, or performance of future activities 
shall be represented at these meetings.  All participants at the meeting shall be familiar 
with Project and authorized to conclude matters relating to the Work. 

2. Agenda:  Review report of previous progress meeting.  Review other items of 
significance that could affect progress.  Include topics for discussion as appropriate to 
status of Project. 

a. Review present and future needs of each entity present, including the following: 

1) Report of progress since previous meeting. 

2) Architect/Engineer discussion items. 

3) Status of ASIs, PRs, Change Orders. 

4) Status of submittals. 

5) Contractor's Construction Schedule:  Review progress since the last 
meeting.  Determine whether each activity is on time, ahead of schedule, or 
behind schedule, in relation to Contractor's construction schedule.   

a) Determine how construction behind schedule will be expedited; 
secure commitments from parties involved to do so.  Discuss whether 
schedule revisions are required to ensure that current and subsequent 
activities will be completed within the Contract Time. 

b) Review schedule for next period. 

6) Date of Substantial Completion. 

7) Status of RFIs. 

8) Owner discussion items. 

9) Discussion items for each Contract. 

10) General and administrative items, including such items as: 

a) Project documentation. 
b) Prohibitions. 
c) Identification cards. 
d) Separation. 
e) Egress. 
f) Conservation. 

3. Report:  Construction Manager will prepare and distribute the meeting report to each 
party present and to parties requiring information. 
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F. Health and Safety Committee Meetings: Owner will conduct health and safety committee 
meetings as needed, in accordance with requirements of Regulations of the Commissioner of 
Education, Part 155 (8 NYCRR 155), Section 155.5(c)(2). 

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

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

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

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

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

1. Attendees:  Authorized representatives of Owner, Construction Manager, Architect, and 
their consultants; Contractor and its superintendent; and other concerned parties shall 
attend the meeting.  Participants at the meeting shall be familiar with Project and 
authorized to conclude matters relating to the Work. 

2. Agenda:  Discuss items of significance that could affect or delay Project closeout, 
including the following: 

a. Preparation of record documents. 
b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance. 
c. Submittal of written warranties. 
d. Requirements for preparing operations and maintenance data. 
e. Requirements for delivery of material samples, attic stock, and spare parts. 
f. Requirements for demonstration and training. 
g. Owner's occupancy requirements. 
h. Responsibility for removing temporary facilities and controls. 

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 
 
 
Attachment: Request for Electronic Drawing Files 
    Terms of Electronic File Transfer (TOFT) 
 

END OF SECTION 01 31 00 
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 
2. Reports. 

1.3 INFORMATIONAL SUBMITTALS 

A. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule 
for entire construction period. Follow format outlined in attachment at end of this Section. 

B. Site Condition Reports:  Submit at time of discovery of differing conditions. 
C. Special Reports:  Submit at time of unusual event. 

1.4 COORDINATION 

A. Secure time commitments for performing critical elements of the Work from entities involved. 
B. Coordinate each construction activity in the network with other activities and schedule them in 

proper sequence. 

1.5 CONTRACTOR’S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for commencement of the Work to date of 
final completion. 

B. Contract completion date shall not be changed by submission of a schedule that shows an early 
completion date, unless specifically authorized by Change Order. 

1.6 CONTRACTOR’S CONSTRUCTION SCHEDULE (GANTT CHART) 

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

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

01 32 00 
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C. Distribution:  Distribute copies of approved schedule to Architect, Construction Manager, 
Owner, separate contractors, testing and inspecting agencies, and other parties with a need-to-
know schedule responsibility. 

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

1.7 REPORTS 

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

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

Attachment: Format for Construction Schedule 

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

CONSTRUCTION SCHEDULE  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Format 
 

 
 

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

 
Related Technical Specification number. 
Distinct graphic delineation, indicating area of building where schedule item in located. 
Shop drawing submittal date and required acceptance date. 
Product procurement date and anticipated delivery date. 
Projected start and completion dates for each item. 
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SECTION 01 32 00 - PROJECT SCHEDULE - Attachment #1 
   
 FORMAT FOR  

CONSTRUCTION SCHEDULE  
 

 
 
 

 
 
 

Sample 
 
 
 
 

Provide separate bar for each item in sequential order from beginning of Project to completion with the 
following information included for each item: 

 
Related Technical Specification number. 
Distinct graphic delineation, indicating area of building where schedule item in located. 
Shop drawing submittal date and required acceptance date. 
Product procurement date and anticipated delivery date. 
Projected start and completion dates for each item. 
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SECTION 01 33 00 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for the administrative and procedural requirements for submitting 
Shop Drawings, Product Data, Samples, and other submittals. 

1. Process designated submittals for the Project electronically through designated Electronic 
Submittal System.  PDF files must be opened, viewed, modified and printed using Adobe 
Acrobat PDF software to view reviewer comments/stamps. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's and Construction Manager’s responsive action.  Action submittals are those 
submittals indicated in individual Specification Sections as "action submittals." 

B. As-Specified Products: Products to be incorporated into Project as specified by manufacturer 
name and product designation and including all options in Part 2 of technical specifications, 
intended to be installed as specified in Part 3 of technical specifications, and from a product 
category specifically identified as eligible to be considered as an “as-specified product” in the 
Action Submittals Article in Part 1 of technical specifications. 

C. Informational Submittals:  Written and graphic information and physical samples that do not 
require Architect's and Construction Manager’s responsive action.  Submittals may be rejected 
for not complying with requirements.  Informational submittals are those submittals indicated in 
individual Specification Sections as "informational submittals." 

D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems 
used for representing documents in a device-independent and display resolution-independent 
fixed-layout document format. 

E. Electronic Submittal System: A method to transmit certain electronic submittals between the 
Contractor, Construction Manager, Architect, and Owner, using Submittal Exchange website 
service. 

1. For consistency, the standard file format will be PDF. Convert paper originals and other 
file formats to PDF prior to submission. 

2. In the event of system malfunction, process submittals in accordance with the Architect’s 
instructions, until the system malfunction has been corrected. 

01 33 00 
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3. For this Project, process the following submittal types through the designated electronic 
submittal system: 

a. Product Data. 
b. Sustainable Design Submittals. 
c. Shop Drawings. 
d. Product Schedules. 
e. Qualification Data. 
f. Certificates (Welding, Installer, Manufacturer, Product, and Material, as 

applicable). 
g. Test Reports (Material, Product, Preconstruction, Compatibility, and Field, as 

applicable). 
h. Research Reports. 
i. Warranty (sample). 
j. Design Data, including calculations. 
k. Coordination Drawings. 
l. Delegated-Design Services Certifications. 

4. For Samples, provide electronic submittal of Sample cover sheet, identifying location and 
actual delivery date of Samples. Deliver Samples to location (Architect’s office, Project 
site, etc.) as directed by the Architect. 

1.4 COLOR SCHEDULE 

A. Color Schedule: Within 30 days after date of Notice of Award, submit a complete list of 
proposed manufacturers and complete product designations (i.e. model, grade, series, product 
line, etc.) for each item requiring color selection by Architect. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Where indicated, submit all submittal items required for each Specification Section 
concurrently. 

3. Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination. 

a. Architect and Construction Manager reserve the right to withhold action on a 
submittal requiring coordination with other submittals until related submittals are 
received. 
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B. Processing Time:  Allow sufficient time for submittal review, including time for resubmittals.  
No extension of the Contract Time will be authorized because of failure to transmit submittals 
enough in advance of the Work to permit processing, including resubmittals. 

C. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 
follows: 

1. Include a cover sheet on each submittal item for identification. Do not combine different 
submittals under same cover sheet; only one submittal is to be provided per email. 

a. Cover Sheet Form: Use PDF version of sample form included in Project Manual. 
Complete each item on form, sign and date. Architect will furnish PDF version of 
sample form. 

2. Name submittal file as directed by Architect. 

3. Transmit each submittal via Electronic Submittal System. 

4. Transmit each submittal to Architect using the Submittal Exchange website 
www.submittalexchange.com. 

D. Resubmittals:  Make resubmittals in same form and, for non-electronic submittals, in the same 
number of copies as initial submittal. 

1. Note date and content of revision in label or title block and clearly indicate extent of 
revision. 

2. Resubmit submittals until they are marked with approval notation from Architect and 
Construction Manager. 

3. Refer to the General Conditions for provisions allowing Owner to obtain reimbursement 
from the Contractor for amounts paid to the Architect for evaluation of certain 
resubmittals. 

E. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.   

F. Use for Construction:  Retain complete electronic copies of submittals on Project site during 
Construction.  Also maintain one complete set of hard paper copies of all approved submittals 
on Project site during Construction.  Use only final action submittals that are marked with 
approval notation from Architect and Construction Manager. 

G. Use of As-Specified Verification Form: The As-Specified Verification Form is intended to 
reduce certain action submittal paperwork for select products to be incorporated into the Work. 
If product to be incorporated into Project is specified by name and product designation in Part 2 
of the Technical Specification Section and is from a product category specifically identified as 
eligible to be considered as an “as-specified product” in the Action Submittals Article in Part 1 
of technical specifications, submit “As-Specified Verification Form” attached to this 
Specification Section. 
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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. 



Tetra Tech SUBMITTAL PROCEDURES 
Architects & Engineers Project No. 234903-23001 01 33 00 / Page 5 

B. Product Data:  Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. Mark submittal to show which products and options are applicable. 

2. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Statement of compliance with specified referenced standards. 
c. Testing by recognized testing agency. 

3. For equipment, include the following in addition to the above, as applicable: 

a. Printed performance curves. 
b. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

C. As-Specified Submittals: Complete the “As-Specified Verification Form”. 

1. Refer to the Action Submittals Article of technical specification sections. If the product to 
be incorporated into the Project is an “as-specified product” as defined in this Section, 
then submit “As-Specified Verification Form” in lieu of Product Data, otherwise submit 
full Product Data.  

2. Do not use “As-Specified Verification Form” unless specifically indicated in technical 
specification. 

3. The “As-Specified Verification Form” alone serves as the submittal for the specific 
product and no additional action submittal data is due at the time of the submittal. The 
full specific product technical data, however, is required to be included in the Operation 
and Maintenance Manual. Comply with requirements specified in Division 01 Section 
“Operation and Maintenance Data”. 

D. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data, unless 
submittal based on Architect's digital data drawing files is otherwise permitted. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of dimensions established by field measurement. 
e. Relationship and attachment to adjoining construction clearly indicated. 
f. Seal and signature of professional engineer if specified. 

E. Product Schedule:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the 
following information in tabular form: 
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1. Type of product.  Include unique identifier for each product indicated in the Contract 
Documents or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 

F. Qualification Data:  Prepare written information that demonstrates capabilities and experience 
of firm or person.  Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified. 

G. Certificates: 

1. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents.  Submit record of Welding 
Procedure Specification and Procedure Qualification Record on AWS or ASME forms as 
applicable.  Include names of firms and personnel certified. 

2. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying 
that Installer complies with requirements in the Contract Documents and, where required, 
is authorized by manufacturer for this specific Project. 

3. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents.  
Include evidence of manufacturing experience where required. 

4. Product Certificates:  Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents. 

5. Material Certificates:  Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents. 

H. Test Reports: 

1. Material Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements in the Contract Documents. 

2. Product Test Reports:  Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing 
agency, or on comprehensive tests performed by a qualified testing agency. 

3. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed 
before installation of product, for compliance with performance requirements in the 
Contract Documents. 

4. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product.  Include written recommendations for primers 
and substrate preparation needed for adhesion. 
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5. Field Test Reports:  Submit written reports indicating and interpreting results of field 
tests performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents. 

I. Research Reports:  Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project.   

J. Warranty: Submit sample warranties as required in individual Specification Sections.  

K. Design Data:  Prepare and submit written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations.  
Include list of assumptions and other performance and design criteria and a summary of loads.  
Include load diagrams if applicable.  Provide name and version of software, if any, used for 
calculations.  Include page numbers. 

L. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 Section 
"Project Management and Coordination." 

M. Delegated-Design  Submittal:  In addition to Shop Drawings, Product Data, and other required 
submittals, submit certificate, signed and sealed by the responsible professional engineer, for 
each product and system specifically assigned to Contractor to be designed or certified by a 
professional engineer, indicating compliance with building code in effect for Project. 

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents.  Include list of codes, loads, and other factors used in performing 
these services. 

1.9 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. 
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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: 

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.   
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1.10 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." 

1.11 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect. 

1.12 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: 

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. 
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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) 
 Delegated Design Submittal Form  

END OF SECTION 01 33 00 
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CONTRACTOR:   SUBMITTAL DATE          /          /  

     
 
ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 
 Architect’s  
 Project No.: 234903-23001 
   
 Proj. Name: Reconstruction Dobbs Ferry UFSD 
 
 Location:  Dobbs Ferry, 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: 234903-23001 
 
 Project Title:  Reconstruction Dobbs Ferry UFSD 
 
 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.: 234903-23001 
   
 Proj. Name: Reconstruction Dobbs Ferry UFSD 
 
 Location:  Dobbs Ferry, 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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DELEGATED DESIGN SUBMITTAL 

CONTRACTOR:   SUBMITTAL DATE          /          /  

DESIGN PROFESSIONAL:  
 
ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 

 Architect’s  
 Project No.: 2234903-23001 
 

 Proj. Name: Reconstruction Dobbs Ferry UFSD 
 

 Location:  Dobbs Ferry, New York 
 

PRODUCT IDENTIFICATION 
 

Specification Section No.  
 

   
Name of Product:   

 

  
 

  
Name of Manufacturer:   
 

SUBCONTRACTOR 
 

 
 

SUPPLIER 
 

 
 

RELATIONSHIP TO STRUCTURE 
Building 
Name    

 

 
  (Room #)    (Room Name) 
 
Contract Drawing  No.:  

 

DEVIATION FROM CONTRACT DOCUMENTS:  
 

 
 

 
 

 

 

 

RESERVED FOR USE BY TETRA TECH 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance with information 
given and the design concept expressed in the Contract Documents and that the dele-
gated component or system design conforms to the performance specifications and any 
subsequent amendments; to the overall project design; and that it can be integrated into 
the building system; if such integration requires other modifications or costs to the 
Project the Contractor shall be responsible for all such additional costs. Review not 
conducted for the purpose of determining the accuracy and completeness of other 
details such as dimensions, quantities, and calculations, or for substantiating instruc-
tions for installation or performance of equipment or systems, all of which remain the 
responsibility of the Contractor as required by the Contract Documents. Review shall 
not constitute approval of safety precautions or of any construction means, methods, 
techniques, sequences or procedures.  

DESIGN PROFESSIONAL’S COMMENTS:   
 
CONTRACTOR COMMENTS:   
 
ARCHITECT’S COMMENTS:   
 
 
CONSTRUCTION MANAGER’S  CERTIFICATION DESIGN PROFESSIONAL’S CERTIFICATION 
I certify that this submittal has been reviewed and approved I certify that I am a design professional currently licensed in New York  
by the Construction Manager in accordance with the State and confirm my responsibility for work included in this submittal in  
General Conditions.    accordance with the General Conditions.  Further, I certify that to the best  
 of my knowledge, information and belief, the plans and specifications are 
BY      in accordance with applicable requirements of the New York State    
   Uniform Fire Prevention and Building Code, the State Energy  
CM Submittal No.   Conservation Construction Code and construction standards of the 
   Education Department. 
CONTRACTOR’S STAMP  
 BY   
 
         CONTRACTOR’S CERTIFICATION 

 I certify that this submittal has been reviewed and approved by the Contractor in ac-
cordance with the General Conditions.  Products/Materials 

 Are free of asbestos as required by the Contract Documents. 
  
 BY   

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No.  ___ 
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SECTION 01 35 26 – GOVERNMENTAL SAFETY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Safety requirements included in 8 NYCRR 155.5 Uniform Safety Standards for School 
Construction and Maintenance Projects. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Provide all measures, including (but not limited to) materials, 
equipment, and procedures, required to comply with following requirements of 8 NYCRR 155.5 
Uniform Safety Standards for School Construction and Maintenance Projects. 

B. Certificate of Occupancy: 

1. 8 NYCRR 155.5 (a):  “The occupied portion of any school building shall always comply 
with the minimum requirements necessary to maintain a certificate of occupancy.” 

C. General Safety and Security Standards for Construction Projects: 

1. 8 NYCRR 155.5 (e)(1): “All construction materials shall be stored in a safe and secure 
manner.” 

2. 8 NYCRR 155.5 (e)(2): “Fences around construction supplies or debris shall be 
maintained.” 

3. 8 NYCRR 155.5 (e)(3): “Gates shall always be locked unless a worker is in attendance to 
prevent unauthorized entry.” 

4. 8 NYCRR 155.5 (e)(4): “During exterior renovation work, overhead protection shall be 
provided for any sidewalks or areas immediately beneath the work site or such areas shall 
be fenced off and provided with warning signs to prevent entry.” 

5. 8 NYCRR 155.5 (e)(5): “Workers shall be required to wear photo identification badges at 
all times for identification and security purposes while working at occupied sites.” 

01 35 26 
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D. Separation of Construction Areas from Occupied Spaces: 

1. 8 NYCRR 155.5 (f): “Construction areas which are under the control of a contractor and 
therefore not occupied by district staff or students shall be separated from occupied areas. 
Provisions shall be made to prevent the passage of dust and contaminants into occupied 
parts of the building. Periodic inspection and repairs of the containment barriers must be 
made to prevent exposure to dust or contaminants. Gypsum board must be used in exit 
ways or other areas that require fire rated separation. Heavy duty plastic sheeting may be 
used only for a vapor, fine dust or air infiltration barrier, and shall not be used to separate 
occupied spaces from construction areas.” 

2. 8 NYCRR 155.5 (f)(1): “A specific stairwell and/or elevator should be assigned for 
construction worker use during work hours. In general, workers may not use corridors, 
stairs or elevators designated for students or school staff.” 

E. Cleaning Occupied Areas: 

1. 8 NYCRR 155.5 (f)(2): “Large amounts of debris must be removed by using enclosed 
chutes or a similar sealed system. There shall be no movement of debris through halls of 
occupied spaces of the building. No material shall be dropped or thrown outside the walls 
of the building.” 

2. 8 NYCRR 155.5 (f)(3): “All occupied parts of the building affected by renovation 
activity shall be cleaned at the close of each workday. School buildings occupied during a 
construction project shall maintain required health, safety and educational capabilities at 
all times that classes are in session.” 

F. Exiting and Ventilation: 

1. 8 NYCRR 155.5(g): Maintain exiting and ventilation during school construction projects. 
2. 8 NYCRR 155.5(g)(1): “Required exits, temporary stairs, ramps, exit signs, and door 

hardware shall be provided at all times.” 
3. 8 NYCRR 155.5(g)(2): “Required ventilation to occupied spaces affected by construction 

will be maintained during the project.” 

G. Noise Control: 

1. 8 NYCRR 155.5 (i):  “Construction and maintenance operations shall not produce noise 
in excess of 60 dba in occupied spaces or shall be scheduled for times when the building 
or affected building spaces are not occupied or acoustical abatement measures shall be 
taken.” 

H. Control of Fumes, Gases and Contaminants: 

1. 8 NYCRR 155.5 (j):  The contractor shall be responsible for the control of chemical 
fumes, gases, and other contaminants produced by welding, gasoline or diesel engines, 
roofing, paving, painting, and other fumes to ensure they do not enter occupied portions 
of the building or air intakes. 
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I. “Off-Gassing” of Volatile Organic Compounds: 

1. 8 NYCRR 155.5 (j)(1):  The contractor shall be responsible to ensure that activities and 
materials which result in "off-gassing" of volatile organic compounds such as glues, 
paint, furniture, carpeting, wall coverings, drapery, etc. are scheduled, cured or ventilated 
in accordance with manufacturer’s recommendations before a space can be occupied. 

J. Asbestos Isolation: 

1. 8 NYCRR 155.5 (k):  “Large and small asbestos abatement projects as defined by 12 
NYCRR 56 shall not be performed while the building is occupied.” Note, it is NYSED’s 
interpretation that the term "building", as referenced in this section of 8 NYCRR 155.5, 
means a wing or major section of a building that can be completely isolated from the rest 
of the building with sealed non-combustible construction. The isolated portion of the 
building must contain exits that do not pass through the occupied portion and ventilation 
systems must be physically separated and sealed at the isolation barrier. 

2. Exterior work such as roofing, flashing, siding, or soffit work may be performed on 
occupied buildings provided proper variances are in place as required, and complete 
isolation of ventilation systems and at windows is provided. Care must be taken to 
schedule work so that classes are not disrupted by noise or visual distraction. 

K. Lead and Asbestos Testing: 

1. 8 NYCRR 155.5 (c)(1):  “All school areas to be disturbed during renovation or 
demolition shall be tested for lead and asbestos.” 

a. Asbestos and Asbestos-Containing Materials: 

1) Be advised that asbestos and asbestos-containing materials are required to 
be abated as part of this Project. Refer to Division 02 Section “Asbestos 
Abatement”. 

a) The extent of asbestos to be abated as part of the Project is indicated 
on Drawings included in the Contract Documents. 

b) Prior to beginning Work, review Owner’s “Asbestos Management 
Plan” to ensure asbestos or asbestos-containing materials identified in 
that document are not disturbed. 

2) Be advised that if materials suspected to be asbestos, or to contain asbestos, 
that are not included in the Project and not identified in the Contract 
Documents are encountered during construction, immediately notify Owner 
and take precautions as required to avoid disturbing materials until directed 
by Owner. 
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3) Transmission Electron Microscopy (TEM): All asbestos abatement work 
that requires clearance air sampling in accordance with New York State  
Industrial Code Rule 56 shall have clearance air samples collected and 
analyzed using Transmission Electron Microscopy as per the Asbestos 
Hazard Emergency Response Act (40 CFR 763).  Refer to Division 02 
Section “Asbestos Abatement”. 

b. Lead and Lead-Containing Materials: 

1) Be advised that a lead inspection has been performed as required by New 
York State Education Department and a copy of the lead inspection report is 
available at the Owner's offices. 

L. Code Rule 56: 

1. 8 NYCRR 155.5(k): “All asbestos abatement projects shall comply with all applicable 
Federal and State laws including but not limited to the New York State Department of 
Labor industrial code rule 56 (12 NYCRR 56), and the Federal Asbestos Hazard 
Emergency Response Act (AHERA), 40 CFR part 763 (Code of Federal Regulations, 
1998 Edition, Superintendent of Public Documents, U.S. Government Printing Office, 
Washington, DC 20402; 1998; available at the Office of Facilities Planning, Education 
Building Annex, Room 360, State Education Department, Albany, NY 12234.” 

M. Lead: 

1. 8 NYCRR 155.5 (l):  Surfaces that will be disturbed by reconstruction must have a 
determination made as to the presence of lead. Projects which disturb surfaces that 
contain lead shall have in the specifications a plan prepared by a certified Lead Risk 
Assessor or Supervisor which details provisions for occupant protection, worksite 
preparation, work methods, cleaning and clearance testing which are in general 
accordance with the HUD Guidelines.  

a. Be advised that disturbance of lead and lead-containing materials is not anticipated 
as part of this Project. 

b. Contractor is responsible for complying with requirements of all applicable 
federal, state and local regulations, including (but not limited to) OSHA Lead in 
Construction Standard 29 CFR 1926.62, when construction activities involve 
disturbance of materials containing 1.0 mg/sq cm or 0.5 percent of lead or less, 
including (but not limited to) lead-based paint, ceramic tile, and similar materials. 

c. If materials suspected to contain lead above 1.0 mg/sq cm or above 0.5 percent that 
are not included in Project or identified in Contract Documents are encountered 
during construction, immediately notify Owner and take applicable precautions to 
avoid disturbing materials until directed by Owner. 

N. Disposal of Lead Abatement Waste: 

1. Test all debris from lead abatement activities to determine whether it is hazardous or non-
hazardous waste. 
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2. Transport and dispose of debris determined to be hazardous waste in accordance with 
applicable regulations. 

3. Package, label, and mark all hazardous waste materials in accordance with applicable 
requirements of 49 CFR 173, 178 and 179. 

4. Maintain hazardous waste manifest from date of transport until date of disposal, 
destruction or recycling. 

5. Return fully executed hazardous waste manifests to Owner within 60 days after date 
waste accepted by initial transporter. 

6. Dispose of material determined to be Construction and Demolition Debris in accordance 
with 6 NYCRR 360 and 364.   Provide trip tickets or other documentation clearly 
identifying generating site, Owner, transporter, disposal site and amount of material 
removed from site, transported to and disposed of at disposal site. 

7. Refer to Division 02 Section “Lead-Safe Work Practices” for additional requirements. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 35 26 
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SECTION 01 40 00 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results 
are specified in their respective Specification Sections. Requirements in individual 
Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract 
Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 
required by Architect, Owner, Construction Manager, or authorities having jurisdiction 
are not limited by provisions of this Section. 

1.3 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced," unless otherwise further 
described, means having successfully completed a minimum of five previous projects similar in 
nature, size, and extent to this Project; being familiar with special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

B. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 
employee, subcontractor, or sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, assembly, and similar operations. 

C. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term 
"testing laboratory" has the same meaning as the term "testing agency." 

D. Quality-Assurance Services: Activities, actions, and procedures performed before and during 
execution of the Work, to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

01 40 00 
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E. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work, to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements. Contractor's quality-control services do not 
include contract administration activities performed by Architect or Construction Manager. 

1.4 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect. 

1.5 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 
requirements is specified and the standards or requirements establish different or conflicting 
requirements for minimum quantities or quality levels, inform the Architect regarding the 
conflict and obtain clarification prior to proceeding with the Work. Refer conflicting 
requirements that are different, but apparently equal, to Architect for clarification before 
proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the 
minimum provided or performed. The actual installation may comply exactly with the minimum 
quantity or quality specified, or it may exceed the minimum within reasonable limits. To 
comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements. Refer uncertainties to Architect for a decision 
before proceeding. 

1.6 ACTION SUBMITTALS 

A. Delegated Design Services Statement: Submit a statement signed and sealed by the responsible 
design professional, for each product and system specifically assigned to Contractor to be 
designed or certified by a design professional, indicating that the products and systems are in 
compliance with performance and design criteria indicated. Include list of codes, loads, and 
other factors used in performing these services. 

1.7 INFORMATIONAL SUBMITTALS 

A. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

B. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
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3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 

C. Reports: Prepare and submit certified written reports and documents as specified. 

D. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents established for 
compliance with standards and regulations bearing on performance of the Work. 

1.8 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 
Sections. Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, telephone number, and email address of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample-taking and testing and 

inspection. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in other 
Sections. Include the following: 

1. Name, address, telephone number, and email address of technical representative making 
report. 

2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement of whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 
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C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in 
other Sections. Include the following: 

1. Name, address, telephone number, and email address of factory-authorized service 
representative making report. 

2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
4. Statement of whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

1.9 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels required; 
individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. As applicable, procure products 
from manufacturers able to meet qualification requirements, warranty requirements, and 
technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Professional Engineer Qualifications: A professional engineer who is an appropriately licensed 
design professional legally qualified to practice in New York State and who is experienced in 
providing engineering services of the kind indicated. Engineering services are defined as those 
performed for installations of the system, assembly, or product that is similar in material, 
design, and extent to those indicated for this Project. 

E. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent 
agency with the experience and capability to conduct testing and inspection indicated, as 
documented in accordance with ASTM E329, and with additional qualifications specified in 
individual Sections; and, where required by authorities having jurisdiction, that is acceptable to 
authorities. 

F. 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. 

G. Factory-Authorized Service Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect, demonstrate, correct, and 
perform service on installations of manufacturer's products that are similar in material, design, 
and extent to those indicated for this Project. 
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1.10 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspection they are engaged to 
perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work 
that failed to comply with the Contract Documents will be charged to Contractor, and the 
Contract Sum will be adjusted by Change Order. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. Perform additional quality-control activities, whether specified or 
not, to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction. Perform quality-control services required of Contractor 
by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 

a. Contractor will not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspection will be performed. 

a. For testing or inspecting services indicated as Owner’s responsibility, notify 
Owner and testing agency at least 3 business days in advance of time when Work 
that requires testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

D. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections. Report results in writing as specified in Division 01 Section "Submittal 
Procedures." 
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E. 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. 

F. Contractor's Associated Requirements and Services: Cooperate with agencies and 
representatives performing required tests, inspections, and similar quality-control services, and 
provide reasonable auxiliary services as requested. Notify agency sufficiently in advance of 
operations to permit assignment of personnel. Provide the following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspection. Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
6. Security and protection for samples and for testing and inspection equipment at Project 

site. 

G. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 
quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

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. Schedule Contents: Include tests, inspections, and quality-control services, including 
Contractor- and Owner-retained services, commissioning activities, and other Project-
required services paid for by other entities. 

2. Distribution: Distribute schedule to Owner, Architect, Construction Manager, testing 
agencies, and each party involved in performance of portions of the Work where tests and 
inspections are required. 

1.11 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special 
tests and inspections required by authorities having jurisdiction as the responsibility of Owner, 
as indicated in Statement of Special Inspections attached to this Section, and as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control 
procedures, and reviewing the completeness and adequacy of those procedures to perform 
the Work. 
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2. Notifying Architect, Commissioning Authority, Construction Manager, and Contractor 
promptly of irregularities and deficiencies observed in the Work during performance of 
its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect and Commissioning Authority, through Construction Manager, with 
copy to Contractor and to authorities having jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections, and stating in each report whether tested and inspected 
Work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected Work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Architect's, Commissioning Authority's, and Construction Manager's 
reference during normal working hours. 

3.2 CORRECTION AND PROTECTION 

A. General: On completion of testing, inspection, sample-taking, and similar services, correct 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes. Restore patched areas 
and extend restoration into adjoining areas with durable seams that are as invisible as 
possible. Comply with the Contract Document requirements for cutting and patching in 
Division 01 Section "Execution." 

B. Protect construction exposed by or for quality-control service activities. 
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C. Correction and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

Attachment:  Statement of Special Inspections 

END OF SECTION 01 40 00 
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STATEMENT OF SPECIAL INSPECTIONS 

 
Project: Reconstruction to Dobbs Ferry Middle High School and Springhurst Elementary School 

Location: DOBBS FERRY, NEW YORK 

Owner: DOBBS FERRY UNION FREE 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 

 



  
QUALITY CONTROL - STATEMENT OF SPECIAL INSPECTIONS Tetra Tech 
01 40 00-A1 / Page 2 Project No. 234903-23001 Architects & Engineers  

Qualifications of Inspectors and Testing Technicians 
 
The qualifications of all personnel performing Special Inspection and testing activities are subject to the 
approval of the Building Official. The credentials of all Inspectors and testing technicians shall be 
provided if requested. 
 
Key for Minimum Qualifications of Inspection Agents: 
 
When the Registered Design Professional in Responsible Charge deems it appropriate that the individual 
performing a stipulated test or inspection have a specific certification or license as indicated below, such 
designation shall appear below the Qualifications on the Schedule. 

PE Structural Engineer – a licensed PE  specializing in the design of building structures  

PE/GE  Geotechnical Engineer – a licensed PE specializing in soil mechanics and foundations   
EIT Engineer-In-Training – a graduate engineer who has passed the Fundamentals of 

Engineering examination  

American Concrete Institute (ACI) Certification 

ACI-CFTT Concrete Field Testing Technician – Grade 1 
ACI-CCI Concrete Construction Inspector 
ACI-LTT Laboratory Testing Technician – Grade 1&2 
ACI-STT Strength Testing Technician  

American Welding Society (AWS) Certification 

AWS-CWI Certified Welding Inspector 
AWS/AISC-SSI Certified Structural Steel Inspector 
 
American Society of Non-Destructive Testing (ASNT) Certification 
ASNT  Non-Destructive Testing Technician – Level II or III.  

International Code Council (ICC) Certification 

ICC-SMSI Structural Masonry Special Inspector 
ICC-SWSI Structural Steel and Welding Special Inspector  
ICC-SFSI Spray-Applied Fireproofing Special Inspector 
ICC-PCSI Prestressed Concrete Special Inspector  
ICC-RCSI Reinforced Concrete Special Inspector  
 
National Institute for Certification in Engineering Technologies (NICET) 
NICET-CT Concrete Technician – Levels I, II, III & IV 
NICET-ST Soils Technician - Levels I, II, III & IV 
NICET-GET Geotechnical Engineering Technician - Levels I, II, III & IV 

Association of the Wall and Ceilings Industries International (AWCI) 

AWCI 12-B Standard Practice for the Testing and Inspection of Field Applied Thin-Film Intumescent 
Fire-Resistive Materials; an Annotated Guide. 
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Schedule of Special Inspection Services 
 

INSPECTION AND TESTING 
REQUIRED 

(Required if 
checked; Not 

Applicable if not 
checked) 

TECHNICAL 
SPECIFICATION 

SECTION (Refer to for 
additional information) 

C
O

N
T

IN
U

O
U

S
 

P
E

R
IO

D
IC

 

(“Continuous” & “Periodic” defined by the Code; refer to applicable 
Technical Specification Section for specific frequency requirements) 

Cast-in-Place Concrete (1705.3)     
1. Inspection of reinforcing steel and verify placement  03 30 00   
2. Inspection of reinforcing steel welding:     

 a. Verification of ASTM A706 material  03 30 00   

 b. Inspect single-pass fillet welds, maximum 5/16”   03 30 00   

 c. Inspect all other welds  03 30 00   
3. Inspection of anchors to be installed in concrete prior to and 

during placement 
 03 30 00   

4. Inspect anchors post-installed in hardened concrete     
a. Adhesive anchors installed in horizontally or upwardly 

inclined orientations to resist sustained tension loads. 
 03 30 00   

b.  Mechanical anchors and adhesive anchors not defined 
in 4a. 

 03 30 00   

5. Verify use of required design mix  03 30 00   
6. Sampling fresh concrete for fabricating specimens for 

strength testing, perform slump and air content tests, and 
measure temperature of concrete 

 03 30 00   

7. Inspection of concrete and shotcrete placement for proper 
application techniques 

 03 30 00   

8. Verify maintenance of specified curing temperature and 
techniques 

 03 30 00   

9. Verification of in-situ concrete strength, prior to stressing of 
tendons in post-tensioned concrete, and prior to removal of 
shores and forms from beams and structural slabs 

 03 30 00   

10. Inspection of formwork for shape, location and dimensions 
of the concrete member being formed 

 03 30 00   

11. Inspection of post-tensioning operations  03 38 16   
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Precast Concrete (1705.3)     
1. Inspection of reinforcing steel  03 41 00   
2. Verify use of required design mix  03 41 00   
3. Inspection of prestressed operations     
   a. Application of prestressing forces  03 41 00   

   b. Grouting of bonded prestressing tendons in the seismic-
force-resisting system 

 03 41 00   

4. Sampling fresh concrete; slump, air content, temperature, 
strength test specimens 

 03 41 00   

5. Inspection of formwork for shape, location and dimensions 
of the concrete member being formed 

 03 41 00   

6. Inspection of concrete placement for proper application 
techniques 

 03 41 00   

7. Inspection for maintenance of specified curing temperature 
and techniques 

 03 41 00   

8. Erection of precast concrete members  03 41 00, 03 48 10   
 
 
 
 
Fabricated Items (1704.2.5 and 1705.10)     
1. Inspection of structural, load-bearing or lateral load-resisting 

members or assemblies as noted on Contract Documents that 
are fabricated in a fabricator’s shop 

 ?? ?? ??   

Exceptions: 
a. The fabricator has been approved to perform work without 
special inspections per NYSBC 1704.2.5.1. 
b. The members or assemblies are to be fabricated on site. Then 
refer to the respective material categories for inspections. 
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Masonry (1705.4) 
  

 
 

   

 Level 1   04 20 00   

1. Prior to construction, verify certificates of compliance used 
in masonry construction 

 04 20 00  
 

 
 

 Level 2 Level 3   Level 2 
 Level 3 

04 20 00   

1. Prior to construction, verify compliance with the approved 
submittals. 

 
 

04 20 00  
 

 
 

2. Prior to construction, verify f’m, except where specifically 
exempted by the Code  

 
 

04 20 00  
 

 
 

3. During construction, verify Slump flow and Visual Stability 
Index (VSI) when self-consolidating grout is delivered to 
the project site 

 
 

04 20 00  
 

 
 

4. During construction, verify f’m for every 5,000 sqft  
 

04 20 00  
 

 
 

5. During construction, verify proportions of materials in 
premixed or preblended mortar, and grout other than self-
consolidating grout, as delivered to the project site. 

 
 

04 20 00   
 

6. At start of masonry construction, verify to ensure 
compliance: 

    

   a. Proportions of site prepared mortar.  04 20 00  
 

 
 

 b. Grade, type and size of reinforcement, connectors, and 
anchor bolts. 

 04 20 00  
 

 
 

   c. Sample panel construction.  04 20 00  
 

 
 

7. Prior to grouting, verify that the following are in compliance:     
a. Grout space  04 20 00  

 
 

 
b. Placement of reinforcement, connectors, and anchor 

bolts 
 04 20 00  

 
 

 
c. Proportions of site-prepared grout  04 20 00  

 
 

 
8. During construction, verify compliance of the following:     
   a. Materials and procedures with the approved submittals.  04 20 00  

 
 

 
   b. Placement of masonry units and mortar joint construction.  04 20 00  

 
 

 
   c. Size and location of structural members.  04 20 00  

 
 

 
   d. Type, size and location of anchors including anchorage of 

masonry to structural members, frames or other 
construction 

 04 20 00  
 

 
 

   e. Welding of reinforcing bars  04 20 00  
 

 
 

   f. Preparation, construction and protection of masonry during 
cold or hot weather 

 04 20 00  
 

 
 

   g. Placement of grout.  04 20 00  
 

 
 

9. Observe preparation of grout specimens, mortar specimens 
and/or prisms 

 04 20 00  
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Structural Steel (1705.2.1)     
1. Minimum inspections prior to welding per AISC 360 

(including but not limited to material verification, welder 
qualification and fit-up of joints). 

 05 12 00   

2. Minimum inspections during welding per AISC 360  05 12 00   
a. Placement and installation of steel headed stud anchors  05 12 00   
b. Verification of ASTM A 706 material  05 12 00   
c. Testing of resisting flexural and axial forces in 

intermediate and special moment frames, and boundary 
elements of special reinforced concrete shear walls and 
shear reinforcement. 

 05 12 00   

3. Minimum inspections after welding per AISC 360 (including 
but not limited to size, length and location of welds; welds 
meet visual acceptance criteria; and repair activities) 

 05 12 00   

4. Inspection of welding via UT for CJP groove welds subject 
to transversely applied tension loading in butt, T-, and 
Corner joints 

    

a. Risk Category III or IV structures  05 12 00   
b. Risk Category II structures  05 12 00   

5. Minimum inspections prior to high-strength bolting (except 
for snug-tight joints) per AISC 360 (including but not limited 
to material verification of high-strength bolts, nuts, and 
washers; and bolting procedures) 

 05 12 00   

6. Minimum inspections during high-strength bolting (except 
for snug-tight joints) per AISC 360 (included but not limited 
to assemblies and positioning) 

 05 12 00   

   a. For pretension/slip-critical connections using turn-of-nut 
with match marking method, direct-tension-indicator 
method, or twist-off-type tension control bolt method. 

 05 12 00   

   b. For pretension/slip-critical connections using calibrated 
wrench method or turn-of-nut method without 
matchmarking 

 05 12 00   

7. Minimum inspections after high-strength bolting per AISC 
360 

 05 12 00   

8. Inspection of fabricated and/or erected steel to verify 
compliance with the construction drawings. 

 05 12 00   

a. Details such as bracing and stiffeners  05 12 00   
b. Member locations  05 12 00   
c. Joint details  05 12 00   

9. Inspection during placement of anchor rods and other 
embedded items supporting structural steel for compliance with 
construction drawings. 

 05 12 00   

8. Material verification of structural steel: Identification 
markings to conform to ASTM standards specified in the 
approved construction documents  

 05 12 00   
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Open-Web Steel Joists and Joist Girders (1705.2.3)     
1.  Installation of open-web steel joists and joist girders     
a.  End connections – welded or bolted per SJI  05 21 00   
b. Bridging – horizontal or diagonal     

1. Standard bridging per SJI  05 21 00   
2. Bridging that differs from SJI specification  05 21 00   

 
 
 
 
Cold-Formed Steel Deck (1705.2.2)     
1.  Inspection or Execution Tasks Prior to Deck Placement per 

SDI QA/QC (including but not limited to compliance of 
materials with construction documents) 

 05 31 00   

2.  Inspection or Execution Tasks After to Deck Placement per 
SDI QA/QC (including but not limited to compliance of 
installation with construction documents) 

 05 31 00   

3. Inspection or Execution Tasks Prior to Welding per SDI 
QA/QC (including but not limited to verification of 
procedures and certifications) 

 05 31 00   

4. Inspection or Execution Tasks During Welding per SDI 
QA/QC  

 05 31 00   

5. Inspection or Execution Tasks After Welding per SDI 
QA/QC (including but not limited to size, length and location 
of welds; welds meet visual acceptance criteria; and repair 
activities) 

 05 31 00   

6. Inspection or Execution Tasks Prior to Mechanical Fastening 
per SDI QA/QC (including but not limited to material 
verification) 

 05 31 00   

7. Inspection or Execution Tasks During Mechanical Fastening 
per SDI QA/QC (including but not limited to verification of 
positioning and installation) 

 05 31 00   

8. Inspection or Execution Tasks After Mechanical Fastening 
per SDI QA/QC (including but not limited to verification of 
spacing, type and location; repair activities) 

 05 31 00   

 
 
 
 

 
 
 
 
 

Cold-Formed Steel Trusses (1705.2.4)     
1. For trusses spanning 60 feet or greater:     
a.  Verify the temporary installation restraint/bracing is 
installed per the approved truss submittal package. 

 05 40 00   

b.  Verify the permanent individual truss member 
restraint/bracing is installed per the approved truss submittal 
package. 

 05 40 00   
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Wood Construction (170505)     
1. For Metal-plate connected wood trusses spanning 60 feet or 

greater:  
    

a. Verify the temporary installation restraint/bracing is 
installed per the approved truss submittal package. 

 06 10 00, 06 16 00, 
06 17 53 

  

b. Verify the permanent individual truss member 
restraint/bracing is installed per the approved truss 
submittal package. 

 06 10 00, 06 16 00, 
06 17 53 

  

2.  Inspect High-load diaphragms for grade and thickness of 
sheathing material; nominal size of framing members; 
fastener diameter and length; fastener layout and spacing  

 06 10 00   

 
 
 
 
Exterior Insulation and Finish Systems (EIFS) (1705.16)     
Not required if water-resistive barrier is installed with a means 
of draining moisture to the exterior. Also not required for EIFS 

applications over masonry or concrete walls. 
1.  Inspection of water-resistive batter coating when installed 

over a sheathing substrate.   

 07 24 13   

 
 
 
 
Sprayed Fire-resistant Materials (1705.14)     
1.  Verify surface preparation in accordance with 

manufacturer’s written instructions. 
 07 81 00   

2.  Verify temperature and area ventilation before and after 
application in accordance with manufacturer’s written 
instructions. 

 07 81 00   

3. Verify thickness of sprayed fire-resistant materials     
a.  Minimum of 4 measurements per 1,000 sq ft of floor, roof 

and wall assembly areas, or part thereof at each story. 
 07 81 00   

b. Minimum of 25% of structural members at each story.  07 81 00   
4. Verify density of sprayed fire-resistant materials.     
a.  Minimum of one sample per 2,500 sq ft of floor, roof and 

wall assembly areas, or part thereof at each story. 
 07 81 00   

b. Minimum of one sample from each type of structural 
framing member per 2,500 sq ft of floor area or part thereof 
at each story. 

    

5. Verify cohesive/adhesive bond strength of sprayed fire-
resistant materials. 

    

a.  Minimum of one sample per 2,500 sq ft of floor, roof and 
wall assembly areas or part thereof at each story. 

 07 81 00   

b. Minimum of one sample from each type of structural 
framing member per 2,500 sq ft of floor area or part thereof 
at each story 

 07 81 00   

c. Bond tests to qualify a primer, paint, or encapsulant when 
acceptable bond strength performance between those 
coatings and the fire-resistant material has not been 
determined. 

 07 81 00   
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Mastic and Intumescent Fire-resistant Coatings (1705.15)     
1.  Verify surface preparation, application, and thickness when 

applied to structural elements and decks in accordance with 
AWCI 12-B 

 07 81 23   

 
 
 
 
Fire-Resistant Penetrations and Joints (1705.17)     
1.  Inspection of through-penetrations and membrane 

penetration firestops in buildings in Risk Category III or IV 
per ASTM E2174 

 07 84 13   

2. Inspections of fire-resistant joint systems and perimeter fire 
barrier systems in buildings in Risk Category III or IV per 
ASTM E2393 

  07 84 43, 07 95 
13.13 

  

 
 
 
 
Soils (1705.6)     
1. Verify materials below shallow foundations are adequate to 

achieve the design bearing capacity 
 31 20 00   

2. Verify excavations are extended to proper depth and have 
reached proper material 

 31 20 00   

3. Perform classification and testing of compacted fill materials  31 20 00   
4. Verify use of proper materials, densities and lift thicknesses 

during placement and compaction of compacted fill 
 31 20 00   

5. Prior to placement of compacted fill, inspect subgrade and 
verify that site has been prepared properly 

 31 20 00   

 
 
Driven Deep Foundations (1705.7)     
1. Verify element materials, sizes and lengths comply with the 

requirements 
 31 62 13, 31 62 16, 

31 62 19, 31 22 23 
  

2. Determine capacities of test elements and conduct additional 
load tests, as required 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

3. Inspect driving operations and maintain complete and 
accurate records for each element 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

4. Verify placement locations and plumbness, confirm type and 
size of hammer, record number of blows per foot of 
penetration, determine required penetrations to achieve 
design capacity, record tip and butt elevations and document 
any damage to foundation element 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

5. For steel elements, perform additional special inspections in 
accordance with 1705.2 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

6. For concrete elements and concrete-filled elements, perform 
additional special inspections in accordance with Section 
1705.3 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

7. For specialty elements, perform additional inspections   31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

 
 
 
 
 
Cast-In-Place Deep Foundations (1705.8)     
1. Inspect drilling operations and maintain complete and  31 63 16, 31 63 29   
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accurate records for each element 
2. Verify placement locations and plumbness, confirm element 

diameters, bell diameters (if applicable), lengths, embedment 
into bedrock (if applicable), and adequate end bearing strata 
capacity. Record concrete or grout volumes. 

 31 63 16, 31 63 29   

3. For concrete elements, perform tests and additional special 
inspections in accordance with Section 1705.3 

 31 63 16, 31 63 29   

 
 
 
 
 
Helical Pile Foundations (1705.9)     
1. Inspect installation operations and maintain complete and 

accurate records for each pier 
 ??   

2. Verify and record installation equipment used, pile 
dimensions, tip elevations, final depth, final installation 
torque other data as required  

 ??   

 
 
 
 
 
 
Wind Resistance Inspections (1705.11)  
 

    

1. Structural wood – of elements in main windforce-resisting 
system 

    

   a. Inspection of gluing operations. 
 

06 10 00, 06 16 00, 
06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 
fastening 

 
06 10 00, 06 16 00, 
06 17 53 

  

2. Cold-formed steel light-frame construction – of elements in 
main windforce-resisting systems. 

 
   

a. Inspection of welding operations  05 40 00   
b. Inspection of screw attachment, bolting, anchoring and 

other fastening 
 05 40 00   

3. Wind-resisting components:       
   a. Inspection of roof covering, roof deck and roof framing 

connections 
 

05 12 00, 05 21 00, 
05 31 00, 07 53 23 

  

   b. Inspection of exterior wall covering and wall connections 
to roof and floor diaphragms and framing 

 
04 20 00, 07 24 13, 
08 41 13, 08 44 13 
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Seismic Resistance Inspections (1705.12)  
 

    

1. Structural steel:       
SDC B, C, D, E, or F – refer to 1705.12.1.1 for exceptions 
a. Seismic force-resisting systems – inspection in accordance 

with AISC 341  

 05 12 00   

SDC B (R>3), C (R>3), D, E, or F 
b. Structural steel elements - inspection in accordance with 

AISC 341  

 05 12 00   

SDC C, D, E, or F, refer to 1705.12.2 for exceptions 
2. Structural wood, seismic-force-resisting systems:   

    

   a. Inspection of field gluing operations. 
 

06 10 00, 06 17 00, 
06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 
fastening 

 
06 10 00, 06 17 00, 
06 17 53 

  

SDC C, D, E, or F, refer to 1705.12.3 for exceptions 
3. Cold-formed steel framing - of elements in seismic-force-

resisting systems 

    

a. Inspection of welding operations of seismic-force-resisting 
systems 

 05 40 00   

b. Inspection of screw attachment, bolting, anchoring and 
other fastening 

 05 40 00   

SDC C, D, E or F; coord with 13.2.2 of ASCE 7 
4. Designated seismic systems – Inspection systems requiring 

Seismic Qualification per ASCE 7.  Verify label, anchorage 
and mounting conforms to certificate of compliance 

 ??   

5. Architectural components      
a. Inspection of erection and fastening of exterior cladding          
b. Inspection of erection and fastening of interior and exterior 

nonbearing walls 
         

c. Inspection of erection and fastening of interior and exterior 
veneer 

         

d. Access floors – inspection of anchorage           
6. Mechanical and electrical components:       

SDC C, D, E or F 
   a. Inspection of anchorage of electrical equipment for 

emergency power systems 
 

        

SDC E or F 
   b. Inspection of anchorage installation or other electrical 

equipment 
 

        

SDC C, D, E or F 
   c. Inspection of installation and anchorage of piping systems 

and associated mechanical units designed to carry 
hazardous materials 

 

        

SDC C, D, E, or F 
   d. Inspection of installation and anchorage of ductwork 

designed to carry hazardous materials 
 

        

SDC, C, D, E, or F 
   e. Inspection of installation and anchorage of vibration 

isolation systems 
 

        

SDC, C, D, E, or F 
   f. Inspection of installation of mechanical and electrical 

equipment where automatic fire sprinkler systems are 
installed to verify clearances 
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SDC B, C, D, E or F 
7. Seismic isolation system:  Inspection during fabrication and 

installation of isolator units and energy dissipation devices 
that are part of the seismic isolation system  

         

SDC D, E or F 
8. Cold-formed steel special bolted moment frames:  Inspection 

during installation of frames part of the seismic isolation 
system 

         

 
 
 
 
Seismic Resistance Structural Testing      
1. Structural steel:       

SDC B, C, D, E, or F 
   a. Seismic force-resisting systems: Non-destructive testing in 

accordance with quality assurance requirements of AISC 
341 

 

05 12 00   

   b. Structural steel elements: nondestructive testing in 
accordance with the quality assurance requirements of 
AISC 341 

 
05 12 00   

SDC B, C, D, E, or F 
2. Nonstructural Components: Confirm certification of 

compliance of seismic qualification for supports and 
attachments has been submitted by manufacturer for 
specified systems 

 

         

SDC C, D, E or F 
3. Designated seismic systems: Confirm certification of 

compliance of seismic qualification has been submitted for 
designated seismic systems 

 

??   

SDC B, C, D, E, or F 
4. Seismic isolation systems: Testing per ASCE 7, Section 17.8 

 
         

 
 
 
 
 
Structural Observations      
One or more of: RC IV; high-rise building; special structures as 

determined by RDP; required by building official 
1. Structural observations for structures   

    

SDC D, E, or F where RC III or IV or 
SDC E where RC I or II and > 2 stories above grade plane 

2. Structural observations for seismic resistance 
 

   

V = 130 mph or greater and RC III or IV 
3. Structural observations for wind resistance 
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SECTION 01 42 00 - REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

B. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

C. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated." 

D. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

E. "Install":  Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean, and similar operations at Project Site. 

F. "Provide":  Furnish and install, complete and ready for the intended use. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as if 
bound or copied directly into the Contract Documents to the extent referenced.  Such standards 
are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated. 

1. When the building code in effect for the Project cites a different edition, comply with the 
building code-cited edition. 

C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity.  Copies of applicable standards are not 
bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source. 

01 42 00 
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1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list.  
This information is subject to change and is believed to be accurate as of the date of the 
Contract Documents. 

1. AA - Aluminum Association (The); www.aluminum.org. 
2. AABC - Associated Air Balance Council; www.aabc.com. 
3. AAMA - American Architectural Manufacturers Association; www.aamanet.org. 
4. AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org. 
5. AASHTO - American Association of State Highway and Transportation Officials; 

www.transportation.org. 
6. AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org. 
7. ABBA - Air Barrier Association of America; www.airbarrier.org. 
8. ABMA - American Bearing Manufacturers Association; www.americanbearings.org. 
9. ACI - American Concrete Institute; (Formerly:  ACI International); www.concrete.org. 
10. ACPA - American Concrete Pipe Association; www.concrete-pipe.org. 
11. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org. 
12. AF&PA - American Forest & Paper Association; www.afandpa.org. 
13. AGA - American Gas Association; www.aga.org. 
14. AHAM - Association of Home Appliance Manufacturers; www.aham.org. 
15. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org. 
16. AI - Asphalt Institute; www.asphaltinstitute.org. 
17. AIA - American Institute of Architects (The); www.aia.org. 
18. AISC - American Institute of Steel Construction; www.aisc.org. 
19. AISI - American Iron and Steel Institute; www.steel.org. 
20. AITC - American Institute of Timber Construction; www.aitc-glulam.org. 
21. ALSC - American Lumber Standard Committee, Incorporated; www.alsc.org. 
22. AMCA - Air Movement and Control Association International, Inc.; www.amca.org. 
23. ANSI - American National Standards Institute; www.ansi.org. 
24. AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com. 
25. APA - APA - The Engineered Wood Association; www.apawood.org. 
26. APA - Architectural Precast Association; www.archprecast.org. 
27. API - American Petroleum Institute; www.api.org. 
28. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI). 
29. ARI - American Refrigeration Institute; (See AHRI). 
30. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org. 
31. ASCE - American Society of Civil Engineers; www.asce.org. 
32. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See 

ASCE). 
33. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 

www.ashrae.org. 
34. ASME - ASME International; (American Society of Mechanical Engineers); 

www.asme.org. 
35. ASNT - American Society for Nondestructive Testing (The); www.asnt.org 
36. ASSE - American Society of Safety Engineers (The); www.asse.org. 
37. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org. 
38. ASTM - ASTM International; www.astm.org. 
39. ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org. 
40. AWCI - Association of the Wall and Ceiling Industry; www.awci.org. 



Tetra Tech REFERENCES 
Architects & Engineers Project No. 234903-23001 01 42 00 / Page 3 

41. AWEA - American Wind Energy Association; www.awea.org. 
42. AWI - Architectural Woodwork Institute; www.awinet.org. 
43. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 

www.awmac.com. 
44. AWPA - American Wood Protection Association; www.awpa.com. 
45. AWS - American Welding Society; www.aws.org. 
46. AWWA - American Water Works Association; www.awwa.org. 
47. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com. 
48. BIA - Brick Industry Association (The); www.gobrick.com. 
49. BICSI - BICSI, Inc.; www.bicsi.org. 
50. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's 

Association); www.bifma.com. 
51. BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org. 
52. BWF - Badminton World Federation; (Formerly:  International Badminton Federation); 

www.bwfbadminton.org. 
53. CDA - Copper Development Association; www.copper.org. 
54. CE – Conformite Europeenne; http://ec.europa.eu/growth/single-market/ce-marking/. 
55. CEA - Canadian Electricity Association; www.electricity.ca. 
56. CEA - Consumer Electronics Association; www.ce.org. 
57. CFFA - Chemical Fabrics & Film Association, Inc.; www.chemicalfabricsandfilm.com. 
58. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org. 
59. CGA - Compressed Gas Association; www.cganet.com. 
60. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org. 
61. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org. 
62. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org. 
63. CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org. 
64. CPA - Composite Panel Association; www.pbmdf.com. 
65. CPPA – (Formerly: Corrugated Polyethylene Pipe Association; a Division of the Plastic 

Pipe Institute); www.plasticpipe.org/drainage/. 
66. CRI - Carpet and Rug Institute (The); www.carpet-rug.org. 
67. CRRC - Cool Roof Rating Council; www.coolroofs.org. 
68. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org. 
69. CSA - Canadian Standards Association; www.csa.ca. 
70. CSA - CSA International; (Formerly:  IAS - International Approval Services); www.csa-

international.org. 
71. CSI - Construction Specifications Institute (The); www.csinet.org. 
72. CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org. 
73. CTI - Cooling Technology Institute; (Formerly:  Cooling Tower Institute); www.cti.org. 
74. CWC - Composite Wood Council; (See CPA). 
75. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com. 
76. DHI - Door and Hardware Institute; www.dhi.org. 
77. ECA - Electronic Components Association;(See ECIA). 
78. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA). 
79. ECIA – Electronic Components Industry Association; www.eciaonline.org. 
80. EIA - Electronic Industries Alliance; (See TIA). 
81. EIMA - EIFS Industry Members Association; www.eima.com. 
82. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org. 
83. ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org. 
84. ESTA - Entertainment Services and Technology Association; (See PLASA). 
85. ETL - Intertek (See Intertek); www.intertek.com. 
86. EVO - Efficiency Valuation Organization; www.evo-world.org. 
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87. FIBA - Federation Internationale de Basketball; (The International Basketball 
Federation); www.fiba.com. 

88. FIVB - Federation Internationale de Volleyball; (The International Volleyball 
Federation); www.fivb.org. 

89. FM Approvals - FM Approvals LLC; www.fmglobal.com. 
90. FM Global - FM Global; (Formerly:  FMG - FM Global); www.fmglobal.com. 
91. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.; 

www.floridaroof.com. 
92. FSA - Fluid Sealing Association; www.fluidsealing.com. 
93. FSC - Forest Stewardship Council U.S.; www.fscus.org. 
94. FSEC - Florida Solar Energy Center; www.fsec.ucf.edu. 
95. GA - Gypsum Association; www.gypsum.org. 
96. GANA - Glass Association of North America; www.glasswebsite.com. 
97. GS - Green Seal; www.greenseal.org. 
98. HI - Hydraulic Institute; www.pumps.org. 
99. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI). 
100. HMMA - Hollow Metal Manufacturers Association; (See NAAMM). 
101. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org. 
102. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com. 
103. IAPSC - International Association of Professional Security Consultants; www.iapsc.org. 
104. IAS – International Accreditation Service; www.iasonline.org. 
105. IAS - International Approval Services; (See CSA). 
106. ICBO - International Conference of Building Officials; (See ICC). 
107. ICC - International Code Council; www.iccsafe.org. 
108. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net. 
109. ICPA - International Cast Polymer Alliance; www.icpa-hq.org. 
110. ICRI - International Concrete Repair Institute, Inc.; www.icri.org. 
111. IEC - International Electrotechnical Commission; www.iec.ch. 
112. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org. 
113. IES - Illuminating Engineering Society; (Formerly:  Illuminating Engineering Society of 

North America); www.ies.org. 
114. IESNA - Illuminating Engineering Society of North America; (See IES). 
115. IEST - Institute of Environmental Sciences and Technology; www.iest.org. 
116. IGCC - Insulating Glass Certification Council; www.igcc.org. 
117. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org. 
118. IGSHPA - International Ground Source Heat Pump Association; 

www.igshpa.okstate.edu. 
119. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com. 
120. Intertek - Intertek Group; (Formerly:  ETL SEMCO; Intertek Testing Service NA); 

www.intertek.com. 
121. ISA - International Society of Automation (The); (Formerly:  Instrumentation, Systems, 

and Automation Society); www.isa.org. 
122. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA). 
123. ISFA - International Surface Fabricators Association; (Formerly:  International Solid 

Surface Fabricators Association); www.isfanow.org. 
124. ISO - International Organization for Standardization; www.iso.org. 
125. ISSFA - International Solid Surface Fabricators Association; (See ISFA). 
126. ITU - International Telecommunication Union; www.itu.int/home. 
127. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org. 
128. LMA - Laminating Materials Association; (See CPA). 
129. LPI - Lightning Protection Institute; www.lightning.org. 
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130. MBMA - Metal Building Manufacturers Association; www.mbma.com. 
131. MCA - Metal Construction Association; www.metalconstruction.org. 
132. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org. 
133. MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org. 
134. MHIA - Material Handling Industry of America; www.mhia.org. 
135. MIA - Marble Institute of America; www.marble-institute.com. 
136. MMPA - Moulding & Millwork Producers Association; (Formerly:  Wood Moulding & 

Millwork Producers Association); www.wmmpa.com. 
137. MPI - Master Painters Institute; www.paintinfo.com. 
138. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 

www.mss-hq.org. 
139. NAAMM - National Association of Architectural Metal Manufacturers; 

www.naamm.org. 
140. NACE - NACE International; (National Association of Corrosion Engineers 

International); www.nace.org. 
141. NADCA - National Air Duct Cleaners Association; www.nadca.com. 
142. NAIMA - North American Insulation Manufacturers Association; www.naima.org. 
143. NALP – National Association of Landscape Professionals (Formerly Professional 

Landcare Network); www.landscapeprofessionals.org. 
144. NBGQA - National Building Granite Quarries Association, Inc.; www.nbgqa.com. 
145. NBI – New Buildings Institute; www.newbuildings.org. 
146. NCAA - National Collegiate Athletic Association (The); www.ncaa.org. 
147. NCMA - National Concrete Masonry Association; www.ncma.org. 
148. NEBB - National Environmental Balancing Bureau; www.nebb.org. 
149. NECA - National Electrical Contractors Association; www.necanet.org. 
150. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org. 
151. NEMA - National Electrical Manufacturers Association; www.nema.org. 
152. NETA - InterNational Electrical Testing Association; www.netaworld.org. 
153. NFHS - National Federation of State High School Associations; www.nfhs.org. 
154. NFPA - National Fire Protection Association; www.nfpa.org. 
155. NFPA - NFPA International; (See NFPA). 
156. NFRC - National Fenestration Rating Council; www.nfrc.org. 
157. NHLA - National Hardwood Lumber Association; www.nhla.com. 
158. NICET - National Institute for Certification in Engineering Technologies; www.nicet.org. 
159. NLGA - National Lumber Grades Authority; www.nlga.org. 
160. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA). 
161. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org. 
162. NRCA - National Roofing Contractors Association; www.nrca.net. 
163. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org. 
164. NSF - NSF International; www.nsf.org. 
165. NSPE - National Society of Professional Engineers; www.nspe.org. 
166. NSSGA - National Stone, Sand & Gravel Association; www.nssga.org. 
167. NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com. 
168. NWFA - National Wood Flooring Association; www.nwfa.org. 
169. PCI - Precast/Prestressed Concrete Institute; www.pci.org. 
170. PDI - Plumbing & Drainage Institute; www.pdionline.org. 
171. PLANET - Professional Landcare Network; (See NALP). 
172. PLASA - PLASA; (Formerly:  ESTA - Entertainment Services and Technology 

Association); www.plasa.org. 
173. PTI - Post-Tensioning Institute; www.post-tensioning.org. 
174. RCSC - Research Council on Structural Connections; www.boltcouncil.org. 
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175. RFCI - Resilient Floor Covering Institute; www.rfci.com. 
176. RIS - Redwood Inspection Service; www.redwoodinspection.com. 
177. SAE - SAE International; www.sae.org. 
178. SCTE - Society of Cable Telecommunications Engineers; www.scte.org. 
179. SDI - Steel Deck Institute; www.sdi.org. 
180. SDI - Steel Door Institute; www.steeldoor.org. 
181. SEFA - Scientific Equipment and Furniture Association; www.sefalabs.com. 
182. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See 

ASCE). 
183. SGCC - Safety Glazing Certification Council; www.sgcc.org. 
184. SIA - Security Industry Association; www.siaonline.org. 
185. SJI - Steel Joist Institute; www.steeljoist.org. 
186. SMA - Screen Manufacturers Association; www.smainfo.org. 
187. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 

www.smacna.org. 
188. SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org. 
189. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org. 
190. SPIB - Southern Pine Inspection Bureau; www.spib.org. 
191. SPRI - Single Ply Roofing Industry; www.spri.org. 
192. SRCC - Solar Rating and Certification Corporation; www.solar-rating.org. 
193. SSINA - Specialty Steel Industry of North America; www.ssina.com. 
194. SSPC - SSPC:  The Society for Protective Coatings; www.sspc.org. 
195. STI - Steel Tank Institute; www.steeltank.com. 
196. SWI - Steel Window Institute; www.steelwindows.com. 
197. SWPA - Submersible Wastewater Pump Association; www.swpa.org. 
198. TABB - Testing, Adjusting and Balancing Bureau; www.tabbcertified.org. 
199. TCA - Tilt-Up Concrete Association; www.tilt-up.org. 
200. TCNA - Tile Council of North America, Inc.; www.tileusa.com. 
201. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org. 
202. TIA - Telecommunications Industry Association; (Formerly:  TIA/EIA - 

Telecommunications Industry Association/Electronic Industries Alliance); 
www.tiaonline.org. 

203. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See 
TIA). 

204. TMS - The Masonry Society; www.masonrysociety.org. 
205. TPI - Truss Plate Institute; www.tpinst.org. 
206. TPI - Turfgrass Producers International; www.turfgrasssod.org. 
207. TRI - Tile Roofing Institute; www.tileroofing.org. 
208. UFAC - Upholstered Furniture Action Council; www.ufac.org. 
209. UL - Underwriters Laboratories Inc.; www.ul.com. 
210. ULC - Underwriters Laboratories of Canada; www.ulc.ca. 
211. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org. 
212. USAV - USA Volleyball; www.usavolleyball.org. 
213. USBA - United States Badminton Association; www.usabadminton.org. 
214. USGBC - U.S. Green Building Council; www.usgbc.org. 
215. USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org. 
216. WA – Wallcoverings Association; www.wallcoverings.org. 
217. WASTEC - Waste Equipment Technology Association; www.wastec.org. 
218. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org. 
219. WCMA - Window Covering Manufacturers Association; www.wcmanet.org. 
220. WDMA - Window & Door Manufacturers Association; www.wdma.com. 
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221. WI - Woodwork Institute; (Formerly:  WIC - Woodwork Institute of California); 
www.wicnet.org. 

222. WMMPA - Wood Moulding & Millwork Producers Association; (See MMPA). 
223. WSRCA - Western States Roofing Contractors Association; www.wsrca.com. 
224. WWPA - Western Wood Products Association; www.wwpa.org. 

B. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list.  This 
information is believed to be accurate as of the date of the Contract Documents. 

1. IAPMO - International Association of Plumbing and Mechanical Officials; 
www.iapmo.org. 

2. ICC - International Code Council; www.iccsafe.org. 
3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org. 

C. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities in the 
following list.  Information is subject to change and is believed to be accurate as of the date of 
the Contract Documents. 

1. COE - Army Corps of Engineers; www.usace.army.mil. 
2. CPSC - Consumer Product Safety Commission; www.cpsc.gov. 
3. DOC - Department of Commerce; National Institute of Standards and Technology; 

www.nist.gov. 
4. DOD - Department of Defense; http://quicksearch.dla.mil. 
5. DOE - Department of Energy; www.energy.gov. 
6. EPA - Environmental Protection Agency; www.epa.gov. 
7. FAA - Federal Aviation Administration; www.faa.gov. 
8. FCC - Federal Communications Commission; www.fcc.gov. 
9. FG - Federal Government Publications; www.gpo.gov. 
10. GSA - General Services Administration; www.gsa.gov. 
11. HUD - Department of Housing and Urban Development; www.hud.gov. 
12. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies 

Division; http://eetd.lbl.gov. 
13. NIST - National Institute of Standards and Technology; www.nist.gov. 
14. OSHA - Occupational Safety & Health Administration; www.osha.gov. 
15. SD - Department of State; www.state.gov. 
16. TRB - Transportation Research Board; National Cooperative Highway Research 

Program; www.trb.org. 
17. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity 

Laboratory; www.ars.usda.gov. 
18. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov. 
19. USDJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 

www.ojp.usdoj.gov. 
20. USP - U.S. Pharmacopeia; www.usp.org. 
21. USPS - United States Postal Service; www.usps.com. 

D. Standards and Regulations:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list.  This information is subject to change and is believed to be 
accurate as of the date of the Contract Documents. 
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1. ADAAG - Accessibility Guidelines for Buildings and Facilities, Available from United 
States Access Board; www.access-board.gov. 

2. AHERA - Asbestos Hazard Emergency Response Act, Available from US Environmental 
Protection Agency; www.epa.gov. 

3. BCNYS - Building Code of New York State, Available from New York State 
Department of State; www.dos.ny.gov/DCEA/. 

4. CFR - Code of Federal Regulations; Available from Government Printing Office; 
www.gpo.gov/fdsys. 

5. DOD - Department of Defense; Military Specifications and Standards; Available from 
Department of Defense Single Stock Point; http://quicksearch.dla.mil. 

6. DSCC - Defense Supply Center Columbus; (See FS). 

7. FED-STD - Federal Standard; (See FS). 

8. FS - Federal Specification; Available from DLA Document Services; 
www.quicksearch.dla.mil. 

a. Available from Defense Standardization Program; www.dsp.dla.mil. 
b. Available from General Services Administration; www.gsa.gov. 
c. Available from National Institute of Building Sciences/Whole Building Design 

Guide; www.wbdg.org/ccb. 

9. IBC - International Building Code, Available from International Code Council; 
www.iccsafe.org. 

10. LEED - Leadership in Energy and Environmental Design (Green Building Rating 
Systems), Available from U.S. Green Building Council; www.usgbc.org. 

11. MILSPEC - Military Specification and Standards; (See DOD). 

12. NEC - National Electrical Code, Available from NFPA (National Fire Protection 
Association); www.nfpa.org. 

13. NSPC - National Standard Plumbing Code, Available from Plumbing-Heating-Cooling 
Contractors Association; www.phccweb.org. 

14. NYSED/MPS - New York State Education Department Manual of Planning Standards, 
Available from New York State Education Department (Facilities Planning); 
www.p12.nysed.gov/facplan/forms.html. 

15. USAB - United States Access Board; www.access-board.gov. 

16. UFAS - Uniform Federal Accessibility Standards Available from Access Board; 
www.access-board.gov. 

17. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See 
USAB). 
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E. State Government Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
list.  This information is subject to change and is believed to be accurate as of the date of the 
Contract Documents. 

1. CBHF - State of California; Department of Consumer Affairs; Bureau of Electronic 
Appliance and Repair, Home Furnishings and Thermal Insulation; www.bearhfti.ca.gov. 

2. NYSDEC - New York State Department of Environmental Conservation; 
www.dec.ny.gov. 

3. NYSDOH - New York State Department of Health; www.health.ny.gov. 
4. NYSDOT - New York State Department of Transportation; www.dot.ny.gov. 
5. NYSED - New York State Education Department (Facilities Planning); 

www.p12.nysed.gov/facplan/. 
6. NYSERDA - New York State Energy Research and Development Authority; 

www.nyserda.ny.gov. 
7. OSHPD - Office of Statewide Health Planning and Development (State of California); 

www.oshpd.ca.gov. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 42 00 
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

B. Related Requirements: 

1. Division 01 Section "Multiple Contract Project Summary - Project Schedule" for 
responsibilities for temporary facilities and controls for projects utilizing multiple 
contracts. 

1.3 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be included in 
the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use 
temporary services and facilities without cost, including, but not limited to, Architect, testing 
agencies, and authorities having jurisdiction. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all informational submittals required by this Section concurrently. 

1.5 INFORMATIONAL SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging 
areas, construction site entrances, vehicle circulation, and parking areas for construction 
personnel. 

B. Shoring and Bracing Plan: Submit shoring and bracing plan, designed, signed and sealed by the 
qualified professional engineer responsible for its preparation. 

C. Project Identification Signs: Show fabrication and installation details, including layouts, 
typestyles, graphic elements, and message content. 

01 50 00 
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1.6 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70. 

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits. 

C. Accessible Temporary Egress: Comply with applicable provisions in the United States Access 
Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link 
fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD 
line posts and 2-7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top and bottom rails. 
Provide galvanized-steel bases for supporting posts. 

B. Dust-Control Adhesive-Surface Walk-Off Mats: Provide mats minimum 36 by 60 inches. 

C. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; 
with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively. 

2.2 TEMPORARY FACILITIES 

A. Storage Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and 
equipment for construction operations. 

1. Store combustible materials apart from building. 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

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. 
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3.2 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.3 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Electric Power Service: Provide electric power service and distribution system of sufficient size, 
capacity, and power characteristics required for construction operations. 

1. Connect temporary service to Owner's existing power source, as directed by Owner. 
Maintain equipment in a condition acceptable to Owner. 

3.4 SUPPORT FACILITIES INSTALLATION 

A. Parking: Use designated areas of Owner's existing parking areas for construction personnel. 

B. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste 
from construction operations. Comply with requirements of authorities having jurisdiction. 
Comply with progress cleaning requirements in Division 01 Section "Execution." 

1. Waste from Construction Operations: Includes materials not intended or necessary for 
completion of Work, including packing materials, food waste, waste paper, and similar 
items. Excavated material is not included in this definition. 

2. Chutes: Provide enclosed chutes for removal of waste from construction operations from 
levels above grade level or roof. Remove waste in a controlled manner; materials shall 
not be dropped or thrown from heights. 

C. 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. 

D. Staging and Scaffolding: Provide facilities necessary for supporting materials and personnel in 
accordance with requirements of authorities having jurisdiction 

E. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

F. Temporary Elevator Use: Use of elevators is not permitted. 
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G. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are 
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore 
stairs to condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 
and to maintain means of egress. If stairs become damaged, restore damaged areas so no 
evidence remains of correction work. 

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. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

C. Temporary Erosion and Sedimentation Control:  

1. Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and 
airborne dust to undisturbed areas and to adjacent properties and walkways, according to 
“New York State Standards and Specifications for Erosion and Sediment Control” 
published by Empire State Chapter Soil and Water Conservation Society, under the 
direction of the New York State Department of Environmental Conservation, Division of 
Water.  

a. Soil Erosion and Sediment Control (SESC) Plan: Comply with SESC Plan for this 
Project in consultation with appropriate local agencies and soil conservation 
service. 

2. General Soil Erosion and Sediment Control Measures:  

a. Refer to SESC Plan for specific measures in addition to those identified below. 

b. Take precautions to prevent mud from construction site accumulating on adjoining 
public roads and sidewalks and Owner's roads and sidewalks.  Clean 
accumulations of mud from public roads and sidewalks and from Owner's roads 
and sidewalks when required by public authorities and when directed by Architect. 

c. Plan and execute construction by methods to control surface drainage from cuts 
and fills and from borrow areas, and to prevent erosion and sedimentation. 

1) Minimize amount of bare soil exposed at one time. 

2) Provide temporary measures and erosion control devices or methods 
appropriate to conditions at site. 

3) Construct fills and waste areas by selective placement to avoid erosive 
surface silts or clays. 
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4) Inspect earthwork to detect evidence of erosion and sedimentation as 
outlined in the SPDES permit and SPPP. Immediately apply corrective 
measures at no cost to the Owner.  Contractor will be responsible for any 
fines issued by any agency as a result of non-compliance with the SPDES 
permit and SPPP. 

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide 
barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains. 

E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from damage from construction operations. Protect tree root 
systems from damage, flooding, and erosion. 

1. Maintain protection zones free of weeds and trash. 

2. Do not prune roots or branches of trees to remain without approval of Architect. 

a. If pruning is approved, engage an experienced, qualified arborist to perform 
pruning and treating. 

3. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated 
that are damaged by construction operations, in a manner approved by Architect. 

F. Pest Control: Engage pest-control service to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion. Perform control operations lawfully, using materials approved by authorities 
having jurisdiction as environmentally safe. 

G. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure 
fence in a manner that will prevent people from easily entering site except by entrance gates. 

1. Extent of Fence: As required to enclose entire Project site or portion determined 
sufficient to accommodate construction operations. 

H. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 
similar violations of security. Lock entrances at end of each workday. 

I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

J. Temporary 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. 

C. 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. 
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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 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 certifying that location and elevation 
of improvements comply with requirements. 

B. Certified Surveys:  Submit two copies signed by land surveyor. 
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EXECUTION  Tetra Tech 
01 73 00 / Page 2 Project No. 234903-23001 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 



Tetra Tech CLOSEOUT PROCEDURES 
Architects & Engineers Project No. 234903-23001 01 77 00 / Page 1 

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 reinspection 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. 

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 Construction Manager. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials. 

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. 
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a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates.  Remove paint applied to required labels and 
identification. 

3. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent fixtures to comply with requirements for new fixtures. 

END OF SECTION 01 77 00 
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Manual Format: Submit operation and maintenance manuals in the 
following format: 

1. Two (2) paper copies as listed below. 
2. Two (2) digital media copies, PDF format on thumb drive. 

B. Prior to submission of paper copies and thumb drives as listed above, submit electronic files in 
PDF format for review and approval.   

1.4 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

A. Manuals, Paper Copy:  Submit manuals in the form of hard-copy, bound and labeled volumes. 

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear 
plastic sleeve on spine to hold label describing contents. 

a. If two or more binders are necessary to accommodate data of a system, organize 
data in each binder into groupings by subsystem and related components.  Cross-
reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  
Mark each tab to indicate contents.  Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

01 78 23 
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3. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

4. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, 
insert typewritten pages indicating drawing titles, descriptions of contents, and drawing 
locations. 

B. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name 
document files to correspond to system, subsystem, and equipment names used in manual 
directory and table of contents. Group documents for each system and subsystem into 
individual composite bookmarked files, then create composite manual, so that resulting 
bookmarks reflect the system, subsystem, and equipment names in a readily navigated 
file tree. Configure electronic manual to display bookmark panel on opening file. 

1.5 REQUIREMENTS FOR OPERATION AND MAINTENANCE MANUALS 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system.  
Each manual shall contain the following materials, in the order listed: 

1. Title Page:  Include the following information: 

a. Subject matter included in manual. 
b. Name and address of Project. 
c. Date of submittal. 
d. Name and contact information for Contractor. 

2. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual. 

a. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in 
each volume of the set. 

3. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 
for subsystems, equipment, and components of one system into a single binder. 
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1.6 OPERATION AND MAINTENANCE MANUALS 

A. Operation Content:  In addition to requirements in this Section, include operation data required 
in individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems and 
equipment indicated on Contract Documents. 

a. Product name and model number.  Use designations for products indicated on 
Contract Documents. 

b. Manufacturer's name. 
c. Equipment identification with serial number of each component. 
d. Equipment function. 
e. Complete nomenclature and number of replacement parts. 

2. Operating Procedures:  Include the following, as applicable: 

a. Startup procedures. 
b. Routine and normal operating instructions. 
c. Regulation and control procedures. 
d. Normal shutdown instructions. 
e. Seasonal and weekend operating instructions. 
f. Special operating instructions and procedures. 

3. Emergency Procedures:  Include the following, as applicable: 

a. Instructions on stopping. 
b. Shutdown instructions for each type of emergency. 
c. Operating instructions for conditions outside normal operating limits. 
d. Special operating instructions and procedures. 

4. Wiring diagrams. 

5. Control diagrams. 

6. Piped system diagrams. 

a. Piped Systems: Diagram piping as installed, and identify color-coding where 
required for identification. 

7. Precautions against improper use. 

8. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 
controls as installed. 

B. Maintenance Content:  Organize manual into a separate section for each product, material, and 
finish.  Include source information, product information, maintenance procedures, 
manufacturers’ maintenance documentation, maintenance and service schedules, spare parts list 
and source information, maintenance service contracts, repair materials and sources, and 
warranties and bonds, as described below. 
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1. Source Information:  List each product included in manual, identified by product name 
and arranged to match manual's table of contents.  For each product, list name, address, 
and telephone number of Installer or supplier and maintenance service agent, and cross-
reference Specification Section number and title in Project Manual and drawing or 
schedule designation or identifier where applicable. 

2. Product Information:  Include the following, as applicable: 

a. Product name and model number. 
b. Manufacturer's name. 
c. Color, pattern, and texture. 
d. Material and chemical composition. 
e. Reordering information for specially manufactured products. 

3. Maintenance Procedures:  Include manufacturer's written recommendations and the 
following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Schedule for routine cleaning and maintenance. 
e. Repair instructions. 

4. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including the following information for each component part or piece of 
equipment: 

a. Standard maintenance instructions and bulletins. 
b. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 
c. Identification and nomenclature of parts and components. 
d. List of items recommended to be stocked as spare parts. 

5. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

a. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies. 

b. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 

6. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance documentation 
and local sources of maintenance materials and related services. 

7. Maintenance Service Contracts:  Include copies of maintenance agreements with name 
and telephone number of service agent. 

8. Repair Materials and Sources:  Include lists of materials and local sources of materials 
and related services. 
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9. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances 
and conditions that would affect validity of warranties or bonds. 

a. Include procedures to follow and required notifications for warranty claims. 

1.7 MANUAL PREPARATION 

A. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

B. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents.  
Identify data applicable to the Work and delete references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and 
where the information is necessary for proper operation and maintenance of equipment or 
systems. 

C. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 
flow diagrams.  Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 
manuals. 

D. Submittals: Include copy of each product submittal approved by Architect. 

1. If the “As-Specified Verification Form” was used as the product submittal, include all 
pertinent product data as described in this Section. 

E. Safety Data Sheets (SDS): Include copy of SDS for each product installed. 

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 
and maintenance documentation. 

PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 23 
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 
including the following: 

1. Record Drawings. 
2. Miscellaneous record submittals. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings: Contractor to submit a full set of marked-up record drawings pertaining to 
their contract. Provide each drawing, whether or not changes and additional information were 
recorded. Comply with the following: 

1. Submit one full size set of the original, marked-up record prints. 
2. Submit two digital media copies, in color, in PDF format on thumb drives. PDFs to be 

saved and submitted as one file. 
3. Prior to submission of paper copies and thumb drives as listed above, submit electronic 

files in PDF format for review and approval.   

B. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities.   

1. Submit two paper copies of each submittal. 

1.4 RECORD DRAWINGS 

A. Record Prints:  Architect will provide Contractor with one paper set of Contract Drawings at 
beginning of Work at no cost.  

1. Preparation:  Mark record prints to show the actual installation where installation varies 
from that shown originally.   

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 
c. Record data as soon as possible after obtaining it. 
d. Record and check the markup before enclosing concealed installations. 

01 78 39 
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2. Content:  Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Revisions to routing of piping and conduits. 
d. Revisions to electrical circuitry. 
e. Locations of concealed internal utilities. 
f. Changes made by Addendum. 
g. Changes made by Architect’s Supplemental Instruction (ASI) forms.  
h. Changes made by Change Order or Construction Change Directive. 
i. Changes made following Architect's written orders. 

3. Mark record sets with red, permanent marker.  

B. Record Digital Data Files: Prepare a full set of digital data files of the Contract Drawings from 
the marked-up record prints.  

C. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. Indicate name of Contractor. 

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable 
paper cover sheets. Include identification on cover sheets. 

2. Record Digital Data Files: Organize digital data information into separate electronic files 
that correspond to each sheet of the Contract Drawings. Name each file with the sheet 
identification. Include identification in each digital data file. 

1.5 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work.  Bind or file 
miscellaneous records and identify each, ready for continued use and reference. 

1.6 RECORDING AND MAINTENANCE 

A. Maintenance of Record Documents:  Store record documents in the field office apart from the 
Contract Documents used for construction.  Do not use project record documents for 
construction purposes.  Maintain record documents in good order and in a clean, dry, legible 
condition, protected from deterioration and loss.  Provide access to project record documents for 
Architect's, Construction Manager’s, and Owner’s reference during normal working hours. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 39 
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Instruction in operation and maintenance of systems, subsystems, and equipment. 
3. Demonstration and training video recordings. 

1.3 CLOSEOUT SUBMITTALS 

A. Attendance Record:  For each demonstration and training session, submit list of participants, 
subjects covered, and length of instruction time. 

B. Demonstration and Training Video Recordings:  Submit two copies of each demonstration and 
training session. 

1. Identification:  On each copy, provide an applied label with the following information: 

a. Name of Project. 
b. Name of Architect. 
c. Name of Construction Manager. 
d. Name of Contractor. 
e. Name of service representative providing training. 
f. Name of instructor. 
g. Date of video recording. 

1.4 QUALITY ASSURANCE 

A. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Division 01 Section "Quality Requirements," experienced in operation and 
maintenance procedures and training. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

01 79 00 
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1.6 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training for each 
system and for equipment not part of a system, as required by individual Specification Sections. 
Include instruction for the following as applicable to the system, equipment, or component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following: 

a. System, subsystem, and equipment descriptions. 
b. Operating standards. 

2. Documentation:  Review the following items in detail: 

a. Manuals. 
b. Warranties and bonds. 

3. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Routine and normal operating instructions. 
c. Regulation and control procedures. 
d. Safety procedures. 
e. Normal shutdown instructions. 
f. Operating procedures for emergencies. 
g. Seasonal and weekend operating instructions. 
h. Special operating instructions and procedures. 

4. Adjustments:  Include the following: 

a. Noise and vibration adjustments. 
b. Economy and efficiency adjustments. 

5. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

6. Maintenance:  Include the following: 

a. Types of cleaning agents to be used and methods of cleaning. 
b. Procedures for routine cleaning 
c. Procedures for preventive maintenance. 
d. Procedures for routine maintenance. 

7. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
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1.7 INSTRUCTION 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. 

B. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires 
seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner, through Construction Manager with at least seven days' 
advance notice. 

1.8 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. Digital Video Recordings: Provide high-resolution, digital video in MPEG format, produced by 
a digital camera with minimum sensor resolution of 12 megapixels and capable of recording in 
full HD mode. 

1. Submit video recordings on CD-ROM or thumb drive. 

B. Preproduced Video Recordings:  Provide video recordings used as a component of training 
modules in same format as recordings of live training. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 79 00 
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SECTION 02081  
ASBESTOS ABATEMENT 

PART 1 – GENERAL 

1.01 DESCRIPTION OF WORK  

A. The Asbestos abatement contractor shall perform the following work as described
below and indicated on the drawings. The drawings are only a diagrammatic
representation of the Work Areas and do not constitute the actual quantities of
material. Asbestos abatement contractor is responsible for the confirmation of the
actual total quantities of the Work. The Asbestos Contractor shall provide all
plant, labor, equipment and materials complete for performance of the Work in
accordance with the Contract Documents. All asbestos material is to be disposed
of as ACM waste.  Materials indicted below are confirmed asbestos.

DOBBS FERRY MIDDLE / HIGH SCHOOL 
505 Broadway, Dobbs Ferry, NY 

1. Drawing ACM001

a. Remove and dispose of asbestos-containing interior and exterior
building materials within Work Areas 1-3 utilizing NYS DOL 12
NYCRR Part 56 § 7.11 Negative Pressure Tent removal, NYS DOL
12 NYCRR Part 56 § 11.7 Non-friable Flooring and/or Mastic
removal and NYS DOL 12 NYCRR Part 56 § 11.6 for Exterior
Project Removal of Non-friable ACM Roofing, Siding, Caulking,
Glazing Compound, Transite, Tars, Sealers, Coatings, and Other
NOB ACMS, or applicable variances.

Work 
Area # Location Asbestos-Containing Material Approximate 

Quantity Removal Procedure 

1 Room M-112 Mastic to Black Cove Base, 
Brown 25 Ln. Ft. 

NYS DOL 
12 NYCRR Part 56 § 7.11 

Negative Pressure Tent 
Removal 

2 Room M-117, 
Office 

Floor Tile Under 12”x12” Light 
Blue Floor Tile, Beige and 
Mastic to Floor Tile Under 

12”x12” Light Blue Floor Tile, 
Black 

200 Sq. Ft. 

NYS DOL 
12 NYCRR Part 56 §11.7 

Non-friable Flooring and/or 
Mastic Removal 
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2. Drawing ACM002 
 

a. Remove and dispose of asbestos-containing interior building materials 
within Work Area 4 utilizing NYS DOL 12 NYCRR Part 56 § 7.11 
Negative Pressure Tent removal, or applicable variances.  

 
 

 
B. The Contractor is responsible for completing all notifications and variances 

required to meet the determined start date (if applicable). 
 

C. If asbestos containments are required, the Contractor shall establish the asbestos 
containments so as to not interfere with operation of or access to the temporary 
equipment that shall be installed by others. 

 
D. The Contractor shall field verify the amount of ACM and familiarize him/her-self 

with all variable field conditions in the building before the submission of his/her 
quote. The quantities presented in this specification are approximate only and 
should not be used solely as the basis for any quote. Any discrepancies or 
difference in the approximate and actual quantities shall be resolved before the 
award of any Contract.  No change order relative to ACM material quantity will 
be permitted after the award of the Contract.  In the event that suspect materials 
not included in this Specification are encountered while the work is in progress, 
such material shall be tested and, if confirmed ACM, removed as ACM, in 
accordance with the procedures contained herein.   The discovery of any new 
material(s) should not delay the progress of the work as contained in this 
specification.  Payment for any additional work will be considered on a case-by-
case basis by the Environmental Consultant and Dobbs Ferry Union Free School 
District.  It is the responsibility of the Contractor to determine and negotiate the 
full cost of any such payment prior to performance of any additional work. 

3 Skylight Roof Skylight Glass Caulk, 
White/Gray 75 LF 

NYS DOL 
12 NYCRR Part 56 § 11.6 

Exterior Project Removal of 
Non-friable ACM Roofing, 
Siding, Caulking, Glazing 
Compound, Transite, Tars, 

Sealers, Coatings, and Other 
NOB ACMS 

Work 
Area # Location Asbestos-Containing Material Approximate 

Quantity Removal Procedure 

4 Room 301 
Sink Undercoating, Black, 

Countertops, Black & Drying 
Rack, Black 

200 Sq. Ft. 

NYS DOL 
12 NYCRR Part 56 7.11 
Negative Pressure Tent 

Removal 
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F. ACM shall be properly handled, packaged, and transported for disposal in a 

landfill in accordance with all Federal, State and Local regulations.  After 
September 4, 2006, the Contractor shall follow Part 56 of Title 12 of the Official 
Compilation of Codes, Rules and Regulations of the State of New York (Cited as 
12 NYCRR Part 56) as amended effective March 21, 2007.  All related manifests 
and shipping logs shall be provided to Dobbs Ferry Union Free School District 
upon or before the end of the project. 

 
G. All work shall be accomplished in strict adherence to the project Specification, 

applicable Federal, State, and Local Regulations.  Whenever there is a conflict or 
overlap of the above references, the more stringent provision shall apply.  

 
H. The Contractor's industrial hygiene practices during asbestos abatement will be 

monitored by Dobbs Ferry Union Free School District Environmental Consultant.  
The Contractor shall be responsible for monitoring his/her own construction 
safety work practices for compliance with the OSHA regulations. 

 
I. The Asbestos Contractor shall provide the best available technology, and state-of-

the-art procedures and methods of execution, clean-up, disposal, and safety. 
 

J. The Contractor will be required, if approved by Dobbs Ferry Union Free School 
District and/or its Representative, to obtain at his/her own expense appropriate 
variances from regulatory agencies as required to complete the safe removal of 
asbestos containing material as described in this specification.  

 
K. Dobbs Ferry Union Free School District environmental consultant will sample all 

suspect materials that may be identified during the course of demolition, if 
applicable.  The Contractor shall provide access to the consultant to perform the 
testing and no additional costs will be paid for the time it takes to perform the 
testing.  The contractor shall provide itemized cost proposal to Dobbs Ferry 
Union Free School District which must include separate costs for the abatement of 
the individual materials revealed to be ACM (if applicable). Additional asbestos-
containing materials shall not be abated without written authorization from Dobbs 
Ferry Union Free School District or environmental consultant. The contractor will 
not be compensated for any additional materials that can be encountered during 
the abatement project, without prior written authorization from Dobbs Ferry 
Union Free School District or environmental consultant. 

 
1.02 PHASING OF WORK: This work shall include asbestos abatement associated with 

upcoming interior, exterior and roof upgrades project.  The Asbestos Contractor shall 
perform and complete the abatement of asbestos-containing materials during regular 
working hours, Monday through Friday between 8:00 am and 4:00 pm  or as directed by 
the facility.  It is the Contractor's responsibility to ensure that acceptable visual inspection 
and air monitoring results are obtained with fiber count of <70 Structures/mm2 of air 
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using AHERA analysis method and are completed prior to the return of building 
occupants or other trades.  All work shall be coordinated with Dobbs Ferry Union Free 
School District and Dobbs Ferry Union Free School District Environmental Consultant 
prior to start of any work.  The Dobbs Ferry Union Free School District Environmental 
Consultant shall be present whenever any asbestos abatement work is being conducted. 

 
1.03 AUTHORITY TO STOP WORK:  Dobbs Ferry Union Free School District and the 

Environmental Consultant shall have the authority to stop the abatement work at any time 
the contractor’s work is not in conformance with the Specifications and applicable 
regulations.  The stoppage of work shall continue until conditions have been corrected to 
the satisfaction of Dobbs Ferry Union Free School District and the Environmental 
Consultant.  Standby time to resolve the problems shall be at the contractor's expense. 

 
1.04 SITE REQUIREMENTS: 
 

A. Noise Control:  Provide mufflers or other acceptable means of noise reduction for 
all equipment to be used by the Contractor.  Observe local laws regarding noise 
control. 

 
B. Wastewater:  All water used by the Contractor during asbestos abatement 

activities shall be collected and passed through a water filtration system capable 
of filtering particles down to 5 microns prior to being discharged into the sanitary 
sewer.  The Contractor shall contact the Westchester County engineering 
department to determine the acceptable location(s) to access the sanitary sewer.  
The Contractor shall be responsible for connection to the sanitary sewer, and for 
providing piping, pumps, water filtration systems, and other items necessary to 
collect, transport, filter, and dispose of the wastewater. 

 
C. Log In/Out:  The Asbestos Contractor must ensure all workers log in and out daily 

at the site. 
 

D.  The location of the Decontamination Unit shall be as per abatement design 
drawings. All variations must be coordinated and approved by the site manager 
and Dobbs Ferry Union Free School District Environmental Consultant. 

 
1.05 HEALTH AND SAFETY: 
 

A. Toxic Effects: The Contractor shall assume all responsibility for any toxic effects 
to workers from the air supplied to respirators, or from toxic or damaging vapors 
or residues resulting from the use of encapsulant and/or wetting agents or other 
substances used by the Contractor during construction. 
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B. Chemical/Biological Hazards:  The known chemical/biological hazards on site 
include asbestos-containing material and debris.  The Contractor shall provide 
materials, equipment and training to its workers to ensure their protection from 
these and any other chemical/biological hazards which may be identified during 
the course of this work. 

 
C. Physical Hazards: The Contractor shall provide safety equipment and training to 

his/her workers to ensure their protection from any physical hazards including but 
not limited to trip/fall hazards, working at elevation, heat stress, contact with 
energized (hot) active equipment, noise, overhead bump hazards, and electrical 
shock  that may be present during the Work. 

 
D. Safety Act:  The Occupational and Safety Health Act (OSHA) of 1970, as 

amended, shall be strictly complied with during the course of this project.  This 
Act shall govern the conduct of the Contractor's workmen, tradesmen, material-
men, and subcontractors, and visitors to the project site. 

 
E. Accident Prevention:  In order to protect the lives and health of his/her 

employees, the Contractor shall comply with all pertinent provisions of the latest 
edition of the "Manual of Accident Prevention in Construction" issued by the 
Associated General Contractors of America, Inc. and shall maintain an accurate 
record of all accidents which occur during the project.  An injury or loss of life 
must be immediately reported by the Contractor to the Dobbs Ferry Union Free 
School District and/or its Representatives, and a copy of the Contractor's report to 
his/her insurer of an accident must be provided to the Dobbs Ferry Union Free 
School District and/or its Representatives. 

 
F. Emergency Response:  The Contractor shall establish an Emergency Response 

Team made up of members of his/her work force.  Team members shall be 
trained, organized, and capable of responding in the event of an accident, fire, or 
other emergency.  The Contractor shall designate a site Safety Coordinator to 
train team members regarding the location and use of site-specific fire/life safety 
equipment. As a minimum requirement, members of the Emergency Response 
Team shall be knowledgeable in standard first aid and CPR techniques, fire 
extinguisher use, and evacuation procedures. 

 
G. Workmen Protection: The Contractor shall provide and maintain all safety 

measures necessary to properly protect workmen. 
 

H. Emergency Actions:  In an emergency affecting the safety of life, the work, or 
adjoining property, the Contractor, to prevent such threatened loss or injury 
without special instruction or authorization from the Dobbs Ferry Union Free 
School District and/or its Representatives, is hereby permitted to act at his/her 
discretion. 
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I. Hazard Communication Act:  The Contractor shall comply with the Hazard 
Communication Standard promulgated by the Occupational Safety and Health 
Administration (OSHA No. 29 CFR 1910.1200).  This program ensures that all 
employers provide the information they need to inform and train employees 
properly and to design and put in place employee protection program.  It also 
provides necessary hazard information to employees so they can participate in, 
and support, the protective measures needed at their work place.  The contractor 
shall ensure that labels or other forms of warning are legible in English.  
Employer having employees who speak other languages must add the information 
in their languages.  See OSHA 29 CFR 1910.1200 for more details.  

 
1.06 WORK SUPERVISION AND COORDINATION: 

 
A. Abatement Contractor's Supervisor:  From the start of work through to the project 

completion the Contractor shall have on-site a responsible and competent 
supervisor who posses valid NYSDOL Supervisor certifications.  As a minimum, 
the Asbestos Contractor's Supervisor shall meet the qualifications as required by 
Article 1.12, for a job supervisor.  The Supervisor shall be on site during all 
working hours.  When the Supervisor must leave site during work, a temporary 
Supervisor shall be appointed.   

 
B. Quality of Work:  The Supervisor shall supervise, inspect and direct the Work 

competently and efficiently, devoting such skills and expertise as may be 
necessary to perform the Work in accordance with the Contract Documents.  The 
Supervisor shall be responsible to see that Work complies accurately with the 
Contract Documents, and that all Work installed is of good quality and 
workmanship. 

 
1.07 SUBMITTALS:  The Contractor shall provide the following and shall refer to 013300 – 

Submittal Procedures for additional submittal requirements: 
 

A. Pre-Project Submittal: 
 

1. Certificates of Insurance naming Dobbs Ferry Union Free School District 
as additional insured. 

 
2. All required bonds.  All bonds shall be underwritten by a United States 

based, preferably New York State, A or B rated bonding company.  
 

3. List of Subcontractors. 
 

4. Health and Safety Plan:  Provide a written Health and Safety Plan 
addressing procedures for work place safety.  As a minimum, the 
following topics shall be addressed in the plan: 
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a. Hazard Communication.  Procedure on how physical and health 
hazards associated with the work are identified and communicated 
to employees, and name of the person responsible for 
implementation of the Hazard Communication Program. 

 
b. Guidelines for assessment and prevention of heat stress. 

 
c. Procedures for using ladders safely. 

 
d. Electrical safety procedures. 

 
e. Emergency Action Plan:  The Contractor shall submit for review a 

written Emergency Action Plan.  This Plan shall outline the 
contingency actions to be performed for emergencies including 
fire, accident, power failure, supplied air system failure, breach of 
work area containment, unexpected asbestos contamination in the 
site area and on the adjoining grounds, or spilling of asbestos 
material being hauled to storage and/or disposal.  This Plan shall 
identify the manner in which emergencies are announced, 
emergency escape procedures and routes, and procedures to 
account for all employees after evacuation.  The Plan shall identify 
those persons responsible for fire/life safety duties including the 
Site Safety Coordinator, persons responsible for fire prevention 
equipment and the control of fuel source hazards, and the members 
of the Emergency Response Team (see Paragraph "Emergency 
Response" of this Section).  This Plan shall be readily available for 
review by all workers. 

 
f. Fall Protection Plan:  The Contractor shall submit for review a 

written Fall Protection Plan.  This plan shall outline the actions to 
be performed to protect personnel when they are working at 
elevation.  The plan shall detail specific fall protection devices to 
be utilized, training provided to personnel for same and training of 
designated competent person in charge of and responsible for the 
elevated work site. 

 
4. Proof of written notifications required by Paragraph "Codes, Permits and 

Standards" of this Section.  Proof that all required permits and variances 
have been obtained. 

 
5. Proof of written notification to the local police department, fire 

department and Facility (include a copy of required by NYS DOL ICR 56 
section 56-3.6a ten day notice) that asbestos abatement work is being 
conducted.  As a minimum, the notification letter shall include the address 
of the Facility, dates work is to be performed, and drawings indicating the 
areas to undergo abatement. 
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6. Documentation of compliance with all requirements of paragraph 

"Requirements and Qualifications" of this Section.  Submittal shall 
include: 

 
a. Proof that the job supervisors, foremen, and asbestos abatement 

workers meet State certification and license requirements. 
 

b. Proof of a current medical surveillance program for all Contractor's 
personnel to work on this project. 

 
c. Completed and notarized Certificate of Worker's Release for each 

asbestos abatement worker, workers of other trades, or supervisory 
personnel who enter the work area or otherwise contact ACM.    

 
7. Proof of a respiratory protection program.  Submit level of respiratory 

protection intended for each operation required by the project.   
 

8. Proof of historic airborne fiber data.  Submit airborne asbestos fiber 
monitoring data from an independent air monitoring firm to substantiate 
selection of respiratory protection proposed.  Data shall include the 
following for each procedure required by the work: 1. date of 
measurement; 2. type of work task monitored; 3. methods used for sample 
collection and analysis, and; 4. number, duration and results of samples 
taken. 

 
9. Proof that a landfill site has been located, and arrangements for transport 

and disposal of asbestos-containing or asbestos-contaminated materials 
have been made.  Provide the name and location of the landfill, and waste 
transport company, if applicable.   

 
10. Manufacturer's literature on all proposed job related equipment and 

products to be used on this project.  Include Safety Data Sheets (SDS) for 
encapsulant, fire retardant plastics, mastic remover and other chemicals to 
be used on this project. 

 
11. A detailed Asbestos Removal and Disposal Work Plan which describes all 

aspects of the work to be performed for this project.  The Plan shall 
include the following: 

 
a. A detailed description of the work area enclosure.  Provide shop 

drawings (with dimensions and locations) of proposed 
decontamination facilities and work areas.  These drawings shall 
indicate the following: 1) areas to be sealed off and work area 
boundaries; and 2) proposed layout and location of the 
decontamination enclosure systems.  Include a detailed description 
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of any modifications or changes to be made to the specified 
negative pressure work area enclosure. 

 
b. Specimen of the daily log proposed for use.  Minimally, the log 

should include the date(s) and time(s) when all personnel enter and 
leave the work area(s). 

 
B. During Work Submittal: 

 
1. Schedule of Work Changes:  Any changes in the Schedule of Work 

proposed by the Contractor shall be submitted for approval to Dobbs Ferry 
Union Free School District no later than seven days prior to the 
commencement date of the proposed change.  A revised Schedule shall be 
submitted at the end of each week. 

 
2. Notarized copy of payroll showing that prevailing wage rates have been 

paid shall be submitted to the Dobbs Ferry Union Free School District on 
a weekly basis.  Contractor shall use DOL form for wage payment. 

 
3. A "Request For Services" form shall be submitted at least 24 hours in 

advance of required air monitoring tests and inspections to be performed 
by the Dobbs Ferry Union Free School District Environmental Consultant.   

 
4. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all 
workers to see.  A copy of the results shall be given to the Dobbs Ferry 
Union Free School District Environmental Consultant at the same time. 

 
5. A certified, signed, and completed copy of each "Waste Shipment Record" 

form used, and receipts from the landfill operator which acknowledge the 
Contractor's delivery(s) of material, shall be submitted to the Consultant 
and Engineer within thirty days following removal of ACM from building.   

 
6. A copy of the bound log book. 

 
C. Post Project Submittal: 

 
1. A notarized "Release of Liens" in a form acceptable to the Dobbs Ferry 

Union Free School District.  Use the standard AIA form.  Such notarized 
release of all liens shall certify that all subcontractors, labor suppliers, etc., 
have been paid their pro rate share of all payments to date, that the 
contractor has no basis for further claim, and will not make further claim 
for payment in any account after the first payment is made to him. 

 
2. Proof of payment of prevailing wage rate to direct employees and 

subcontractor. 
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3. Notarized copies of a daily log showing the date(s) and time(s) of entrance 

to and exit from the work area(s) for all persons. 
 

4. Compilation in chronological order of all air monitoring records pertaining 
to this project. 

 
5. Compilation of all completed and signed Waste Shipment Record forms, 

bills of lading, or disposal receipts pertaining to this project. 
 

6. Copies of notifications and checks to applicable agencies (see 
Subparagraph "Pre-Project Submittal Information" of this Section) that the 
asbestos abatement project has been completed. 

 
7. Contractor shall submit the following items as part of his final submittals: 

Paid invoice verifications for sub-contractor (for Time and Material job), 
service contract agreement, insurance certificates, copies of the workers 
licenses (NYSDOL), and other submittal required for the Specification. 

 
1.08 FIRE PROTECTION AND EMERGENCY EGRESS:  The Contractor shall be 

responsible to the security and safeguarding of all areas turned over by the facility to the 
Contractor.  The Contractor shall designate to his/her workers and other building 
occupants a means of egress in case of emergency.   

 
A. The Contractor shall establish emergency and fire exits from the work area.  First 

aid kit, 2 full sets of protective clothing and respirators shall be provided for use 
by qualified emergency personnel in the clean room of the decontamination 
facility. 

 
B. For full containment only, the Contractor shall provide a secure work area to 

protect against unauthorized entry into and around the work area. Any hazardous 
conditions shall be reported to the contractor’s Supervisor and the contractor shall 
correct the hazard immediately. Any intrusion or incident shall be documented in 
a bound log book which shall be maintained at the project site.   

 
1.09 CLEAN-UP: 
 

A. Asbestos Related Clean-up:  All clean-up work related to asbestos abatement 
work shall be in strict accordance with general technical requirements and this 
specification. 

 
B. Final Site Cleaning:  Upon completion of the work, the Contractor shall remove 

all temporary construction, decontamination facilities, and unused materials 
placed on site by the Contractor; put the premises in a neat and clean condition; 
and provide all sweeping, cleaning, and washing required to restore the site to its 
original condition. 
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1.10 CODES, PERMITS, AND STANDARDS:   
 

A. The Contractor shall be solely responsible for compliance with all applicable 
federal, state (12 NYCRR Part 56 Adopted March 21, 2007), and local laws, 
ordinances, codes, rules, and regulations which govern asbestos abatement work 
or hauling and disposal of asbestos waste material. The current issue of each 
document shall govern. All work shall comply with all applicable codes and 
regulations as amended including EPA Title 40CFR, Part 763, OSHA Title 
29CFR, part 1910(including sections 1001,134,1926.2 and 1926.1200); EPA Title 
40 CRF Part 61; NYSDEC Title 6, Part 364 and NYSDOH Title 10, Part 73 

 
B. Before starting the work, the Contractor shall examine the Technical Specification 

for compliance with codes and regulations applicable to the work and shall 
immediately report any discrepancy to the Dobbs Ferry Union Free School 
District Environmental Consultant.  

 
C. Where conflict among requirements or with these Specifications exists, the more 

stringent requirements shall apply.   
 

D. Permits, State Licenses, and Notifications:  The Contractor shall be responsible 
for obtaining necessary permits, variances, state licenses, and certifications of 
personnel in conjunction with asbestos removal, hauling, and disposition and shall 
provide timely notification of such actions as may be required by federal, state, 
regional, and local authorities.  Fees and/or charges for these licenses, permits, 
and notifications shall be paid by the Contractor. Contractor shall use all 
notification forms where applicable. 

 
1. Agency Notification: At least 10 days prior to commencement of any 

asbestos removal, the Contractor shall prepare written notification to EPA 
Region 2, to the New York State Department of Labor (NYSDOL), and all 
other applicable agencies having jurisdiction.  In addition, the Contractor 
shall be required to obtain any other permits for work covered under this 
specification including permits required for air sampling. 

 
1.11 TERMINOLOGY:  The following commonly-used terms are defined in the context of 

these Specifications: 
 

A. Asbestos Project:  Work that involves the removal, encapsulation, enclosure, 
repair or disturbance of friable or non-friable asbestos, or any handling of 
asbestos material that may result in the release of asbestos fibers.  For the 
purpose of compliance with this Part, an asbestos project shall include any 
disturbance of asbestos fibers, and the planning, asbestos survey (as per Subpart 
56-5.1), design, background air sampling, inspection, air sampling and oversight 
of abatement work, cleanup, and the handling of all asbestos material subject to 
abatement, as well as the supervising of such activities.  Installation of friable 
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ACM shall also be considered an asbestos project.  An asbestos project starts 
with Phase I when the planning, asbestos survey, and design work begins or is 
required to begin.  The project shall not be considered completed until Phase II 
D is complete. 

 
B. Asbestos-Containing Material (ACM):  Any material or product which contains 

more than 1 percent asbestos. 
 

C. Aggressive Air Sampling:  Air monitoring samples collected while a leaf 
blower, fans, or other such devices are used to generate air turbulence within the 
work area. 

 
D. Air Filtration Device (AFD) - A portable local exhaust system equipped with 

HEPA filtration, capable of maintaining a constant low velocity air flow into 
contaminated areas from adjacent, uncontaminated areas and capable of 
maintaining a negative air pressure with respect to the adjacent, uncontaminated 
areas. 

 
E. Air Lock:  A system for permitting ingress or egress to the work area while 

permitting minimal air movement between a contaminated area and an 
uncontaminated area, typically consisting of two curtained doorways placed a 
minimum of three feet apart.  

 
F. Air Monitoring:  The process of measuring the fiber content of a specific 

volume of air in a stated period of time.  Personal air sampling results shall be 
calculated to reflect the employee's eight-hour time weighted average (TWA) 
exposure.  Area sampling results are reported directly, without calculating the 
TWA. 

 
G. Amended Water:  Water to which a surfactant has been added.  

 
H. Asbestos Removal Encapsulant:  A chemical solution used in place of amended 

water during asbestos removal to penetrate, bind, and encapsulate the 
asbestos-containing material. 

 
I. Authorized Visitor: Dobbs Ferry Union Free School District Environmental 

Consultant or representatives of any regulatory or other agency having 
jurisdiction over the project.  

 
J. Dobbs Ferry Union Free School District Environmental Consultant:  Dobbs 

Ferry Union Free School District agent who is authorized to exercise general 
contract administration and industrial hygiene inspection of the work. 

 
K. Certified Industrial Hygienist (CIH):  One certified in the comprehensive 

practice of industrial hygiene by the American Board of Industrial Hygiene. 
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L. Class II asbestos work:  Activities involving the removal of ACM which is not 
thermal system insulation or surfacing material.  This includes, but is not limited 
to, the removal of asbestos-containing wallboard, floor tile and sheeting, roofing 
and siding shingles, and construction mastic. Class I asbestos work includes the 
removal of thermal system or surfacing materials. 

 
M. Competent Person:  Definition and responsibilities as set down in 29 CFR 

1926.1101(b) and as outlined herein. 
 

N. Curtained Doorway:  A device to allow ingress or egress from one room to 
another while permitting minimal air movement between the rooms. 

 
O. Decontamination Enclosure System:  A series of connected rooms for the 

decontamination of workers (a Personnel Decontamination Enclosure System) 
or of materials and equipment (Equipment Decontamination Enclosure System). 

 
P. Equipment Decontamination Enclosure System:  A decontamination system for 

waste materials and equipment, typically consisting of a designated area of the 
work area, a washroom, and a holding area, with an air lock between any two 
adjacent rooms and a curtained doorway between the holding area and the 
non-work area.  Not to be used for personnel entry/exit. 

 
Q. Encapsulant (Sealant):  A liquid material which can be applied to ACM and 

which controls the possible release of asbestos fibers from the material, either by 
creating a membrane over the surface (bridging encapsulant) or by penetrating 
into the material and binding its components together (penetrating encapsulant).  

 
R. Encapsulation:  Application of an encapsulant to asbestos-containing building 

materials to control the possible release of asbestos fibers into the ambient air.  
 

S. Enclosure:  Procedures necessary to completely enclose ACM behind air-tight, 
impermeable, permanent barriers.  

 
T. Excursion Limit (EL):  The EL is an airborne concentration of asbestos to which 

no employee shall be exposed when not using respiratory protection.  The EL is 
1.0 f/cc as averaged over a 30 minute period. 

 
U. Fixed Object:  A unit of equipment or furniture in the work area which cannot 

be removed from the work area.  
 

V. Friable:  Any material which, when dry, may be crumbled, pulverized, or 
reduced to powder by hand pressure, or is capable of being released into the air 
by hand pressure. 
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W. Full Facepiece High Efficiency Respirator (FFHER):  A respirator which covers 
the wearer's entire face from the hairline to below the chin and which is 
equipped with a HEPA filter.  

 
X. Half Mask High Efficiency Respirator (HMHER):  A respirator which covers 

one-half of the wearer's face, from the bridge of the nose to below the chin, and 
is equipped with HEPA filters. 

 
Y. HEPA Filter:  A high efficiency particulate air (HEPA) filter capable of trapping 

and retaining 99.97 percent of the fibers of 0.3 micrometer or larger in diameter.  
 

Z. HEPA Vacuum Equipment:  High efficiency particulate air (HEPA) filtered 
vacuuming equipment having a UL 586 filter system capable of collecting and 
retaining asbestos fibers. 

 
AA. Large Asbestos Project: Large asbestos project shall mean an asbestos project 

involving the disturbance, enclosure, encapsulation, repair or handling of 160 
square feet or more of ACM, PACM or asbestos material or 260 linear feet or 
more of ACM, PACM or asbestos material.   

 
AB. Lockdown:  Procedure of applying an encapsulant as a protective coating or 

sealant to a surface from which ACM has been removed in order to control and 
minimize airborne asbestos fiber generation that might result from residual 
asbestos-containing debris.  

 
AC. Minor Asbestos Project: Minor project shall mean an asbestos project involving 

the disturbance, enclosure, encapsulation, repair or handling of 10 square feet or 
less of ACM, PACM or asbestos material or 25 linear feet or less of ACM, 
PACM or asbestos material.   

 
AD. Movable Object:  A unit of equipment or furniture which can be removed from 

the work area. 
 

AE. Plasticize:  To cover floors and walls with plastic sheeting as herein specified.  
 

AF. Permissible Exposure Limit (PEL):  The PEL is an airborne concentration of 
ACM to which no employee shall be exposed when not using respiratory 
protection.  The OSHA PEL is 0.1 f/cc expressed on an 8-hour time weighted 
average (TWA). 

 
AG. Personnel Decontamination Enclosure System:  A decontamination system for 

personnel and limited equipment,  typically consisting of an equipment room, 
shower room, and clean room, with an air lock between any two adjacent 
rooms, and a curtained doorway between the equipment room and the work 
area, and a curtained doorway between the clean room and the non-work area.  
The decontamination system serves as the only entrance/exit for the work area. 
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AH. Powered Air Purifying Respirator (PAPR):  Either a full face-piece, helmet, or 

hooded respirator that powers breathing air to the wearer after the air has been 
purified through a HEPA filter. 

 
AI. Regulated Abatement Work Area:  The portion of the restricted area where 

abatement work actually occurs.  For tent work areas, the interior of each tent is 
a regulated abatement work area.  For OSHA Class I and Class II asbestos 
abatement, the interior of the restricted area containment enclosure is the 
regulated abatement work area.  For exterior non-friable asbestos abatement 
conducted without the establishment of negative air ventilation systems or 
containment enclosures, the entire restricted area surrounding the abatement 
location is considered to be the regulated abatement work area. 

 
AJ. Removal: The act of removing and transporting asbestos-containing or 

asbestos-contaminated materials from the work area to a suitable disposal site. 
 

AK. Small Asbestos Project: Small asbestos project shall mean an asbestos project 
involving the removal, disturbance, repair, encapsulation enclosure or handling 
of more than 10 and less than 160 square feet of ACM, PACM or asbestos 
material or more than 25 and less than 260 linear feet of ACM, PACM or 
asbestos material.  

  
AL. Surfactant:  A chemical wetting agent added to water to improve penetration, 

thus reducing the quantity of water required for a given operation or area. 
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AM Tent Procedure: A fire retardant polyethylene enclosure that includes walls, 
ceiling and a floor as required to remove ACM, PACM or asbestos material. 

 
AN. Type C Respirator:  A respirator which supplies air to the wearer from a source 

outside the work area by means of a compressor. 
 

AO. Wet Cleaning:  The process of eliminating asbestos contamination from 
building surfaces and objects by using cloths, mops, or other cleaning tools 
which have been dampened with amended water or asbestos removal 
encapsulant and by afterwards disposing of these cleaning tools as 
asbestos-contaminated waste.  

 
AP. Work Area:  Designated rooms, spaces, or areas of the project where asbestos 

abatement actions are to be undertaken or which may become contaminated as a 
result of such abatement actions.  A contained work area has been sealed, 
plasticized, and equipped with an airlock entrance or a decontamination 
enclosure system.  A non-contained work area is an isolated or 
controlled-access area which has not been plasticized. 

 
1.12 REQUIREMENTS AND QUALIFICATIONS: 
 

A. Minimum Experience:  The Contractor shall have experience with abatement 
work, as evidenced through participation in at least two asbestos abatement 
projects of complexity comparable to this project. 

 
B. Experience and Training:  The Contractor's job supervisors, foremen, and workers 

shall be adequately trained and knowledgeable in the field of asbestos abatement.  
All personnel engaged in asbestos abatement or related activities shall have New 
York State DOL certifications.  All phases of the work shall be executed by 
skilled craftsmen experienced in each respective trade.  Proof of such experience 
shall be submitted upon request by the Dobbs Ferry Union Free School District.  
Improperly trained, untrained, or inexperienced personnel shall not be allowed in 
the work area(s).  Personnel shall meet minimum training and experience 
requirements outlined in this Section. 

 
1. The Contractor's on-site job supervisor shall have successfully completed, 

within the last twelve months, the NYSDOH-approved course 
"Supervision of Asbestos Abatement Projects", and shall be qualified as a 
NYSDOL-certified Contractor/Supervisor.  Course must be provided by 
an NYSDOH-approved training provider. The supervisor shall have 
experience with abatement work, as evidenced through participation in at 
least two asbestos abatement projects of complexity comparable to this 
project. 

 
2. The job supervisors and foremen shall be thoroughly familiar with and 

experienced in asbestos removal and related work and shall meet the 
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requirements of a competent person set down in OSHA Standard 29 CFR 
1926.1101. 

 
3. All asbestos abatement workers shall be knowledgeable, qualified, and 

trained in the removal, handling, and disposal of asbestos material and in 
subsequent cleaning of the affected environment.  All asbestos abatement 
workers shall be certified as having attended and satisfactorily completed 
asbestos worker training in accordance with OSHA Standard 29 CFR 
1926.1101(k)(3).  Course must be provided by an NYSDOH-approved 
training provider. 

 
4. The Contractor's job supervisors, foremen, and asbestos abatement 

workers shall be certified and licensed as required by the NYSDOL.   
 

5. Prior to commencement of work, all personnel who are to enter the work 
area shall be instructed in and shall be knowledgeable of the appropriate 
procedures for personnel protection and asbestos abatement.  On-site 
training in the use of equipment and facilities unique to this job site shall 
be performed.  Emergency evacuation procedures from the work area shall 
also be included in worker training. 

 
C. Supervision Requirements:  The Contractor shall provide adequate job 

supervision for all phases of the asbestos abatement work. 
 

1. The Contractor shall have a NYSDOL job supervisor present on site 
whenever work described in this Section is in progress.  If the job 
supervisor leaves the site for any reason a qualified and certified 
supervisor, who meets the requirements of this Section and is familiar with 
the current status of the work, shall be designated.  Dobbs Ferry Union 
Free School District Designated Representative shall be informed of the 
substitution. The supervisor must be familiar and experienced with 
asbestos removal and its related work, safety procedures, and equipment. 

 
D. Worker Medical Examinations:  The Contractor shall provide medical 

examinations for all employees engaged in asbestos removal and disposal 
operations, in accordance with OSHA Standards 29 CFR 1910.134(b), 1926.1101, 
and applicable state regulations.  The Contractor shall ensure that all employee 
examination results are on file in his office and available for review and are 
maintained in accordance with OSHA Standard 29 CFR 1926.1101 (n) (3). 

 
E. Certificate of Worker's Release:  Each asbestos abatement worker, workers of 

other trades, or any supervisory personnel who enter the work area, or otherwise 
contact ACM, shall submit a Certificate of Worker's Release, as required in the 
Section "Submittal". 
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1.13 TESTING AND INSPECTION REQUIREMENTS AND RESPONSIBILITIES: 
Visual inspections and air monitoring will be performed before, during, and after asbestos 
abatement (as required, based on removal method(s) being used) to document airborne 
asbestos fiber concentrations as defined in this specification.  

  
A. Dobbs Ferry Union Free School District Responsibilities:  

  
1. Dobbs Ferry Union Free School District will employ an Environmental 

Consultant to perform Project Monitoring and air testing. The project 
monitor will have the authority to approve the contractor’s work, stop the 
contractor’s work and direct the contractor to take corrective actions 
where required. 

 
2. Area air samples will be collected and analyzed using NIOSH Method 

7400.  Air samples will be collected during each shift as required by the 
regulations. 

 
3. Clearance testing by Transmission electron microscopy (TEM) will be 

conducted as per AHERA regulations. Air samples will be collected to 
demonstrate final re-occupancy clearance for work areas within the 
building.  The fiber concentration must comply with the specified 
clearance level as per AHERA and this specification. Dobbs Ferry Union 
Free School District will provide for collection and analysis of one round 
of samples required to demonstrate clearance in each discrete work area.  

 
4. Dobbs Ferry Union Free School District Environmental Consultant will 

perform inspections of the work area, as specified, upon request of the 
Contractor. 

 
B. Contractor's Responsibilities: 

 
1. TEM air samples which fail to meet the re-occupancy clearance standard 

shall be paid for by the Contractor. Should a delay occur, due to failure(s) 
of clearance air testing, all associated expenses such as TEM analysis, and 
the Environmental Consultant’s time for additional cleaning and air 
testing, shall be paid by the asbestos contractor.  If results of the inside 
work area group of air samples are unsatisfactory, recleaning of regulated 
abatement work area surfaces using wet methods, followed by another 
drying time period and then collection and analysis of an additional set 
(both inside and outside work area samples) of clearance air samples is 
required.  If only the results of the outside work area group of air samples 
is unsatisfactory, clean-up of surfaces outside of the regulated abatement 
work area using HEPA-vacuums and wet-cleaning methods shall be 
performed prior to collection and analysis of an additional group of 
outside work area clearance air samples as required by ICR 56 Section 56-
9.2.  This recleaning/clean-up and sampling process shall be repeated until 
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satisfactory clearance air sampling results have been achieved for all 
asbestos project non-exempt regulated abatement work areas throughout 
the entire work site. 

  
2. The Contractor, at his/her expense, shall provide OSHA monitoring and 

all other all tests required by specified applicable regulations, codes, and 
standards and any other tests for his/her use.  The use of a testing 
laboratory by Dobbs Ferry Union Free School District does not release the 
Contractor from providing tests required for the protection and safety of 
his/her employees. 

 
3. The Contractor shall employ an independent testing laboratory for analysis 

of OSHA personal air monitoring samples.  The laboratory used for air 
sample analysis shall be successfully participating in the "Proficiency 
Analytical Testing (PAT) Program for Laboratory Quality Control for 
Asbestos."  The monitoring shall be supervised by an Industrial Hygienist 
certified by the American Board of Industrial Hygiene (A.B.I.H.). Each 
testing laboratory shall be ELAP (Environmental Laboratory 
Accreditation Program) and NVLAP (National Voluntary Laboratory 
Accreditation Program) certified.  Dobbs Ferry Union Free School District 
shall approve the contractor’s testing laboratory. 

 
4. From each work area the Contractor, at his/her expense, shall collect and 

analyze OSHA personal air monitoring samples.  Sampling shall be 
repeated during each different work activity.  Sample collection and 
analysis shall be performed using the OSHA Reference Method as 
outlined in 29 CFR 1926.1101, Appendix A.   

 
5. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all 
workers to see.  A copy of the results shall be given to the Dobbs Ferry 
Union Free School District Environmental Consultant at the same time.  

 
6. The Contractor shall be advised whenever questions arise concerning 

compliance with standards of quality and completeness of the work, and 
shall use his/her best efforts to resolve any such questions to the 
satisfaction of the Dobbs Ferry Union Free School District Environmental 
Consultant. 

 
7. Where air monitoring tests and/or inspections are specified, the Contractor 

shall notify Dobbs Ferry Union Free School District Environmental 
Consultant, in writing, 24 hours, in advance of the required test and/or 
inspection. 

 
8. The Contractor is responsible for ensuring the Work is complete to the 

level that meets the criteria of the inspection.  The Contractor shall 
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perform an inspection of the Work to evaluate completeness prior to 
requesting an inspection by the W Dobbs Ferry Union Free School District 
Environmental Consultant. 

 
C. Time Requirements for Dobbs Ferry Union Free School District Environmental 

Consultant's Inspections and Testing:  Where visual inspections or air testing is 
required to be performed by the Dobbs Ferry Union Free School District 
Environmental Consultant, the Contractor shall allow for the following 
response/analytical time for completion of the inspection/test. 

 
1. Where visual inspections are required, allow 24 hours, beginning from the 

time the Contractor's request is received by the Dobbs Ferry Union Free 
School District Environmental Consultant, for the performance of the 
inspection.  

 
2. Where TEM clearance air monitoring tests are required, allow 24 hours, 

beginning from the time the Contractor's written request is received by the 
Dobbs Ferry Union Free School District Environmental Consultant, to the 
beginning of the air test.  

 
PART 2 - PRODUCTS  
 
2.01 MATERIALS: Materials provided under this section shall be standard products of 

manufacturers regularly engaged in the production of the items and shall conform to 
OSHA Standard 29 CFR 1926.1101; EPA Standard 40 CFR 61, Subpart M; Department 
of Transportation Standards 49 CFR 171, 172, and 173; applicable state regulations; and 
requirements specified herein.  Materials listed under this section "or equal" shall be 
provided for work under contract.  

 
A. Plastic:  Provide fire retardant plastic of 6-mil thickness shall be provided in rolls 

of sizes which will minimize the frequency of joints.  Fire retardant plastic sheet 
shall be used for plasticizing the enclosed work area, for preparation of the 
decontamination enclosure system, and for waste packaging. 

 
B. Reinforced Fire Retardant Plastic:  Provide reinforced polyethylene sheet for the 

floor area of the decontamination enclosure system.  Reinforced plastic sheet 
provided for this project shall be a 19 mil, 3-ply, high density flame resistant-
reinforced-polyethylene sheet.  Plastic color shall be opaque.   

 
C. Duct Tape:  Duct tape shall be capable of sealing joints of adjacent sheets of 

plastic and of attaching plastic sheeting to finished surfaces without damage to 
existing finish and shall be capable of adhering under both dry and wet 
conditions, including use of amended water 

 
D. Surfactant:  Surfactant (Wetting Agent) shall consist of resin materials in a water 

base, which have been tested to ensure materials are non-toxic and 
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non-hazardous.  Surfactants shall be installed according to the manufacturer's 
written instructions. 

 
E. Lockdown Encapsulants:  Encapsulants used after asbestos removal to lockdown 

fugitive fibers shall carry a Class "A" fire resistance rating and shall have an 
ASTM E-162 flame spread index of 15 or less.  A tint shall be given to the 
encapsulant by means of the addition of non-toxic, nonflammable colorings 
before application.  The encapsulant shall be installed according to the 
manufacturer's written instructions. 

 
F. Caulking Sealant:  Caulking sealant shall be single component, non-sag elastomer 

with 1600% elongation capacity.  Sealant shall meet the requirements of Federal 
Specification TT-S-00230C, Class A Type II.  Sealant shall be used to form an 
airtight seal around plywood barriers or temporary partitions, to seal along the 
seams of the decontamination enclosure system's plywood sheathing, and to seal 
around piping or other small penetrations of the work area.  Sealant application 
shall be according to the manufactures written instructions. 

  
G. Foam Sealant:  Foam Sealant shall be expanding urethane Class 1 foam sealant 

with an Underwriters Laboratories, Inc. (U.L. 723) flame spread index of 25 or 
less, smoke developed index of 0, and a minimum operating temperature range 
between -30oF and 250oF. 

 
H. Plywood:  Plywood used for temporary partitions, decontamination enclosure 

systems, and tunnels shall be an exterior grade and a minimum 3/8-inch thick. 
 

I. Spray Adhesive:  Spray Aerosol Adhesive shall be specially formulated to stick to 
sheet polyethylene (3M 76, 3M 77, or equivalent). 

 
J. Other Materials:  All other materials, such as lumber, plywood, tools, scrapers, 

brushes, cleaning materials, adhesive, nails, hardware, etc., which are required to 
perform the work described in this Section shall be provided.  Materials and 
equipment shall be new or used, uncontaminated by asbestos, in serviceable 
condition, and appropriate for the intended purpose. 

K. Disposal Bags:  Plastic Disposal Bags shall be a minimum of six mils in 
thickness.  Bags shall be labeled in accordance with this Section. 

 
L. Shipping Containers:  Impermeable Containers shall be suitable to receive and 

retain any asbestos-containing or asbestos-contaminated materials until they are 
disposed of at an approved landfill.  The containers shall be labeled in accordance 
with this Section.  Containers shall be both airtight and watertight and conform to 
DOT Standard 49 CFR 178.224.  Each container shall be constructed of fiber, 
hard plastic, or metal, with locking, airtight lids. 
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M. Markings and Labels:  Disposal bags and shipping containers shall bear danger 
labels, transportation packaging labels, and generator identification information.  
Labels shall be permanently affixed to all bags and shipping containers containing 
ACM, in accordance with OSHA Standard 29 CFR 1926.1101(k)(2), DOT 
Standard 49 CFR Part 171 and 172, and EPA Standard 40 CFR Part 
61.150(a)(1)(v). 

 
1. Danger label format and color shall conform to OSHA Standard 29 CFR 

1926.200.  Danger labels shall display the following legend/information: 
 

 DANGER  
 CONTAINS ASBESTOS FIBERS  
 AVOID CREATING DUST  
 CANCER AND LUNG  
 DISEASE HAZARD  
 

2. DOT Marking and Labels:  Markings and labels shall be permanently 
affixed to all bags and containers containing ACM, in accordance with 
DOT 49 CFR 172.304 and 172.407. 

 
a. Markings shall display the following text: 

 
 RQ, ASBESTOS, NA 2212 
 

b. Labels shall be diamond shape and shall be located near the 
Marking text.  Labels will consist of a diamond a minimum of 100 
millimeters (mm) on each side with each side having a solid line 
inner boarder 5.0 to 6.3 mm from the edge.  The label shall be 
white with seven black vertical stripes on the top half.  Black 
stripes and white spaces shall be equally spaced.  The lower half of 
the label shall be white with the class number "9" underlined and 
centered at the bottom.  Refer to DOT 40 172.446 for label format. 

 
3. Generator identification information shall be affixed to each DOT label 

format and color shall conform to DOT Standard 49 CFR 172.304.  
Generator identification information labels shall display the following 
legend/information: 

 
GENERATOR'S NAME                              
GENERATOR'S 24 HOUR PHONE                     
GENERATOR'S FACILITY ADDRESS                  
 

N. Reuse of Containers:  If impermeable containers used to transport bagged 
asbestos waste to the landfill are to be reused, the empty containers shall display 
the following label: 
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 RESIDUE: 
 LAST CONTAINED ASBESTOS RQ 

 
O. Warning Signs:  Warning Signs shall be posted at the perimeter of the work area 

prior to abatement operations in accordance with OSHA Standard 29 CFR 
1926.1101.  Danger sign format and color shall conform to OSHA Standard 29 
CFR 1926.200.  The signs shall display the legend indicated below: 

 
 DANGER 
 ASBESTOS 
 CANCER AND LUNG DISEASE HAZARD  
 AUTHORIZED PERSONNEL ONLY  
 RESPIRATORS AND PROTECTIVE  
 CLOTHING ARE REQUIRED IN THIS AREA  

 
P. Mastic remover. The contractor shall use an odorless mastic remover. 

Manufacture and brand of mastic remover shall be approved by the Facility prior 
to commencing removal work.  

 
2.02 EQUIPMENT:  Equipment provided under this section shall conform to applicable 

federal and state regulations, local codes, and the requirements specified herein. 
 

A. Spraying Equipment:  Equipment used to apply amended water or removal 
encapsulant shall be of a low-pressure type to prevent disturbance of the asbestos 
prior to physical controlled removal.  Airless spray equipment shall be provided 
for the application of asbestos encapsulant. 

 
B. Vehicles:  Trucks or Vans used for the transportation of asbestos waste shall be 

enclosed and suitable for loading, temporary storage, transit, and unloading of 
asbestos-contaminated waste without exposure to persons or property. 

 
C. Fall Protection Equipment:  Certified and approved equipment to be used by 

trained personnel when working at elevation to protect against falling from an 
elevated work area. 

 
D. Fire Extinguisher:  Type "ABC" dry chemical extinguisher or a combination of 

several extinguisher of NFPA recommended types for the fire hazard exposures in 
each extinguisher location shall be provided.  Minimum size of extinguisher shall 
be 4-A, and 40-B:C.  Supply a minimum of one extinguisher for every 1,000 
square feet of floor area, with a maximum travel distance to an extinguisher of 
75-feet.  Supply at least one extinguisher in each decontamination enclosure 
equipment room, and clean room. Supply 2 additional extinguishers inside the 
work area 
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E. Smoke Detectors:  Smoke detectors of the battery powered ionization type will be 
required at a rate of one per 5,000 square feet, with a minimum of one smoke 
detector in the decontamination enclosure clean room, and one in the work area. 

 
F. Water Filtration System:  A system capable of filtering and retaining particles 

larger than 5.0 microns in size shall be provided. 
 
G. Carts:  Provide water tight wheeled carts with tight fitting lids suitable for 

movement of non-contaminated waste or bagged asbestos waste from the 
decontamination enclosure system to the waste storage container or transport 
vehicle. 

 
H. Power Tools:  Provide power tools necessary to complete the Work.  Power tools 

used directly for asbestos removal shall be equipped with a dust collection 
system.  Attach a shroud connected to a HEPA vacuum system for capture of 
dust. 

 
2.03 WORKER PROTECTIVE CLOTHING AND EQUIPMENT:  Protective clothing 

and equipment shall conform to OSHA Standard 29 CFR 1926.1101 
 

A. Protective Clothing:  Workers shall be provided with sufficient sets of properly 
fitting, full-body, disposable coveralls, head covers, gloves, and 18-inch high 
boot-type foot covers.  Disposable coveralls, head covers, and 18-inch high 
boot-type foot covers shall be constructed of material equal to DuPont 
"TYVEK-Type 14" or Kimberly-Clark "Kleenguard", as a minimum requirement. 

 
1. The Contractor shall provide authorized visitors and the Dobbs Ferry 

Union Free School District Environmental Consultant suitable properly 
fitting protective disposable clothing, headgear, hard hats, eye protection, 
respiratory protection, and footwear (up to four sets per 8-hour shift) 
whenever they are required to enter the work area. 

 
B. Equipment:  Eye protection and hard hats required for job conditions or by 

applicable safety regulations shall be provided. 
 
C. Respiratory Protection:  The Contractor shall be solely responsible for providing 

adequate respiratory protection at all times for all individuals in the work area.  
Types of respirators used shall be approved by MSHA/NIOSH for asbestos in 
accordance with OSHA Standard 29 CFR 1926.1101 and 29 CFR 1910.134.  The 
Contractor shall provide a level of respiratory protection which supplies an 
airborne fiber level inside the respirator below 0.01 fibers per cubic centimeter 
(f/cc), as the minimum level of protection allowed.  Determine the proper level of 
protection by dividing the actual airborne fiber count in the work area by the 
"protection factors" given below for each respirator type: 

 
Respirator Type    Protection Factor 
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Air purifying:      10 
Negative-pressure respirator, 
High efficiency HEPA filter, 
Half-facepiece 

 
Air purifying:     50 (quantitative) 
Negative-pressure respirator,    
High efficiency HEPA filter,  
Full-Facepiece 

 
Powered air purifying (PAPR):  1000 
Positive pressure respirator 
High efficiency HEPA filter, 
Full-facepiece 

 
Type C supplied air:    1000 
Positive-pressure respirator, 
Pressure-demand,  
Full-facepiece 
HEPA escape 

 
Type C supplied air:    1000 
Positive-pressure respirator, 
Pressure-demand,  
Full-facepiece 
HEPA escape 

 
Type C supplied air:    1000 
Pressure-demand, 
Full-facepiece 
equipped with an auxiliary SCBA 

 
1. The Contractor shall provide workers with individually issued and marked 

respiratory equipment.  Respiratory equipment shall be suitable for the 
asbestos exposure level(s) in the work area(s), as specified in OSHA 
Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 
herein. 

 
2. During the use of supplied air systems, the Contractor shall provide 

authorized visitors, Dobbs Ferry Union Free School District 
Environmental Consultant, and the testing laboratory representative with 
individually issued and marked respiratory equipment (up to six units).  
Respiratory equipment shall be compatible with the supplied air system in 
use, and shall be suitable for the asbestos exposure level(s) in the work 
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area(s), as specified in OSHA Standard 29 CFR 1926.1101, and as more 
stringently specified otherwise, herein. 

 
3. Where respirators with disposable filter parts are employed, the Contractor 

will provide sufficient filter parts for replacement as necessary or as 
required by the applicable regulation. 

 
4. Breathing air supply systems shall conform to the USEPA NIOSH 

Document EPA-560-OPTS-86-001 (September 1986) entitled "A Guide to 
Respiratory Protection for the Asbestos Abatement Industry." 

 
5. The Contractor shall have a minimum of two spare air hoses with 

connectors to permit the Dobbs Ferry Union Free School District 
Environmental Consultant or testing laboratory's representative to connect 
his/her assigned Type C respirator to the air system at any time without 
having to wait for personnel to exit the work area in order to obtain a spare 
hose.  

 
PART 3 - EXECUTION 
 
3.01 DECONTAMINATION ENCLOSURE SYSTEMS: 
   

A. Personal decontamination system enclosures shall be constructed and functional 
prior to commencing the regulated abatement work area preparation activities. 
Waste decontamination system enclosures shall be constructed and functional at 
the completion of preparation activities. After installation of the personal 
decontamination system enclosure, all access to the regulated abatement work 
area shall be via the installed personal decontamination system enclosure.  

 
B. Personal Decontamination System Enclosure - Large Project.  
  

1. Enclosure – General. A personal decontamination system enclosure shall 
be provided outside the regulated abatement work area and in close 
proximity to all locations where personnel shall enter or exit the regulated 
abatement work area. One personal decontamination enclosure system for 
each regulated abatement work area shall be required. This system may 
utilize adequate existing lighting sources separate from the 
decontamination system enclosure, or shall be supplied with a GFCI 
protected temporary lighting system. The personal decontamination 
system enclosure shall be sized to accommodate the number of workers 
and equipment required for the intended purpose. Such system may 
consist of existing attached rooms outside of the regulated abatement work 
area, if the layout is appropriate, that can be plasticized and are accessible 
from the regulated abatement work area. When this situation does not 
exist, personal decontamination enclosure systems may be constructed of 
metal, wood or plastic supports covered with fire-retardant plastic 
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sheeting. A minimum of one (1) layer of six (6) mil fire-retardant plastic 
sheeting shall be installed on the ceiling, and walls of the enclosure 
system. At least two (2) layers of six (6) mil fire-retardant reinforced 
plastic sheeting shall be used for flooring protection of this area. This 
system must be kept clean, sanitary and climate controlled at all times in 
conformance with all federal, state and local government requirements. 
This system shall remain on-site, operational and be used until completion 
of Phase II C of the asbestos project.  
 

2. Rooms and Configuration. The personal decontamination system 
enclosure shall consist of a clean room, a shower room and an equipment 
room connected in series but separated from each other by airlocks. There 
shall be a curtained doorway separation between the equipment room and 
the regulated abatement work area, and there shall be a lockable door to 
the outside. (See Figure 1 within ICR 56) Minimum dimensions for each 
airlock, shower room and equipment room shall be three (3) feet wide by 
six (6) feet in height, to allow for adequate access to and from the 
regulated abatement work area.  

3. Curtained Doorway. An assembly which consists of at least three (3) 
overlapping sheets of six (6) mil fire retardant plastic over an existing or 
temporarily framed doorway. One sheet shall be secured at the top and left 
side, the second sheet at the top and right side, and the third sheet at the 
top and left side. All sheets shall have weights attached to the bottom to 
insure that the sheets hang straight and maintain a seal over the doorway 
when not in use.  
 

4. Framing. Enclosures systems accessible to the public shall be fully 
framed, hard-wall sheathed and utilize a lockable door for safety and 
security.  

 
5. Sheathing. A plywood or oriented strand board (OSB) sheathing material 

of at least 3/8-inch thickness.  
 

6. Plastic Sheeting. Enclosure systems constructed at the work site shall use 
at least one (1) layer of six (6) mil fire-retardant plastic sheeting on walls 
and ceiling. At least two (2) layers of six (6) mil fire-retardant reinforced 
plastic sheeting shall be used for floor protection of this area.  

 
7. Prefabricated or Trailer Units. A completely watertight fiberglass or 

marine painted prefabricated unit does not require plasticizing. Rooms 
shall be configured as per paragraph (2) of this Section. All prefabricated 
or trailer decontamination units shall be kept in good condition, and shall 
be completely decontaminated after final cleaning and immediately prior 
to clearance air sampling. Upon receiving satisfactory clearance air 
results, the prefabricated units shall be sealed then separated from the 
regulated abatement work area and removed from the site.  
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8. Clean Room. The clean room shall be sized to accommodate a full 

workshift of asbestos abatement contractor personnel, as well as the air 
sampling technician and the project monitor. The clean room shall be a 
minimum of six (6) feet in height. A minimum of thirty-two (32) square 
feet of floor space shall be provided for every six (6) full shift abatement 
workers, calculated on the basis of the largest work shift. If the largest 
work shift consists of three (3) or less full shift abatement workers, the 
minimum clean room size requirement is reduced to twenty-four (24) 
square feet of floor space. Benches, lockers and hooks shall be provided 
for street clothes. Shelves for storing respirators shall be provided. Clean 
clothing, replacement filters for respirators, towels and other necessary 
items shall be provided. The clean room shall not be used for storage of 
tools, equipment or materials. It shall not be used for office space. A 
lockable door shall be provided to permit access to the clean room from 
outside the regulated abatement work area or enclosure and shall be used 
to secure the regulated abatement work area and decontamination 
enclosure during non-work hours.  
 

9. Shower Room. The shower room shall contain one (1) shower per every 
six (6) full shift abatement workers, calculated on the basis of the largest 
work shift. Multiple showers shall be simultaneously accessible (installed 
in parallel) to certified personnel. Each showerhead shall be supplied with 
hot and cold water adjustable at the tap. The shower enclosure shall be 
constructed to ensure against leakage of any kind. Uncontaminated soap, 
shampoo and towels shall be available at all times. Shower water shall be 
drained, collected and filtered through a system with at least 5.0-micron 
particle size collection capability. Submersible pumps shall be installed, 
maintained and utilized in accordance with pertinent OSHA regulations 
and manufacturer’s recommendations. A multi-stage filtering system 
containing a series of several filters with progressively smaller pore sizes 
shall be used to avoid rapid clogging of the filtering system by larger 
particles. Filtered wastewater shall be discharged in accordance with 
applicable codes. Contaminated filters shall be disposed of as asbestos-
contaminated waste.  
 

10. Equipment Room. The equipment room shall be used for the storage of 
decontaminated equipment and tools. A one (1) day supply of replacement 
filters for HEPA-vacuums and negative pressure ventilation equipment in 
sealed containers, extra tools, containers of surfactant and other materials 
and equipment that may be required during the abatement project may also 
be stored here. A container lined with a labeled, at least six (6) mil plastic 
bag for collection of clothing shall be located in this room. Contaminated 
footwear and work clothes shall be stored in this area.  
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11. Airlocks. Airlock construction shall consist of two (2) curtained doorways 
with three (3) alternating six (6) mil fire retardant polyethylene curtains 
per doorway, separated by a distance of at least three (3) feet, such that 
one passes through one doorway into the airlock, allowing the doorway 
sheeting to overlap and close off the opening before proceeding through 
the next doorway. Minimum airlock size shall be three (3) feet wide, by 
three (3) feet long, by six (6) feet in height.  

 
 C.  Personal Decontamination System Enclosure - Small Project  
   

1.  Enclosure Requirements. A personal decontamination system enclosure 
for a Small asbestos project shall consist of, at a minimum, an equipment 
room, a shower room and a clean room separated from each other and 
from the regulated abatement work area and other areas by curtained 
doorways as defined in ICR 56 Section 56-2.1. All other provisions for 
personal decontamination system for a Large asbestos project shall apply. 
Equipment storage, personal gross decontamination and removal of 
clothing shall occur in the equipment room just prior to entering the 
shower. (See Figure 4 in the ICR 56) The full personal decontamination 
system enclosure specified for Large asbestos projects is recommended.  

 
D.  Remote Personal Decontamination System Enclosure. If a personal 

decontamination system cannot be attached to the regulated abatement work 
area, due to available space restrictions or other building and fire code 
restrictions, a remote personal decontamination system enclosure may be used 
for limited Special Projects as per subpart 56-11, negative pressure tent enclosure 
work areas with glovebag only abatement, or if non-friable ACM is being 
removed in a manner which will not render the ACM friable.  

 
 Limitation. If it is found during removal, that the non-friable ACM or asbestos 

material will become friable during the removal process, and it is logistically 
possible to attach the decontamination system enclosure, abatement work must 
stop immediately while the remote personal decontamination system is relocated 
to be attached and contiguous to the regulated abatement work area.  
The following requirements apply for all remote personal decontamination 
systems:  

 
1. Protective Clothing. Workers shall don two (2) sets of disposable 

protective clothing and a supply of protective clothing shall be kept in the 
airlocks attached to the regulated abatement work area. 
 

2. Location. The remote personal decontamination system shall be 
constructed as close to the regulated abatement work area as physically 
possible. If the remote personal decontamination system must be located 
at the exterior of the building/structure due to space or code restrictions, it 
shall be constructed within fifty (50) feet of the building/structure exit 
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used for access by the asbestos abatement contractor personnel. The 
decontamination unit shall be cordoned off at a distance of twenty-five 
(25) feet to separate it from public areas.  

 
3. Airlocks. At a minimum, two (2) extra airlocks as defined in ICR 56 

Section 56-2.1 shall be constructed as per ICR 56 Section 56-7.5(b)(11). 
One shall be constructed at the entrance to the equipment room or 
equipment/washroom. The other extra airlock shall be constructed at the 
entrance to the containment or regulated abatement work area(s). These 
airlocks shall have lockable doorways at the entrance to the airlock from 
uncontaminated areas. These airlocks shall be cordoned off at a distance of 
twenty-five (25) feet and appropriately signed in accordance with ICR 56 
Section 56-7.4(c). Airlocks shall not be used as a waste decontamination 
area and shall be kept clean and free of asbestos containing material.  

 
4. Designated Pathway. The walkway from the regulated abatement work 

area to the personal decontamination system or next regulated abatement 
work area shall be cordoned off and signage installed as per ICR 56 
Section 56-7.4(c), to delineate it from public areas while in use during 
Phase IIA through IID.  

5. Travel Through Uncontaminated Areas. If at any time a worker must 
travel through an uncontaminated area to access the personal 
decontamination area, the worker shall HEPA-vacuum and/or wet wipe 
his/her outer protective clothing while in the regulated abatement work 
area, then proceed into the airlock, which serves as a changing area, where 
he/she shall remove the outer clothing and don a clean set of protective 
clothing. The worker may then proceed to the personal decontamination 
system enclosure only along a designated pathway as described above. 
Travel in any other area shall not be allowed.  
 

6. Removal. The remote personal decontamination unit shall be removed 
only after satisfactory clearance air sampling results have been achieved.  

 
E. Waste Decontamination System Enclosure - Large and Small Asbestos Projects.  

 
1. Enclosure – General. A waste decontamination system enclosure shall be 

provided outside the regulated abatement work area and shall be attached 
to the regulated abatement work area. One (1) waste decontamination 
enclosure for each regulated abatement work area shall be required. This 
system may utilize adequate existing lighting sources separate from the 
decontamination system enclosure, or shall be supplied with a GFCI 
protected temporary lighting system. The waste decontamination system 
enclosure shall be sized to accommodate the number of workers and 
equipment for the intended purpose. Such system may consist of existing 
attached rooms outside of the regulated abatement work area, if the layout 
is appropriate, that can be plasticized and are accessible from the regulated 
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abatement work area. When this situation does not exist, enclosure 
systems may be constructed of metal, wood or plastic supports covered 
with fire-retardant plastic sheeting. A minimum of one (1) layer of six (6) 
mil fire-retardant plastic sheeting shall be installed on the ceiling, and 
walls of the enclosure system. At least two (2) layers of six (6) mil fire-
retardant reinforced plastic sheeting shall be used for flooring protection 
of this area. This system must be kept clean, sanitary and climate 
controlled at all times in conformance to all federal, state and local 
government requirements. This system shall remain and be used until 
completion of Phase II C of the asbestos project.  
 

2. Rooms and Configuration. A waste decontamination system enclosure 
shall consist of a washroom and a holding area connected in series but 
separated from each other by an airlock. There shall be a lockable door to 
the outside, and there shall be a curtained doorway between the washroom 
and the regulated abatement work area. (See Figure 2 in the ICR 56)  

 
3. Curtained Doorway. An assembly which consists of at least three (3) 

overlapping sheets of six (6) mil fire retardant plastic over an existing or 
temporarily framed doorway. One (1) sheet shall be secured at the top and 
left side, the second sheet at the top and right side, and the third sheet at 
the top and left side. All sheets shall have weights attached to the bottom 
to insure that the sheets hang straight and maintain a seal over the 
doorway when not in use.  

 
4. Washroom. A room/chamber between the regulated abatement work area 

and the holding area in the waste decontamination system enclosure, 
where equipment and waste containers are wet cleaned or HEPA-
vacuumed. Adequate drainage and bag/container wash water shall be 
provided within the room/chamber, as well as a sufficient quantity of clean 
waste bags/containers.  

 
5. Equipment/Washroom Alternative. Where there is only one (1) exit from 

the regulated abatement work area, the holding area of the waste 
decontamination system enclosure may branch off from the equipment 
room of the personal decontamination system enclosure. The equipment 
room will also be used as a waste washroom. (See Figure 3 in the ICR 56) 

  
6. Plastic Sheeting. Waste decontamination system enclosures constructed at 

the work site shall use at least one (1) layer of six (6) mil fire-retardant 
plastic sheeting on walls and ceiling. At least two (2) layers of six (6) mil 
fire-retardant reinforced plastic sheeting shall be used for flooring 
protection of these areas.  

 
7. Enclosure Security. The waste decontamination system enclosure and 

regulated abatement work area airlock(s) (when remote decontamination 
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systems are used) shall be constructed with lockable doors to prevent 
unauthorized entry. Enclosures systems located within twenty-five (25) 
feet of an area of public access shall be fully framed and hard-wall 
sheathed for safety.  

 
8. Drains. The waste washroom shall be equipped with a wash bin of 

sufficient size to perform waste container washing operations and shall 
have a submersible pump installed to collect waste water and deliver it to 
the shower wastewater filtration system where it shall be filtered in 
accordance with paragraph (b)(9) of this Section.  

 
9. Shower/Washroom Alternative - Small Asbestos Project. For Small 

asbestos projects with only one (1) exit from the regulated abatement work 
area, the shower room may be used as a waste washroom. The clean room 
shall not be used for waste storage, but shall be used for waste transfer to 
carts, which shall be immediately removed from the enclosure. Waste 
shall be transferred only during times when the showers are not in use. 
(See Figure 4 in this Section)  

 
F.  Waste Decontamination System Enclosure – When Remote Personal Is Allowed. 

When a remote personal decontamination system enclosure is allowed and 
utilized for a regulated abatement work area, the following requirements shall 
apply:  

 
1. Minor Size Regulated Abatement Work Area. No specific waste 

decontamination system enclosure is required for minor size regulated 
abatement work areas. The waste generated shall be immediately 
bagged/containerized within the regulated abatement work area.  
 

2. Small & Large Size Regulated Abatement Work Areas. 
  
a. Washroom. An additional chamber shall be constructed within the 

regulated abatement work area, attached to the existing airlock used 
to access the work area. The washroom/airlock combination shall be 
utilized as the contiguous waste decontamination enclosure for waste 
bagging/containerization and waste transfer activities. The 
washroom shall be constructed and supplied with 
equipment/materials consistent with waste decontamination system 
enclosure washroom requirements for contiguous personal and waste 
decontamination system enclosures.  

 
b. Removal. The washroom chamber shall be removed only after 

satisfactory clearance air sampling results have been achieved.  
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3.02 PERSONNEL PROTECTION AND DECONTAMINATION PROCEDURES: 
 

A. General:  The Contractor shall take all safety measures and precautions necessary 
to protect his/her employees and building occupants in accordance with OSHA 
Standard 29 CFR 1926, EPA Standard 40 CFR, Part 61, Subpart M, and 
applicable state and city regulations.  The Contractor shall be solely responsible 
for enforcing personnel protection requirements.   

 
1. After the installation of the personal decontamination system, full PPE in 

compliance with current OSHA regulations shall be worn in regulated 
abatement work areas during preparation activities, for all friable OSHA 
Class I or Class II asbestos projects. Asbestos abatement contractor’s 
respirator selection, filter selection, medical surveillance and respiratory 
training must be consistent with current OSHA regulations. Appropriate 
respiratory protection is also required of all authorized visitors. 

 
2. Workers or authorized visitors shall not eat, smoke, drink, or chew gum or 

other substances while in the work area(s) or decontamination area(s). 
 
3. Contaminated worker footwear, eye protection, and hard hats shall be 

stored in the equipment room when not in use in the work area and, upon 
completion of asbestos abatement, disposed of as asbestos-contaminated 
waste or decontaminated for reuse. 

 
4. Entry to the personal and waste decontamination system enclosures shall 

be restricted to the asbestos contractors involved with the asbestos project, 
appropriately certified employees of the asbestos contractors, authorized 
visitors, police, fire and other public safety personnel.  

 
5. Asbestos workers shall not wear any jewelry; e.g. watch, necklace, etc. 

while in the work area or decontamination area. 
 

B. Worker Respiratory Protection:  With approval from the Dobbs Ferry Union Free 
School District Environmental Consultant, historical airborne fiber level data may 
serve as the basis for selection of the level of respiratory protection to be used for 
the time interval prior to the Contractor establishing the eight-hour time weighted 
average (TWA) for an abatement task.  Historical data provided by the Contractor 
shall be based on OSHA personal air monitoring of the "breathing zone" of 
his/her employees for other asbestos abatement projects, and the data were 
obtained during work operations conducted under work place conditions closely 
resembling the processes, type of material, control methods, work practices, and 
environmental conditions used and prevailing in the Contractor's current 
operations.  Documentation of aforementioned results shall be presented to the 
Dobbs Ferry Union Free School District Environmental Consultant for review of 
applicability.  (See "Submittal, Pre-Project Information."   This will not relieve 
the Contractor in providing personal air monitoring to determine the TWA for the 
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work under contract.  The TWA shall be determined in accordance with 29 CFR 
1926.1101.  After the TWA is established, the Contractor may provide respirators 
as presented in the Specification.  The minimum level of protection for TSI and/or 
Surfacing Materials abatements is full face-piece Powered Air Purifying 
Respirator (PAPR).  

 
1. Review material safety data sheets (MSDS) for products to be used during 

the work.  Follow recommendations as given by the product manufacturer 
for personnel protection required to be worn during product application. 

 
2. Personal Air Monitoring Requirements:  The Contractor's CIH shall be 

responsible for development and implementation of a personal air 
monitoring program in accordance with OSHA Standard 29 CFR 
1926.1101, good industrial hygiene practices, and the requirements herein.  
Personal air monitoring shall be performed by an independent testing 
laboratory and supervised by the Contractor's CIH.  Documentation of air 
sampling shall include as a minimum, calculations of minimum sample 
volume to achieve necessary detection limits; sampling time; sampling 
location (or subject); evidence of periodic inspection of sampling 
equipment; documentation of daily pre- and post-calibration of sampling 
equipment; detailed description of worker protective devices; description 
of any typical environmental conditions; and a description of work 
practices/procedures/controls in operation during the sampling period.  
Documentation of sample analysis shall include, as a minimum, sample 
identification; total sample duration, sample flow rate; the "Limit of 
Reliable Quantification"; total air volume; total fibers counted (with work 
sheets); total fields counted; blank filter analysis; and reticule field area.  
Airborne fiber concentrations in fibers per cubic centimeter (f/cc) shall be 
calculated and reported at the 95 percent confidence level. 

 
3. Full-shift personal exposure air sampling of workers shall be performed to 

establish the 8-hour (TWA) exposure.  Such sampling shall be conducted 
for each employee (or representative group of employees, at least one 
sample per eight man crew) expected to evidence the highest exposure in 
each work area for each type of activity on the first shift that site 
preparation, removal, or cleanup activities occur.  Similarly, 30-minute 
personal exposure air sampling shall be conducted during activities 
anticipated to produce the highest airborne concentrations to determine the 
Excursion Limit.  Personal exposure sampling shall be repeated everyday 
as per protocol requirements where removal and cleanup operations are 
conducted for the duration of the project, or at any time that conditions 
indicate to the Contractor or the Contractor's CIH that the most recent 
personal sampling results are no longer indicative of employee exposure.  
PCM personal samples shall be collected and analyzed according to the 
OSHA Reference Method in OSHA Standard 29 CFR 1926.1101, 
Appendix B.  
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C.  Personnel Entrance and Decontamination Procedures for Negative Pressure 
Tent removal methods: 

 
1. All workers and authorized visitors shall enter the work area through the 

worker decontamination enclosure system. 
 
2 All individuals who enter the work area shall sign the entry log, located in 

the clean room, upon each entry and exit.  The log shall be permanently 
bound and shall identify fully the facility, agents, contractor(s), the 
project, each work area and worker respiratory protection employed.  The 
site supervisor shall be responsible for the maintenance of the log during 
the abatement activity. 

 
3 Each worker or authorized visitor shall, upon entering the job site, remove 

street clothes in the clean room and put on a clean respirator (with new 
filters, if appropriate) and clean protective clothing before entering the 
work area through the shower room and equipment room. 

 
 4 Each worker or authorized visitor shall, each time he/she leaves the work 

area:  remove gross contamination from clothing before leaving the work 
area; proceed to the equipment room and remove all clothing except the 
respirator; still wearing the respirator, proceed to the shower room; clean 
the outside of the respirator with soap and water while showering; remove 
filters, wet them, and dispose of them in the container provided for that 
purpose; wash and rinse the inside of the respirator; and thoroughly 
shampoo and wash himself/herself. 

 
5 Following showering and drying off, each worker or authorized visitor 

shall proceed directly to the clean room, dress in street clothes, and exit 
the decontamination enclosure system immediately.  Disposable clothing 
of the type worn inside the work area is not permitted outside the work 
area. 

 
D.  Personnel Entrance and Decontamination Procedures for Non-friable 

Flooring and/or Mastic Removal methods: 
 

1. All workers and authorized visitors shall enter the work area through the 
worker decontamination enclosure system. 

 
2 All individuals who enter the work area shall sign the entry log, located in 

the clean room, upon each entry and exit.  The log shall be permanently 
bound and shall identify fully the facility, agents, contractor(s), the 
project, each work area and worker respiratory protection employed.  The 
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site supervisor shall be responsible for the maintenance of the log during 
the abatement activity. 

 
3 Each worker or authorized visitor shall, upon entering the job site, remove 

street clothes in the clean room and put on a clean respirator (with new 
filters, if appropriate) and clean protective clothing before entering the 
work area through the shower room and equipment room. 

 
 4 Each worker or authorized visitor shall, each time he/she leaves the work 

area:  remove gross contamination from clothing before leaving the work 
area; proceed to the equipment room and remove all clothing except the 
respirator; still wearing the respirator, proceed to the shower room; clean 
the outside of the respirator with soap and water while showering; remove 
filters, wet them, and dispose of them in the container provided for that 
purpose; wash and rinse the inside of the respirator; and thoroughly 
shampoo and wash himself/herself. 

 
5 Following showering and drying off, each worker or authorized visitor 

shall proceed directly to the clean room, dress in street clothes, and exit 
the decontamination enclosure system immediately.  Disposable clothing 
of the type worn inside the work area is not permitted outside the work 
area. 

 
E.  Personnel Entrance and Decontamination Procedures for Exterior Project 

Removal of Non-friable ACM Roofing, Siding, Caulking, Glazing 
Compound, Transite, Tars, Sealers, Coatings, and Other NOB ACMS 
removal methods: 

 
1. All workers and authorized visitors shall enter the work area through the 

worker decontamination enclosure system. 
 
2 All individuals who enter the work area shall sign the entry log, located in 

the clean room, upon each entry and exit.  The log shall be permanently 
bound and shall identify fully the facility, agents, contractor(s), the 
project, each work area and worker respiratory protection employed.  The 
site supervisor shall be responsible for the maintenance of the log during 
the abatement activity. 

 
3 Each worker or authorized visitor shall, upon entering the job site, remove 

street clothes in the clean room and put on a clean respirator (with new 
filters, if appropriate) and clean protective clothing before entering the 
work area through the shower room and equipment room. 
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 4 Each worker or authorized visitor shall, each time he/she leaves the work 
area:  remove gross contamination from clothing before leaving the work 
area; proceed to the equipment room and remove all clothing except the 
respirator; still wearing the respirator, proceed to the shower room; clean 
the outside of the respirator with soap and water while showering; remove 
filters, wet them, and dispose of them in the container provided for that 
purpose; wash and rinse the inside of the respirator; and thoroughly 
shampoo and wash himself/herself. 

 
5 Following showering and drying off, each worker or authorized visitor 

shall proceed directly to the clean room, dress in street clothes, and exit 
the decontamination enclosure system immediately.  Disposable clothing 
of the type worn inside the work area is not permitted outside the work 
area. 

 
3.03 PREPARATION OF WORK AREA:  The following Paragraph "General Preparations" 

outlines procedures applicable to all work areas.  Work procedures specific for preparing 
each asbestos removal area is addressed in its respective Subparagraph.  If a site specific 
variance is approved, procedures outlined in the variance will supersede this 
specification.  
 
A. General Preparations: The following general preparations shall be used for all 

work areas being abated: 
 

1. Erect barricades; post notices and warning signs. 
 

2. Provide and install decontamination enclosure systems in accordance with 
Article 3.01, "Decontamination Enclosure Systems" of this Section. 

 
3. Seal drains and other collection devices with 6-mil plastic and plywood, as 

necessary, and provide a system to collect all water used by the 
Contractor. Collected water shall be passed through a water filtration 
system prior to being discharged into the sanitary sewer.  

 
4. Ensure that the Contractor's approved Fall Protection Equipment (if 

applicable) is in place, in operating condition, and in operation during 
work described in this section. 

 
5. Maintain emergency and fire exits from the work areas or establish 

alternative exits satisfactory to the local fire officials.  Emergency exits 
and routes shall be established and clearly marked with florescent paint or 
other effective designations to permit easy location from anywhere within 
the work area.  Emergency exits shall be secured to prevent access from 
uncontaminated areas and yet permit emergency exiting.  Exits shall be 
checked daily against exterior blockage or impediments to exiting.  
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6. Temporary lighting within the work area and decontamination system 
shall be provided as required to achieve minimum illumination levels. 

 
7. Hand power tools used to drill, cut into, or otherwise disturb ACM shall 

be equipped by manufacture with HEPA filtered local exhaust ventilation. 
 

8. Hot and cold water may not be available in all work areas.  In such cases 
sufficient heating equipment shall be provided to maintain a necessary 
supply of hot water for showers. 

 
B. Negative Pressure Tent removal methods: 

 
1. Tent enclosure work areas shall at a minimum have decontamination areas 

installed and utilized, as per the requirements of Section 56-11.3. 
 

2. Tents with greater than twenty (20) square feet of floor space, that are 
scheduled for gross removal of friable ACM, PACM, or asbestos material, 
shall be constructed of two (2) layers of six (6) mil fire-retardant plastic 
sheeting and shall include walls, ceiling and a floor (except for portions of 
walls, floors and ceilings that are the removal surface) with double folded 
seams. Seams shall be duct taped airtight and then duct taped flus h with 
the adjacent tent wall. 

 
3. Tents with no gross removal of friable ACM, PACM or asbestos material, 

shall be constructed of one (1) layer six (6) mil fire-retardant plastic 
sheeting and shall include walls, ceiling and a floor (except for portions of 
walls, floors and ceilings that are the removal surface) with double –folded 
seams. Seams shall be duct taped airtight and then duct taped flush with 
the adjacent tent wall. 

 
4. Tents or tent-like structures or enclosures shall be adequately supported 

and reinforced to withstand local environmental conditions and the 
negative pressures developed within them. 

 
5. An airlock shall be constructed as per Section 56-7.5(b)(11), at the 

entrance to each tent that utilizes remote decontamination system 
facilities. Each tent and airlock shall be cordoned off twenty-five (25) feet 
from it perimeter, or the interior space/room where the tent and airlock is 
located shall be secured from non-certified personnel or public access, and 
signage shall be installed as per Section 56-7.4(c). 

 
6. Manometers consistent with the requirements of Section 56-7.8(a)(4), are 

required for negative pressure tent enclosure regulated abatement work 
areas with OSHA Class I 12 NYCRR 56 Subpart 7, Page 69 abatement. 
Negative air shall be maintained at four (4) air changes per hour for non-
friable and glovebag abatement tent enclosure work areas. Eight (8) air 
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changes shall be maintained for friable gross removal tent enclosure work 
areas. If a HEPA-filtered vacuum is used for a Minor size abatement tent 
enclosure work area to maintain the required air changes, after final 
cleaning is completed twenty (20) minutes shall elapse, then ventilation 
may be stopped, clearance air samples collected if required, and the tent 
sealed until results are read. If air sample results are unacceptable, 
ventilation shall be re-established, the area recleaned and new samples 
taken. 

 
C.  Non-friable Flooring and/or Mastic Removal methods: 

 
 1. A decontamination system that complies with Subpart 56-7.5 shall be 

installed or constructed before any preparatory work in the work area and 
before any disturbance of asbestos material. The decontamination 
enclosure system shall be located as close to the work area as possible.  
The decontamination unit may be mobile. 

 
2. An airlock and attached washroom constructed of one (1) layer of 6 mil. 

polyethylene sheeting shall be attached to the work area if a remote 
decontamination unit is utilized.  

 
3. The work area, decontamination units, airlocks and dumpster shall be 

cordoned off with asbestos warning tape and signs at a distance of ten 
(10’) feet where feasible and shall remain vacated except for certified 
workers until satisfactory clearance air monitoring results have been 
achieved. 

 
4. All access areas between the work area and the decontamination enclosure 

system shall be restricted or cordoned off with caution tape and signage to 
prevent access of non-certified personnel into the work area. 
 

 5. All electric power in the work area shall be shut down and locked out. In 
the event this is not possible as per 56-7.7 (c), the live electric shall be 
maintained within those conduits, cables, panels and boxes as per 
following conditions: 

 
 a) All live cables, electrical panels and boxes that run through the 

work areas shall be wrapped with three (3) layers of 6-mil plastic 
sheeting.  Each layer shall be individually taped and sealed 
separately.  All three (3) layers of polyethylene sheeting shall be 
left in place until satisfactory clearance air monitoring results have 
been obtained. 
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 b) Any energized circuits remaining in the work areas shall be posted 
with a two (2) inch high lettering warning sign which reads: 
DANGER-LIVE ELECTRICAL-KEEP CLEAR.  The sign shall 
be placed on all live covered barriers at maximum of (10) ten-foot 
intervals.  These signs shall be posted in sufficient numbers to 
warn all persons authorized to enter the work areas of the existence 
of the energized circuits. 

 
 c) All electrical power for the removal project shall be brought into 

the work area through a separate GFI panel box located outside the 
work area. 

 
6. Critical/isolation barriers shall be constructed in the Work Area using 

minimum of two layers of 6-mil polyethylene sheeting and plywood 
(where required).  Alternatively, the contractor has the option to perform 
the work utilizing a Tent Enclosure.  If a Tent enclosure is utilized, it shall 
be constructed in accordance with IRC 56 Subpart 7.11 (f) (1).  The Work 
Area shall be exhausted utilizing negative air units to achieve six (6) air 
changes per hour for critical/isolation barrier work areas or four (4) air 
changes per hour for Tent Enclosure work areas. Sufficient negative air 
handling equipment shall be utilized on site in order to achieve required 
negative air pressure within the work area (See Appendix A). 

 
D. Exterior Project Removal of Non-friable ACM Roofing, Siding, Caulking, 

Glazing Compound, Transite, Tars, Sealers, Coatings, and Other NOB 
ACMS removal methods: 

1.  The immediate work area shall be considered to be the area from which 
the asbestos containing materials are actively being removed. The asbestos 
project regulated abatement work area shall extend twenty-five (25') feet 
from the perimeter of the immediate work area and shall have signage in 
accordance with Section 56-7.4. An airlock shall be required at the 
entrance to the regulated abatement work area to serve as a changing area, 
if the workers shall have to pass through enclosed publicly occupied 
space, such as from a roof through an interior stairway, to access the 
decontamination units.  

a.  Where the asbestos project regulated abatement work area extends 
outward twenty-five (25) feet and extends downward one (1) floor to 
encompass a passage or vehicular door which must be used for either 
a primary entrance or by an emergency vehicle, thereby precluding 
sealing such door, a tunnel structure (with sides and roof) built of 
plywood sheeting, covered with at least two (2) layers of at least six 
(6) mil plastic, shall extend outward twenty-five (25) feet 
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horizontally from the line of vertical projection of the roof edge 
downward to grade level  

2.  Regulated abatement work area preparation shall also comply with 
Sections 56-7.2, 7.3, 7.4, 7.5, 7.6, 7.7 and 7.9 of NYS DOL 12 NYCRR 
Part 56.  

3.   The personal and waste decontamination system enclosures can be remote 
but must be within fifty (50) feet of the building/structure entrance used by 
the asbestos handlers (workers), and shall be removed only after obtaining 
satisfactory clearance air results for the regulated abatement work area or 
an acceptable visual inspection has determined that the abatement is 
complete, as per Section 56-9. 2(e) of NYS DOL 12 NYCRR Part 56.  

4.  Prior to the placement of critical barriers, affected surfaces shall be pre-
cleaned using HEPA-filtered vacuum equipment and wet cleaning 
methods. All openings within the regulated abatement work area shall be 
sealed with critical barriers installed as per Section 56- 7.11(a), prior to 
beginning Phase II B activity on the project. The critical barriers shall be 
removed only after satisfactory clearance air sampling results have been 
obtained or the asbestos project is complete. The requirements of Section 
56-7.11(b-e) of NYS DOL 12 NYCRR Part 56 do not apply. Additional 
requirements are as follows:  

Roofs:  

All openings (including operable windows, doors, ducts, grilles, 
communicating openings, etc.) one (1) story above and one (1) story 
below the roof level of the regulated abatement work area (this includes 
any building/structure within twenty-five (25) feet of the immediate work 
area), shall be sealed directly with two (2) layers of at least six (6) mil 
flame-retardant plastic sheeting. All vent openings which cannot be sealed 
shall be extended vertically a minimum of eight (8) feet and remain in 
operation.  

A polyethylene drape or curtain may be used instead of plasticizing the 
windows individually. The drape may be removed after the asbestos 
project is complete.  

The drape or curtain, if used, shall be made of two (2) layers of a 
continuous eighteen (18) foot curtain (drape) of at least six (6) mil plastic 
hung from the top of the wall or parapet. The plastic curtain shall be 
secured using nailer strips and ram set charges or other methods approved 
by the building/structure owner’s authorized representative. The bottom of 
the plastic curtain shall be sufficiently weighted or anchored to prevent 
lifting due to winds. Curtain seams shall overlap at least twelve (12) 
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inches and be sealed with duct tape front and back. The curtain ends and 
each seal shall be reinforced by stapling furring strips to the plastic. The 
plastic curtain shall extend a minimum of fifteen (15) feet beyond the last 
opening within twenty-five (25) feet of the regulated abatement work area. 
When removed, the plastic curtain shall be disposed of as asbestos waste.  

Any windows on the floor below or above and within twenty-five (25) feet 
of the immediate work area need to be plasticized, but if safety reasons 
dictate, they may be plasticized from inside the building/structure.  

Any fixed or non-operable windows on the floor below or above and 
within twenty-five (25) feet of the immediate work area need not to be 
plasticized, but shall be sealed using caulking or duct tape.  

Facades:  

Removals without tents will require plasticizing or sealing of nearby 
windows within twenty-five (25) feet of the immediate work area, 
placement of dropcloths, plasticizing of a man-lift or scaffolding and other 
operational safeguards as outlined below.  

For larger work area removals, any operable windows or openings to the 
building at the work level or on the floor below within twenty- five (25) 
feet of the immediate work area shall be plasticized with two (2) layers of 
six (6) mil fire retardant polyethylene sheeting. The windows can be 
plasticized outdoors, or for reasons of safety, from the indoors. Window, 
door and louver units subject to complete removal must have their 
openings plasticized at the interior of the building. Windows that are fixed 
or non-operable and that will remain sealed airtight for the duration of 
abatement activities, do not require installation of critical barriers.  

Under areas where non-friable materials are removed without tents, a 
dropcloth, made of six (6) mil fire retardant polyethylene sheeting, shall 
be placed on the ground below the work area to prevent spread of any 
ACM remnants. This dropcloth shall be a minimum of ten (10) feet wide 
with an additional ten (10) feet of width for every floor above a 1st floor 
level where removal work will take place, up to a maximum of thirty (30) 
feet of width measured perpendicular to the building/structure. In addition, 
if a straight scaffolding, man-lift, swing scaffolding or similar equipment 
is used for areas above the 1st floor, the lift/scaffolding unit shall be 
plasticized with two (2) layers of six (6) mil fire retardant polyethylene on 
the platform, with plastic sheeting extended vertically to waist-high (as so 
equipped) guardrail sides and back of the lift unit. While the platform/lift 
walking surfaces must be plasticized, the asbestos abatement contractor 
must provide proper traction surfaces or equipment to assure the safety 
and comfort of abatement workers while performing abatement activities 
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on the lift/scaffold equipment. After non-friable ACM is removed from 
each work location, the platform and plasticized surfaces toward the 
building shall be wet wiped and/or HEPA vacuumed clean before reuse. 
The plasticizing on the lift or scaffolding shall be periodically inspected 
during use and repaired as needed. 

3.04 PRE-REMOVAL INSPECTIONS: 
 
A. Prior to removal of any ACM the Contractor shall notify the Dobbs Ferry Union 

Free School District Environmental Consultant and request a pre-removal 
inspection.  Posting of warning signs, plasticizing of work area, building of 
decontamination enclosure systems, and all other preparatory steps have been 
taken prior to notification of Dobbs Ferry Union Free School District 
Environmental Consultant.  The Contractor shall not begin asbestos removal until 
the Dobbs Ferry Union Free School District Environmental Consultant approves 
the work area preparations. 

 
3.05 MAINTENANCE OF CONTAINED WORK AREA AND DECONTAMINATION 

ENCLOSURE SYSTEMS: 
 

A. Repair damaged barriers and remedy any defects immediately upon their 
discovery.  Visually inspect barriers at the beginning and end of each work 
period.   

 
B. Visually inspect non-Work Areas and the decontamination enclosure system for 

water leakage. Check the floor below, ceiling and walls, and view beneath/or 
around the decontamination enclosure system, for signs of leakage. Perform the 
visual inspection a minimum of twice each 8- hour work shift.  

 
C. Ensure that both hot and cold water exist in sufficient supply for the 

decontamination enclosure system. 
 
3.06 REMOVAL OF ASBESTOS-CONTAINING MATERIAL:  The Asbestos Contractor 

shall be responsible for the proper removal of ACM from the Work Area using standard 
abatement industry removal techniques. The Environmental Consultant or their 
representative shall observe the Work.  Approval of the Asbestos Contractor’s abatement 
techniques is required by the Environmental Consultant to allow for the continuance of 
work.   

 
A. Negative Pressure Tent removal methods: 

 
Gross Removal of Interior Asbestos-Containing Materials (Tent 
Enclosure): 

 
1. The asbestos material shall be adequately wetted with amended water. 

Sufficient time shall be allowed for penetration to occur prior to abatement 
activities. All friable asbestos materials shall be thoroughly saturated. All 
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non-hygroscopic (material that resists wetting) asbestos material shall be 
thoroughly wetted, prior to and during abatement.  

 
2. Only one type of asbestos containing material shall be abated at a time 

within an enclosure. Prior to the abatement of another type of asbestos 
containing material, the area shall be cleaned. (See Section 8.6 - Multiple 
Abatement within a Single Regulated Abatement Work Area, of NYS 
DOL 12 NYCRR Part 56)  

 
3. ACM, PACM and asbestos material, on detachment from the substrate, 

shall be directly bagged or dropped into a flexible catch basin and 
subsequently bagged or containerized. Materials removed in negative 
pressure tent enclosure work areas shall be bagged or containerized 
immediately upon detachment. Additional amended water shall be added 
as necessary to the waste bags/containers to ensure that all waste remains 
adequately wet within the bag/container.  

 
4. Where ACM, PACM or asbestos material was removed, any exposed 

edges of material that remain shall be sealed with wettable cloth or 
otherwise encapsulated with a suitable non-asbestos material, prior to 
commencement of final cleaning and collection of clearance air samples.  

 
B.  Non-friable Flooring and/or Mastic Removal methods: 

 
1. The asbestos material shall be adequately wetted with amended water. All 

non-hygroscopic (material that resists wetting) asbestos material shall be 
thoroughly wetted, prior to and during abatement.  

 
2. ACM, PACM and asbestos material, on detachment from the substrate, 

shall be directly bagged or dropped into a flexible catch basin and 
subsequently bagged or containerized. Materials removed in negative 
pressure tent enclosure work areas shall be bagged or containerized 
immediately upon detachment. Additional amended water shall be added 
as necessary to the waste bags/containers to ensure that all waste remains 
adequately wet within the bag/container.  

 
C. Exterior Project Removal of Non-friable ACM Roofing, Siding, Caulking, 

Glazing Compound, Transite, Tars, Sealers, Coatings, and Other NOB 
ACMS Removal:   
 
Removal of ACM shall utilize manual wet methods for all non-friable ACM 
removals, and rotating blade roof cutters for roofing removals, as applicable. In 
no event shall methods be used that may render the ACM friable. 
  
1. Residual non-friable ACM shall be wet scraped and HEPA vacuumed. 

Materials removed shall be containerized or immediately wrapped in two 
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(2) layers of six (6) mil fire retardant plastic sheeting and secured air tight 
prior to transport to the waste decontamination facility.  

 
2. Under façade areas where non-friable ACM is to be removed without 

tents, whenever possible, an asbestos handler (worker) with a HEPA 
vacuum will position the vacuum hose within four (4) inches of the 
material being removed to capture small pieces of non-friable ACM and 
asbestos fines. The hose end will be positioned so that as many smaller 
pieces of material as possible will fall into the vacuum hose end. Larger 
pieces of ACM should be immediately bagged or containerized. 

  
3. Asbestos containing materials will not be allowed to accumulate in the 

work area or on the drop cloth. 
 
4. In lieu of using an exterior chute as per Section 8.4(g) of NYS DOL 12 

NYCRR Part 56, waste bags and containers may be lowered to the waste 
trailer/dumpster by crane or hoist using a temporary waste transfer 
container of adequate size and strength.  

 
3.07 ACM WASTE PACKAGING AND LOAD OUT PROCEDURES:   
 

A. Packaging of ACM shall conform to OSHA Standard 29 CFR 1926.1101, DOT 
49 CFR 171,172, and 173, EPA Standard 40 CFR Part 61, New York City 
Department of Sanitation (in relation to transport, storage, and disposal of ACM) 
and the requirement as heretofore specified. ACM waste shall be placed in a wet 
condition into properly labeled disposal bags or sealed in two layers of 6-mil 
plastic sheeting wrapped airtight and properly labeled. Materials to be transported 
through a non-Work Area building space shall be placed in hard wall shipping 
containers for handling. Specific requirements for decontamination of waste 
containers, and load out through the decontamination enclosure systems is 
outlined below:   

 
B. Frequency of Waste Removal: Properly packaged and labeled asbestos waste shall 

be removed from the site on a daily basis. Under no circumstance shall asbestos 
waste be stored on site. The waste hauler and landfill shall be as indicated on the 
notifications to regulatory agencies.   

 
C. Waste Load-out Through Waste Decontamination Unit: Place asbestos waste in 

disposal bags. Large items not able to fit into disposal bags shall be wrapped in 
one layer of 6-mil thick plastic sheeting. Clean outer covering of asbestos waste 
package by wet cleaning and/or HEPA vacuuming in a designated part of the 
Work Area. Move wrapped asbestos waste to the washroom, wet clean each bag 
or object and place it inside a second disposal bag, or a second layer of 6-mil 
plastic sheeting, as the item’s physical characteristics demand. Air volume shall 
be minimized, and the bags or sheeting shall be sealed airtight with tape.   

 
D. The clean containerized items shall be moved directly to the Waste Hauler’s truck 
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pending load-out to storage or disposal facilities.   
 

E. Workers who have entered the decontamination enclosure system from the 
uncontaminated non-work area shall perform load-out of containers from the 
decontamination enclosure holding area.  Dress workers asbestos waste to storage 
or disposal facilities in clean overalls of a color different than from that of 
coveralls used in the Work Area.  Ensure that workers do not enter from 
uncontaminated areas into the equipment washroom or the Work Area.  Ensure 
that contaminated workers do not exit the Work Area through the equipment 
decontamination enclosure system.   

 
F. Thoroughly clean the decontamination enclosure system immediately upon 

completion of the waste load-out activities, and at the completion of each work 
shift.   

 
G. Labeled ACM waste containers or bags shall not be used for non-ACM debris or 

trash. Any materials placed in labeled containers or bags, whether turned inside 
out or not, shall be handled and disposed of as ACM waste.  

 
3.08 CLEANUP AND CLEARANCE TESTING OF WORK AREAS: The following 

clean-up procedures shall be performed during abatement.  
 

A. Negative Pressure Tent removal methods: 
 

Clearance Procedure Utilizing Tent Procedures (For Gross Removal) - Cleaning 
of the work areas and other contaminated areas shall be conducted in accordance 
with procedure described below: 
  
Step 1.   Clean-up  Visual Inspection 
 
Step 2.   Final Re-occupancy  Visual Inspection and fiber clearance count of 

<0.01 fiber/cc of air using PCM NIOSH method 
7400 analysis procedures or <70 s/mm2 using TEM 
AHERA 40 CFR Part 763 Appx. A subpart E 
methods. 

  
1. If required during Phase IIB, the negative pressure ventilation units shall 

remain in continuous operation during implementation of Phase IIC, 
including observance of settling/waiting periods and drying times.  
 

2. All objects and surfaces in the regulated abatement work area shall be 
HEPA-vacuumed and then wet-cleaned. After the final cleaning is 
complete, clearance air sampling shall not commence until the appropriate 
waiting/settling or drying time requirements have elapsed and a visual 
inspection has been completed by the project monitor to confirm that the 
scope of abatement work for the asbestos project is complete, and no 
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visible asbestos debris/residue, pools of liquid, or condensation remain. 
The asbestos abatement contractor supervisor must complete a satisfactory 
visual inspection for completeness of abatement and cleaning, prior to 
commencement of the project monitor visual inspection. 

 
3. Clearance air samples will be collected after abatement according to 

established air clearance criteria per New York State ICR 56 and AHERA 
40 CFR Part 763 Appx. A subpart E. The analysis method used and 
quantity of air samples collected will be based on the type and quantity of 
material being abated. All PCM and TEM results must satisfy the 
clearance criteria for re-occupancy. 

  
4. When volumes greater than or equal to 1,199 liters for a 25 mm filter have 

been collected and the average number of asbestos structures on TEM 
samples inside the abatement area is no greater than 70 s/mm2 of filter, the 
abatement work shall be considered complete without comparing the 
inside samples to the outside samples.  

 
B. Non-friable Flooring and/or Mastic Removal methods: 

 
1. Visible accumulations of loose asbestos containing waste material shall be 

cleaned up using rubber or plastic dustpans and rubber squeegees or 
HEPA filtered vacuums. Metal shovels may also be used, except in the 
vicinity of plastic sheeting, critical barriers and isolation barriers, which 
could be perforated by these tools. To pick up excess water and gross wet 
debris, a wet-dry HEPA filtered shop vacuum dedicated to asbestos 
abatement may be used. This cleaning shall be done whenever there is 
sufficient asbestos waste material to fill a single leak-tight bag/container, 
or this cleaning shall be done at the end of each work shift whichever shall 
occur first. Visible debris shall be maintained adequately wet.  

 
2. Work shall stop whenever excessive water accumulation or flooding is 

present in the area and shall not resume until the water is collected and 
disposed of properly.  

 
3. Final clean-up and clearance procedures for abatement shall comply with 

ICR 56 Section 56-9, except that only one (1) stage of cleaning (final) is to 
be performed. Lockdown encapsulant use is not required.  

 
4. A four (4) hour post-abatement settling period is required prior to 

commencement of final air sampling activities for manual wet removals. If 
chemical strippers AND powered buffers are used, a six (6) hour post-
abatement settling period is required prior to commencement of final air 
sampling activities. 
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5. Air sampling and analysis on asbestos projects conducted under this      
Section is required. Air sampling and analysis shall then be conducted in 
accordance with the requirements of ICR 56 Subpart 56-4.  

 
a. A minimum of five TEM air samples will be collected inside and five 

outside the work area to determine final air clearance re-occupancy. 
All TEM results must satisfy the clearance criteria for re-occupancy. 

 
b. When the work area passes the re-occupancy test, all controls and seals 

established shall be removed. 
 

C. Exterior Project Removal of Non-friable ACM Roofing, Siding, Caulking, 
Glazing Compound, Transite, Tars, Sealers, Coatings, and Other NOB 
ACMS removal methods: 
 
1. Clean-Up Procedures During Abatement. The following clean-up 

procedures shall be performed during abatement.  
 
a. Visible accumulations of loose asbestos containing waste material 

shall be cleaned up using rubber or plastic dustpans and rubber 
squeegees or HEPA filtered vacuums. Metal shovels may also be 
used, except in the vicinity of plastic sheeting, critical barriers and 
isolation barriers, which could be perforated by these tools. To pick 
up excess water and gross wet debris, a wet-dry HEPA filtered shop 
vacuum dedicated to asbestos abatement may be used. This cleaning 
shall be done whenever there is sufficient asbestos waste material to 
fill a single leak-tight bag/container, or this cleaning shall be done at 
the end of each work shift whichever shall occur first. Visible debris 
shall be maintained adequately wet. 

  
b. Work shall stop whenever excessive water accumulation or flooding 

is present in the area and shall not resume until the water is collected 
and disposed of properly.  

 
2. Final Cleaning and Clearance Procedures. Final clean-up and clearance 

procedures for abatement shall comply with Section 56-9 of NYS DOL 12 
NYCRR Part 56, except that only one (1) stage of cleaning (final) is to be 
performed. Lockdown encapsulant use is not required. 

  
a. Exemption from Project Monitor Visual Inspection. Asbestos 

projects which are exempt from clearance air sampling requirements 
at one or two- family owner occupied residential 
buildings/structures, are also allowed an exemption from the project 
monitor visual inspection requirements. For asbestos projects 
utilizing this exemption, once final cleaning is complete, a visual 
inspection shall be completed by the asbestos abatement contractor’s 
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supervisor to confirm that the scope of abatement work for the 
asbestos project is complete, and no visible debris/residue, pools of 
liquid, or condensation remain. The results of this inspection shall be 
documented by the asbestos abatement contractor’s supervisor in the 
asbestos abatement contractor daily project log, and once the 
asbestos project is complete the asbestos abatement contractor’s 
supervisor shall also obtain the owner’s written acceptance of the 
final results of the asbestos project within the daily project log.  

 
3.09 DISPOSAL AND TRANSPORTATION OF ASBESTOS-CONTAMINATED 

WASTE: 
 

A. Storage of Containerized ACM: As the work progresses, remove sealed and 
labeled bags of ACM from the Work Area and place in a lockable trailer, 
dumpster, or other container approved for storage or transport of asbestos waste.  
The waste container shall be lined with two layers of 6-mil fire retardant plastic 
on all sides. Asbestos-containing waste shall remain under the positive control of 
the Asbestos Contractor and must never be left unattended in an area or on a 
vehicle where unauthorized persons could gain access.  Containerized ACM 
shall be removed from the site on a daily basis. Unless specifically approved in 
writing by the Owner, ACM shall not be permitted to be stored on site during 
non-working hours.   

 
B. Sealed and labeled bags or waste wrapped in two layers of plastic sheeting sealed 

airtight shall be used to transport asbestos-contaminated waste to the landfill. 
Procedures for hauling and disposal shall comply with 40 CFR, Part 61, 49 CFR, 
Part 171 and 172, and other applicable state, regional, and local government 
regulations. Procedures for removal from the Work Area and disposal of waste 
are outlined below:   

 
C. A properly completed and original "Waste Shipment Record" form shall 

accompany asbestos waste, which is transported to a disposal site. This form 
shall be signed and dated by each party who has control over the asbestos waste, 
and a copy retained by each party as responsibility for the waste is transferred to 
the next party.  All original manifest forms and waste receipts shall be provided 
to the Architect. The Environmental Consultant shall be provided with copies of 
all waste manifests. 

 
D. Trucks hauling asbestos waste shall be totally enclosed to prevent loss or 

damage to waste container en-route to approved landfill. The interior of the 
vehicles shall be lined with two layers of 6-mil plastic.  

 
E. Mark with a visible warning sign during the loading and unloading of asbestos-

containing waste all vehicles used to transport the waste material. Danger sign 
legend, text size, style and arrangement shall conform to the requirements of 
EPA Standard 40 CFR Part 61.149 (d) (I).  
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F. Only sealed plastic bags or completely sealed items shall be deposited in landfill. 
Damaged, broken sealed windows or leaking plastic bags shall be resealed prior 
to being deposited in the landfill. Workers shall place asbestos waste in the 
landfill. Throwing or dumping of containers shall not be allowed. Workers 
unloading and handling the sealed bags/drums at the disposal site shall wear 
appropriate personnel protective equipment including respirators and protective 
clothing.  

 
G. After the vehicle is unloaded at the landfill, the plastic sheeting that was taped to 

the floor, sides and top of the truck shall be carefully removed and placed in 
properly labeled bags for disposal with the rest of the waste.  

 
END OF SECTION
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LIST OF SUBMITTALS 
 

SUBMITTAL APPROVED   DATE SUBMITTED       DATE  
 
Pre-Project Submittal: 
 
1. Insurance   _____________   ____________ 
 
2. All required bonds  _____________   ____________ 
 
3. List of Subcontractors  _____________   ____________ 
 
4. Health and Safety Plan  _____________   ____________ 
 
5. Proof that all required  
 permits and variances have  
 been obtained   _____________   ____________ 

 
6. Documentation of Required 
 Qualifications of  
 Workers    ______________  ____________ 
 
7. Proof of a respiratory  
 protection program.    ______________  ____________ 
 
8. Proof of historic airborne  
 fiber data.     ______________  ____________ 
 
9. Proof that a landfill site  
 has been located.   ______________  ____________ 
 
10. MSDS of chemicals to be  
 used on this project.   ______________  ____________ 
 
11. Asbestos Removal and Disposal  
 Work Plan    ______________  ____________ 
 

 
 

During Work Submittal: 
 
1. Schedule of Work Changes ______________  ____________ 
 
2. Notarized copy of weekly  
 payroll showing a prevailing  
 wage rate has been paid.  ______________  ____________ 
 
3. A "Request For Services"  
 form.    _______________  ____________ 
 
4. Results of all air  
 monitoring performed  
 by the Contractor  
 (OSHA)     _______________  ____________ 
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2 A certified, signed, and  
 completed copy of each " 
 Waste Shipment  
 Record" form (Section 1.07) _______________  ____________ 
 
6. A copy of the bound  
 log book    _______________  ____________ 
  

 
Post Project Submittal: 
 
1. A notarized "Release  
 of Liens"   _______________  ____________ 
 
2. Proof of payment of  
 prevailing wage rate  _______________  ____________ 
 
3. Notarized copies of a  
 daily log.   _______________  ____________ 
 
4. Compilation in chronological  
 order of all air monitoring  
 records pertaining to this  
 project.    _______________  ____________ 
 
5. Compilation of all completed  
 and signed Waste Shipment  
 Record forms.   _______________  ____________ 
 
6. Copies of notifications  
 to applicable agencies.  _______________  ____________ 
 
7. Paid invoice verifications  
 for sub-contractor (for Time  
 and Material job), service  
 contract agreement,  
 insurance certificates, copies  
 of the workers licenses, and other  
 required submittals.    _______________  ____________ 
 
  ******* 
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SECTION 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: Present in buildings and structures to be selectively demolished. A report 
on the presence of hazardous materials is on file for review and use. Examine report to become 
aware of locations where hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 
2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.10 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and restore materials and surfaces cut or damaged 
during selective demolition, by methods and with materials and using approved contractors so 
as not to void existing warranties. Notify warrantor before proceeding. Existing warranties 
include the following: 

1. Roofing. 

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying 
that existing system has been inspected and warranty remains in effect. Submit documentation 
at Project closeout. 

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. Verify that hazardous materials have been remediated before proceeding with building 
demolition operations. 

E. Record existing conditions by use of preconstruction photographs or video. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 
photographs or video of conditions that might be misconstrued as damage caused by 
demolition operations. 

2. Inventory and record the condition of items to be removed and reinstalled. Provide 
photographs or video of conditions that might be misconstrued as damage caused by 
demolition operations. 

F. Beginning selective demolition constitutes Contractor’s acceptance of conditions. 

3.2 PREPARATION 

A. 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. 
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3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 
or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 
equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 
ductwork material and leave in place. 

3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 
to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 
existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

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. 
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C. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations. Maintain portable fire-suppression devices 
during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 
promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to avoid 
free fall and to prevent ground impact or dust generation. 

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. 
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D. Removed and Reinstalled Items: 

1. Clean and restore items to functional condition adequate for intended reuse. 

2. Pack or crate items after cleaning and restoring. Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated. Comply with installation requirements for new 
materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 
using power-driven saw, and then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and 
remove. 

D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations 
in RFCI's "Recommended Work Practices for Removal of Resilient Floor Coverings." 

E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing 
and so that building interior remains watertight and weathertight. See Division 07 Sections  for 
new roofing requirements. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 
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3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 02 41 19 
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, accessories, placement procedures, and finishes, for the following: 

1. Footings. 
2. Foundation walls. 
3. Slabs-on-grade. 
4. Concrete reconstruction and corrective work. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements. 

1.4 SUBMITTALS 
 

A. Action Submittals: 

1. Product Data:  For each type of product indicated. 

a. Fiber reinforcement. 
b. Vapor barrier. 
c. Curing compound. 
d. Interior Slab control joint sealer. 
e. Penetrating silane sealer. 
f. Non-Shrink Grout. 
g. Chemical anchor adhesives. 
h. Corrective mortar (industry name is Repair mortar). 
i. Thin coat patching mortar. 
j. Corrective overlayment (industry name is Repair overlayment). 

2. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments. Pumping of concrete requires a mix design 
specifically prepared and previously used for pumping. 

03 30 00 
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a. Indicate amounts of mixing water to be withheld for later addition at Project site. 
b. Include compressive strength test reports. 
c. Include all ingredient certifications and product data concurrently. 

3. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 
and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, 
bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie 
spacing, hoop spacing, and supports for concrete reinforcement. Show all concrete wall 
and footing reinforcement on elevation drawings at a scale not less than 1/4-inch = 1 ft.  
Do not submit placement plans showing only piece marks referencing a cut list. 

4. Construction Joint Layout:  Shop Drawings indicating proposed construction joint 
locations and details in elevated concrete slabs and concrete beams. 

 
5. Slab-on-Grade Control Joint Layout Drawings:  Indicate joints as shown on Drawings 

and proposed locations following required spacing requirements. 
 

B. Informational Submittals: 

1. Material Certificates:  For each type of the following, signed by manufacturers or 
suppliers: 

a. Reinforcing bars. 
b. Epoxy-coated reinforcing bars. 
c. Welded wire reinforcement. 
d. Joint dowel bars. 
e. Epoxy-coated joint dowel bars. 
f. Cementitious materials. 

 
2. Material Test Reports:  For the following, from a qualified testing agency, indicating 

compliance with requirements: 

a. Aggregates. 
b. Vapor Barrier. 

3. Proposed curing method for all concrete elements. 

4. Curing compound compatibility with floor finishes and adhesives certificate. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as 
ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 
Concrete Flatwork Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 
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C. Testing Agency Qualifications:  An independent agency, qualified according to ASTM C 1077 
and ASTM E 329 to perform material evaluation tests and to design concrete mixtures. 

 
1. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 
Grade II. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

E. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.  Avoid damaging coatings on steel reinforcement. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

B. Chamfer Strips:  Wood, metal, PVC, or rubber strips 3/4 by 3/4 inch, minimum. 

C. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces. VOC compliant. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 
concrete surface. 
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2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Epoxy-Coated Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed bars, 
ASTM A 775/A 775M or ASTM A 934/A 934M, epoxy coated, with less than 2 percent 
damaged coating in each 12-inch bar length. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with 
ends square and free of burrs. 

B. Epoxy-Coated Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, 
ASTM A 775/A 775M epoxy coated. 

C. Epoxy Corrective Coating:  Liquid, two-part, epoxy corrective coating; compatible with epoxy 
coating on reinforcement and complying with ASTM A 775/A 775M. 

D. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 

1. For exterior concrete, use galvanized wire or dielectric-polymer-coated wire bar supports. 
2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 

wire bar supports. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I or Type II.  Supplement with the following 
(optional): 

a. Fly Ash:  ASTM C 618, Class F or C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

2. Blended Hydraulic Cement:  ASTM C 595 – Type IL, portland limestone; Type IS, 
portland blast-furnace slag; Type IP, portland-pozzolan; Type I (PM), pozzolan-modified 
portland; or Type I (SM), slag-modified portland cement. 

B. Normal-Weight Aggregates:   

1. Provide aggregates from a single source. 
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2. ASTM C 33, Class 3S coarse aggregate or better, graded. 

3. ASTM C 33, Class 4S coarse aggregate or better, graded, for exterior concrete. 

4. Maximum Coarse-Aggregate Size: 
 

a. Slabs on Grade:  1-1/2 inches nominal. 
b. All Other Concrete:  1 inch nominal. 
 

5. Fine Aggregate:  ASTM C 33. Free of materials with deleterious reactivity to alkali in 
cement. 

C. Water:  ASTM C 1602/C 1602M and potable. 

2.5 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing 
chlorides. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Accelerating Admixture: ASTM C 494/C 494M, Type C. 
4. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
5. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E. 
6. Mid-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type A or Type F. 

Water content reduction to be greater than 7%. 
7. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
8. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
9. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.6 FIBER REINFORCEMENT 

A. Synthetic Macro-Fiber:  Polyolefin macro-fibers (containing no reprocessed olefin materials) 
engineered and designed for use as secondary reinforcing in concrete, complying with 
ASTM C 1116/C 1116M, Type III, 1 1/4 to 2-1/4 inches long, varying fiber thickness, and no 
water absorption. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. 3M; Scotchcast Polyolefin Fibers 2". 
b. Master Builders Solutions US LLC; “MasterFiber MAC” Series. 
c. Euclid Chemical Company (The), an RPM company; Tuf-Strand SF. 
d. FORTA Corporation; FORTA FERRO. 
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e. GCP Applied Technologies Inc.; Strux 90/40. 
f. Nycon, Inc.; XL. 
g. Sika Corporation; Fibermesh 650. 

B. Synthetic Micro-Fiber:  Polyolefin micro-fibers (containing no reprocessed olefin materials) 
engineered and designed for use as secondary reinforcing in concrete, complying with 
ASTM C 1116/C 1116M, Type III, 1/2 to 3/4 inches long, varying fiber thickness, and no water 
absorption. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions US LLC; “MasterFiber M 100” Series 
b. Euclid Chemical Company (The), an RPM company; PSI Fiberstrand 150. 
c. FORTA Corporation; MIGHTY MONO. 
d. GCP Applied Technologies Inc.; SINTA M2219 

2.7 VAPOR BARRIER 

A. Vapor Barrier: Water-vapor transmission rate (permeance) less than 0.015 perms (gr/ft2/hr/in-
Hg), in accordance with ASTM E 1745. The product must meet water-vapor transmission rate 
(0.01 perms) requirement for both the new material and the ASTM E 1745 mandatory 
conditioning tests (ASTM E 1745; paragraphs 7.12 through 7.15.) Provide all manufacturers’ 
accessories required for complete installation including mastic and seam tape. Seam tape to be 
provided with a water-vapor transmission rate of 0.3 perms or lower. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Layfield Construction Materials; VaporFlex 15. 
b. Reef Industries, Inc.; Griffolyn Vaporguard. 
c. Stego Industries, LLC; Stego Wrap 15 mil Class A. 

2.8 CURING MATERIALS 

A. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap–polyethylene 
sheet. 

B. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1-D, Class B, 
dissipating, with fugitive dye. 

C. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

2.9 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ½-inch rigid, extruded polystyrene insulation (at 
exterior walls,) ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or 
self-expanding cork. 
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B. Interior Slab Control Joint Sealer:  Two-component, self-leveling, flexible, 100 percent solids, 
epoxy resin and adhesive with a Type A shore durometer hardness of 80 per ASTM D 2240 and 
conforming to ACI 302.1R (5.12-Joint Materials). 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Chem Masters; PolyTops 480. 
b. Euclid Chemical Company (The); DURAL 340 SL 
c. Sika Corporation; Sikadur 51 SL. 

C. Penetrating, Silane Sealer: Single component, minimum 40% silane, waterbased slab sealer that 
forms chemical bond to the concrete. VOC compliant. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions US LLC; MasterProtect H 400. 
b. Chem Masters; Aquanil Plus 40. 
c. Dayton Superior Corporation; Weather Worker 40% J29. 

D. Bond breakers: Waterborne, VOC compliant form release agent. 

E. Bonding Agent: ASTM C 882/C 882M, liquid bonding agent specifically designed to bond 
fresh cementitious materials to a variety of substrates for interior and exterior applications and 
provide an anti-corrosion coating for reinforcing steel. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. BASF Construction Chemicals; MasterEmaco P 124. 
b. Euclid Chemical Company (The); DURAL LPL MV. 
c. Sika Corporation; Sika Armatec 110 EpoCem. 

F. Non-Shrink Grout: ASTM C 1107, factory-packaged, shrinkage-resistant, nonmetallic 
aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

G. Chemical Anchor Adhesives:  Heavy duty, two component injectable adhesive designed to be 
dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule form will not 
be accepted. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. DeWalt.; AC200+ 
b. Hilti, Inc.; Hit-HY 200A; Hit-HY 200R; Hit-Ice 
c. ITW Redhead; A7+. 
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2.10 RECONSTRUCTION AND CORRECTIVE MATERIALS 

A. Corrective Mortar (Industry name is Repair Mortar):  Site-mixed Portland-cement mix for 
vertical and overhead surfaces. Mix dry-pack corrective mortar, consisting of one part 
shrinkage-compensating, Portland cement to two and one-half parts fine aggregate passing a 
No. 16 sieve by damp, loose volume, using only enough water for handling and placing. 

B. Thin Coat Patching Mortar:  Polymer modified, Portland cement, suitable for interior and 
exterior applications.  Featheredge up to 3/16 inch. For thicker applications manufacturer’s 
recommendations to extend mix with an aggregate may apply. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. BASF Construction Chemicals; MasterTop 115FC. 
b. ChemMasters, Inc.; Thin Patch 
c. Euclid Chemical Company (The); Duraltop Flowable Mortar. 

C. Corrective Overlayment (Industry name is Repair Overlayment):  Cement-based, polymer-
modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be 
filled in over a scarified surface to match adjacent floor elevations. For thicker applications 
manufacturer’s recommendations to extend mix with an aggregate may apply. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer. 

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

2.11 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than 
Portland cement in concrete as follows: 

1. Fly Ash:  25 percent, but if used, a minimum of 15 percent. 
2. Combined Fly Ash and Pozzolan:  25 percent. 
3. Ground Granulated Blast-Furnace Slag:  50 percent. 
4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent 

portland cement minimum, with fly ash or pozzolan not exceeding 25 percent. 
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C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing or plasticizing admixture in all concrete. 
Design mix for optimum placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use a mid-range, water-reducing admixture in pumped concrete, all concrete slabs 
(including concrete walks), concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50. 

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Interior Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
3. Minimum Cementitious Materials Content:  470 lb/cu. yd.. 
4. Slump Limit:  4 inches, plus or minus 1 inch. 
5. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 
6. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture, at concrete batch 

facility, at manufacturer's recommended rate, but not less than 3.0 lb/cu. yd.. 

2.13 CONCRETE MIXTURES FOR EXTERIOR CONCRETE 

A. Exterior Architectural Concrete Elements And Retaining Walls:  Proportion normal-weight 
concrete mixture as follows: 

1. Minimum Compressive Strength:  4500 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.45. 

3. Slump Limit:  4 inches, plus or minus 1 inch; or 8 inches for concrete with verified slump 
of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing 
admixture, plus or minus 1 inch. 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal 
maximum aggregate size. 

B. Exterior Slabs (concrete pads, walks and curbs): Proportion normal-weight concrete mixture as 
follows: 

1. Minimum Compressive Strength:  4500 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.45. 
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3. Slump Limit:  4 inches, plus or minus 1 inch; or 8 inches for concrete with verified slump 
of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing 
admixture, plus or minus 1 inch. 

4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 
nominal maximum aggregate size. 

5. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture, at concrete batch 
facility, at manufacturer's recommended rate, but not less than 3.0 lb/cu. yd.. 

2.14 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.15 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade conditions are satisfactory prior to forming or pouring concrete. Owner’s 
Testing Agency shall inspect slab and footing subgrade prior to placing concrete. 

B. Verify that reinforcing, including masonry dowels, is properly in place prior to pouring 
concrete. 

C. Verify that formwork is complete and properly secured prior to placing concrete. 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 
E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 
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D. Class C, 1/2 inch for rough-formed finished surfaces without additional finish, permanently 
exposed. 

E. Construct forms tight enough to prevent loss of concrete mortar. 

F. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

H. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 
prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 
locations. 

I. Chamfer exterior corners and edges of permanently exposed concrete. 

J. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

K. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

L. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

M. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

N. For smooth-rubbed finish, provide uniform spacing and size of cone ties which break off at least 
1-1/2 inches from face of concrete and leave holes not more than 1-inch diameter in face of 
concrete. 

3.3 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 
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3.4 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of walls, and similar parts of the Work that does not support 
weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 
hours after placing concrete.  Concrete has to be hard enough to not be damaged by form-
removal operations and curing and protection operations need to be maintained. 

1. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and provide corrective work to surfaces of forms to be reused in the Work.  Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for exposed 
surfaces.  Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 
surfaces unless approved by Architect. 

3.5 VAPOR BARRIERS 

A. Place, protect, and correct vapor barrier according to ASTM E 1643 and manufacturer's written 
instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.6 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor barrier.  Correct damage and reseal vapor barrier before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 
weld crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire. 

F. Epoxy-Coated Reinforcement:  Correct cut and damaged epoxy coatings with epoxy corrective 
coating according to ASTM D 3963/D 3963M.  Use epoxy-coated steel wire ties to fasten 
epoxy-coated steel reinforcement. 
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G. Field bending or straightening of bars partially embedded in concrete is permitted only where 
shown on the Drawings. 

H. All openings in concrete walls with a dimension of one foot or greater are to have two #5 bars 
on all sides of opening, unless noted otherwise. 

3.7 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. 

3. Roughen surface of hardened concrete, wet surface, and immediately pour fresh concrete 
against wet surface. 

C. Vertical Control Joints in Walls:  Space vertical control joints in walls that have any portion 
exposed to public view as shown on Drawings or, if not indicated, at 20 feet maximum. 

D. Control joints in Slabs-on-Grade:  Form weakened-plane control joints, sectioning concrete into 
areas as indicated.  Construct control joints for a depth equal to at least one-fourth of concrete 
thickness as follows: 

1. Sawed Joints:  Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades.  Cut 1/8-inch-wide joints into concrete when cutting action 
will not tear, abrade, or otherwise damage surface and before concrete develops random 
contraction cracks. Space joints as shown on Drawings or, if not indicated, at 12 feet 
average spacing and not exceeding 15 feet.  Locate joints at column centerlines where 
possible. 

E. Isolation Joints in Slabs-on-Grade:  Install joint-filler strips at slab junctions with vertical 
surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as 
indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface where joint sealants, specified in Division 07 Section "Joint 
Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 
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F. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate 
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.8 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed. 

B. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, (4.3.2.1 Slump Adjustment.)  

1. With each concrete mixture submittal, indicate amounts of mixing water to be withheld 
for later addition at Project site. 

2. Water added must not increase the water-cement ratio past the approved mix design ratio. 

3. Add additional water reducer or plasticizer to mix instead of adding water to achieve 
flowable, workable concrete. Do not add water to concrete after adding these admixtures 
to mixture. 

4. Do not add water after truck is more than half empty. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that 
have begun to lose plasticity.  At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 
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5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 
surface plane, before excess bleedwater appears on the surface.  Do not further disturb 
slab surfaces before starting finishing operations. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

F. Hot-Weather Placement:  Comply with ACI 301 and ACI 305R and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing 
water or chopped ice may be used to control temperature, provided water equivalent of 
ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete 
is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.9 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects corrected and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

3.10 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 
or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 
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1. Apply float finish to surfaces to receive trowel finish and to receive broom finish. 

C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view. 

a. For fiber reinforced concrete, to provide consolidation and bury surface fibers, 
open slab surfaces to be struck off with a vibrating screed or laser screed.  Where a 
laser screed is used, adjust the magnitude of vibration and control the speed of the 
refracting leveling head to ensure adequate consolidation of the concrete and 
embedment of the fibers.  Magnesium floats in the form of a bullfloat, channel 
radius float, or highway straightedge to be used to establish a surface and close 
tears or open areas.  Do not use wood floats. 

2. Flatness and Levelness: Finish surfaces to the following tolerances, according to 
ASTM E 1155, for a randomly trafficked floor surface: 

a. Conventional: Specified overall values of flatness, F(F) 20; and of levelness, 
F(L) 15; with minimum local values of flatness, F(F) 15; and of levelness, F(L) 10; 
for all other floor finishes not noted below. 

b. Moderately Flat: Specified overall values of flatness, F(F) 25; and of levelness, 
F(L) 20; with minimum local values of flatness, F(F) 17; and of levelness, F(L) 15; 
for slabs to receive  vinyl composition tile,. 

3. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.-long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/4 inch. 

4. For all floor finish classifications, also measure floor finish tolerances after slab has cured 
and dried out, within 2 weeks before installation of floor finish materials to establish 
compliance with flooring manufacturer’s tolerance requirements and to determine if 
corrective leveling is required. 

D. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces to receive vinyl 
composition tile.  While concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

E. Broom Finish:  Apply a broom finish to exterior concrete walks, slabs, platforms, steps, ramps, 
and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 
with Architect before application. For synthetic fiber reinforced concrete, pull broom in a 
single direction and do not excessively overlap previously textured concrete. 
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F. Exposed Architectural Concrete Surfaces:  Use the same finish procedure for all pours. All 
pours to be done in similar weather conditions. Use breathable sealer after set to prevent 
efflorescence. 

G. Exterior Concrete Walks and Slabs: Apply penetrating, silane sealer per manufacturer’s 
instructions. 

3.11 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in 
place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to 
complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

3.12 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 and 305R for 
hot-weather protection during curing. 

B. Slabs: Protect slabs within building from precipitation accumulation. Immediately remove 
water, snow or ice from surface of slabs within building regardless if source is from 
precipitation, construction activities, etc. 

C. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

D. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing for the 
remainder of the curing period. 

E. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. Protect all slabs 
from precipitation accumulation. 

F. Cure concrete according to ACI 308.1, by one of the following methods: 

1. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than 
seven days.  Immediately correct any holes or tears during curing period using cover 
material and waterproof tape. 
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a. Use moisture-retaining covers to cure all interior slabs on grade. 

2. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and correct 
damage during curing period. 

3.13 JOINT SEALING 

A. Prepare, clean, and install slab control joint sealer according to manufacturer's written 
instructions. 

1. Defer joint sealing until concrete has aged at least one month(s).  Do not seal joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry. 

C. Install semirigid joint sealer full depth in saw-cut joints and at least 2 inches deep in formed 
joints.  Overfill joint and trim joint sealer flush with top of joint after hardening. 

3.14 CONCRETE SURFACE CORRECTIVE WORK 

A. Defective Concrete:  Correct and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be corrected and patched to Architect's approval. 

B. Correcting Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins, exposed or otherwise visible fiber 
reinforcement, and other projections on the surface, and stains and other discolorations that 
cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of 
cuts perpendicular to concrete surface.  Remove exposed or otherwise visible fiber 
reinforcement from the concrete surface.  Clean, dampen with water, and brush-coat 
holes and voids with bonding agent.  Fill and compact with corrective mortar before 
bonding agent has dried.  Fill form-tie voids with corrective mortar or cone plugs secured 
in place with bonding agent. 

2. Correct defects on surfaces exposed to view by blending white Portland cement and 
standard Portland cement so that, when dry, corrective mortar will match surrounding 
color.  Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching.  Compact mortar in place and strike off slightly higher 
than surrounding surface. 

3. Correct defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 
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C. Correcting Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Correct finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions such as exposed or otherwise visible fiber 
reinforcement. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Remove exposed or otherwise visible fiber reinforcement from the concrete surface.  If 
concrete surface is damaged by the process of fiber removal, correct surface as described 
by the remainder of this section. 

4. Correct localized low areas during or immediately after completing surface finishing 
operations by cutting out low areas and replacing with thin coat patching mortar.  Finish 
corrected areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to remain exposed with a corrective overlayment.  Cut 
out low areas to ensure a minimum corrective overlayment depth of 1/4 inch to match 
adjacent floor elevations.  Prepare, mix, and apply corrective overlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface. 

6. Correct defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete. 

7. Correct random cracks and single holes 1 inch or less in diameter with corrective 
overlayment.  Groove top of cracks and cut out holes to sound concrete and clean off 
dust, dirt, and loose particles.  Dampen cleaned concrete.  Place corrective overlayment 
before surface has dried.  Finish to match adjacent concrete.  Keep patched area 
continuously moist for at least 72 hours. 

D. Perform structural reconstruction of existing concrete according to the Drawings. 

3.15 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports, except where 
noted. 

B. Contractor to supply all batch tickets to Owner’s testing agency. Batch tickets to note w/c ratio 
and amount of water allowed to be added at Project site. 
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C. Inspections: 

1. Steel reinforcement placement. 

2. Chemical Anchors: Test 5% of all chemical anchors in tension, randomly selected but in 
varied locations. Testing to be in accordance with ASTM E 488 to the approved 
manufacturer’s allowable loads. Concrete must cure a minimum of 3 days prior to testing. 
Do not test anchors until after the anchor manufacturer’s recommended curing time. If an 
anchor fails during this test additional anchors may be requested to be tested as directed 
by the Architect. 

3. Headed bolts and studs. 

4. Verification of use of required design mixture. 

5. Concrete placement, including conveying and depositing. 

6. Curing procedures and maintenance of curing temperature. 

7. Verification of concrete strength before removal of shores and forms from beams and 
slabs. 

8. Vapor barrier inspection after installation. To be performed by the vapor barrier 
manufacturer. Verify correct installation according to specifications and details. To be 
performed no more than 48 hours prior to slab pour. 

D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day, nor less than once per each 5000 
square foot of surface area of walls or slabs. 

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Include corresponding concrete mix batch tickets with each test report. 

3. Indicate amount of water added to batch at Project site. 

4. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform additional 
tests when concrete consistency appears to change. Measure after slump adjustment. 
Pumped concrete is to be tested at point of placement, with an additional slump test taken 
at point of delivery. 

5. Air Content:  ASTM C 231, pressure method, for normal-weight concrete;one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 
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6. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below and when 80 deg F and above, and one test for each composite 
sample. 

7. Density (Unit Weight): ASTM C 138/C 138M, fresh unit weight of concrete. Two tests 
per truck load; one at beginning of pour and near end of pour. 

8. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and standard cure six (6) cylinder specimens for each composite sample.  
b. Cast and field cure two (2) standard cylinder specimens for each composite 

sample. 
c. Autoclave curing and oven-drying of test specimens containing synthetic fiber is 

not permitted. 

9. Compressive-Strength Tests:  ASTM C 39/C 39M;  

a. Test two standard cured specimens at 7 days, three specimens at 28 days, and 
retain one specimen for testing at 56 days as deemed necessary by Architect. 

b. Test two field-cured specimens at 28 days. 

c. A compressive-strength test shall be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated. 

d. If one specimen in the test shows evidence of improper sampling, molding or 
testing, discard the specimen and consider the strength of the remaining cylinders 
to be the test result.  If more than one specimen in a test shows any defects, discard 
the entire test. 

10. Test for workability and air content of each synthetic fiber reinforced concrete mixture 
composite sample taken according to ASTM C172 (except that wet-sieving is not 
permitted) and whenever consistency of concrete appears to vary, according to ASTM C 
1116. 

11. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

12. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength 
and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi. 

13. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 
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14. Nondestructive Testing:  Impact-echo, ultrasonic methods, or other nondestructive 
methods may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

15. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.  Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect. 

16. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

17. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

END OF SECTION 03 30 00 
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SECTION 03 54 15 – MOISTURE CONTROL SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes moisture control system for concrete surfaces below hydraulic-cement-
based underlayment and interior floor coverings. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Moisture control system. 
2. Crack and joint filler. 
3. Patching compound. 

B. Warranty: Sample of special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates:  Signed by manufacturers of moisture control system, underlayment 
and floor covering system certifying that products are compatible. 

B. Agreement to Warranty: Signed by manufacturer of moisture control system confirming 
agreement to warranty the system. 

1.6 CLOSEOUT SUBMITTALS 

A. Warranty: Executed special warranty. 

03 54 15 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Installer who is approved by manufacturer for application of moisture 
control system products required for this Project. 

B. Product Compatibility:  Manufacturers of moisture control system, underlayment and floor 
covering system certify in writing that products are compatible. 

C. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to comply with manufacturer's written instructions to prevent deterioration from 
moisture or other detrimental effects. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with manufacturer's written instructions for substrate 
temperature, ambient temperature and humidity, ventilation, and other conditions affecting 
moisture control system performance. 

1. Place moisture control system only when ambient temperature and temperature of 
substrates are between 50 and 80 deg F. Expedite installation if substrate and site 
conditions are above 70 deg F. 

2. Place moisture control system only when building is enclosed, with permanent HVAC 
system operating. 

1.10 COORDINATION 

A. Coordinate application of moisture control system with requirements of underlayment products, 
specified in other Division 03 Sections, and with requirements of floor covering products, 
including adhesives, specified in Division 09 Sections, to ensure compatibility of products. 

1.11 WARRANTY 

A. Special Warranty:  Moisture control system manufacturer's standard form in which 
manufacturer agrees to repair or replace moisture control system that does not comply with 
requirements to properly control moisture within specified warranty period. 

1. Warranty Period:  20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MOISTURE CONTROL SYSTEM 

A. Moisture Control System: One-component epoxy-based moisture control system “Ardex MC 
Rapid” consisting of primer, P-4 and sealer coats. 

B. Sand:  Fine sand less than 1/50 of an inch in grain size or 98.5 percent passing sieve size #35. 
Keep sand clean and dry as per manufacturers recommendation.  

C. Crack and Joint Filler:  Two-part epoxy crack and joint filler. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Ardex Ardifix Joint Sealant. 

D. Patching Compound:  Portland cement-based smoothing compound. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Ardex; K-60, K-301 and MRP. 

E. Water:  Potable and at a temperature of not more than 70 deg F. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for conditions affecting performance. 

1. File pre-installation checklist with manufacturer and obtain manufacturer’s written 
agreement to warranty and confirmation of approval to proceed. 

2. Proceed with application only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. General:  Prepare and clean substrate according to manufacturer's written instructions. 

1. Treat nonmoving substrate cracks according to manufacturer's written instructions to 
prevent cracks from telegraphing (reflecting) through moisture control system. 
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B. Concrete Substrates:  Mechanically remove, according to manufacturer's written instructions, 
laitance, glaze, efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and 
other contaminants that might impair moisture control system bond. Prepare surface to achieve 
minimum surface profile of ICRI CSP #3 (light shot blast).  

1. Apply patching compound to pre-smooth concrete where mechanical preparation results 
in a surface exceeding limits set by moisture control system manufacturer. 

C. Testing: Test substrates for moisture vapor emissions in accordance with either of the following 
methods: 

1. Moisture Testing Method 1:  Perform anhydrous calcium chloride test, ASTM F 1869.  
Proceed with installation only after substrates do not exceed a maximum moisture-vapor-
emission rate of 20 lb. 

2. Moisture Testing Method 2: Perform relative humidity test, ASTM F 2170. Proceed with 
installation only after substrates do not exceed a maximum relative humidity of 95 
percent as measured by a Wagner Rapid RH probe. 

3.3 APPLICATION 

A. General:  Mix and apply moisture control system components according to manufacturer's 
written instructions. 

1. Close areas to traffic during moisture control system application and for time period after 
application recommended in writing by manufacturer. 

2. Coordinate application of components to provide optimum substrate and intercoat 
adhesion. 

3. At substrate expansion, isolation, and other moving joints, allow joint of same width to 
continue through moisture control system. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply sealer coat over primer at manufacturer’s recommended spreading rate. While sealer coat 
is fresh, broadcast sand layer at manufacturer’s recommended spreading rate. 

D. Unless otherwise recommended by manufacturer, allow system to cure for at least 16 hours 
before broom sweeping and vacuuming to remove excess sand. 

E. Do not allow traffic of any type on unprotected moisture control system. 

F. Apply compatible underlayment over moisture control system after time period recommended 
in writing by manufacturer. 

3.4 PROTECTION 

A. Protect moisture control system during installation of construction over system and for 
remainder of construction period. 

END OF SECTION 03 54 15  
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SECTION 03 54 16 - HYDRAULIC CEMENT UNDERLAYMENT 

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 hydraulic-cement-based, polymer-modified, self-leveling underlayment for 
application below interior floor coverings. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Underlayment. 
2. Aggregate. 
3. Reinforcement. 
4. Primer. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  Signed by manufacturers of underlayment and floor-covering systems 
certifying that products are compatible. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Installer who is approved by manufacturer for application of 
underlayment products required for this Project. 

B. Product Compatibility:  Manufacturers of underlayment and floor-covering systems certify in 
writing that products are compatible. 

C. Preinstallation Conference:  Conduct conference at Project site. 

03 54 16 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to comply with manufacturer's written instructions to prevent deterioration from 
moisture or other detrimental effects. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with manufacturer's written instructions for substrate 
temperature, ventilation, ambient temperature and humidity, and other conditions affecting 
underlayment performance. 

1. Place hydraulic-cement-based underlayments only when ambient temperature and 
temperature of substrates are between 50 and 80 deg F. 

1.9 COORDINATION 

A. Coordinate application of underlayment with requirements of floor-covering products and 
adhesives, specified in Division 09 Sections, to ensure compatibility of products. 

PART 2 - PRODUCTS 

2.1 HYDRAULIC-CEMENT-BASED UNDERLAYMENTS 

A. Underlayment:  Hydraulic-cement-based, polymer-modified, self-leveling product that can be 
applied in minimum uniform thickness of 1/4 inch and that can be feathered at edges to match 
adjacent floor elevations. 

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. Ardex; K-15 Self-Leveling Underlayment Concrete. 
b. Dependable Chemical Co., Inc.; Skimflow ES. 
c. Maxxon Corporation; Level-Right. 

2. Cement Binder:  ASTM C150, portland cement, or hydraulic or blended hydraulic 
cement as defined by ASTM C219. 

3. Compressive Strength:  Not less than 4000 psi at 28 days when tested according to 
ASTM C109/C109M. 

4. Underlayment Additive:  Resilient-emulsion product of underlayment manufacturer, 
formulated for use with underlayment when applied to substrate and conditions indicated. 

B. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch; or coarse sand as recommended by 
underlayment manufacturer. 

1. Provide aggregate when recommended in writing by underlayment manufacturer for 
underlayment thickness required. 
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C. Water:  Potable and at a temperature of not more than 70 deg F. 

D. Reinforcement:  For underlayment applied to wood substrates, provide galvanized metal lath or 
other corrosion-resistant reinforcement recommended in writing by underlayment manufacturer. 

E. Primer:  Product of underlayment manufacturer recommended in writing for substrate, 
conditions, and application indicated. 

F. Corrosion-Resistant Coating: Recommended in writing by underlayment manufacturer for metal 
substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for conditions affecting performance. 

1. Proceed with application only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. General:  Prepare and clean substrate according to manufacturer's written instructions. 

1. Treat nonmoving substrate cracks according to manufacturer's written instructions to 
prevent cracks from telegraphing (reflecting) through underlayment. 

2. Fill substrate voids to prevent underlayment from leaking. 

B. Concrete Substrates:  Mechanically remove, according to manufacturer's written instructions, 
laitance, glaze, efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and 
other contaminants that might impair underlayment bond. 

1. Moisture Testing:  Perform anhydrous calcium chloride test, ASTM F1869.  Proceed with 
installation only after substrates do not exceed a maximum moisture-vapor-emission rate 
of 3 lb of water/1000 sq. ft. in 24 hours. 

C. Wood Substrates:  Mechanically fasten loose boards and panels to eliminate substrate 
movement and squeaks.  Sand to remove coatings that might impair underlayment bond and 
remove sanding dust. 

1. Install underlayment reinforcement recommended in writing by manufacturer. 

D. Metal Substrates: Mechanically remove, according to manufacturer's written instructions, rust, 
foreign matter, and other contaminants that might impair underlayment bond. Apply corrosion-
resistant coating compatible with underlayment if recommended in writing by underlayment 
manufacturer. 
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E. Nonporous Substrates:  For ceramic tile, quarry tile, and terrazzo substrates, remove waxes, 
sealants, and other contaminants that might impair underlayment bond, and prepare surfaces 
according to manufacturer's written instructions. 

F. Adhesion Tests:  After substrate preparation, test substrate for adhesion with underlayment 
according to manufacturer's written instructions. 

3.3 APPLICATION 

A. General:  Mix and apply underlayment components according to manufacturer's written 
instructions. 

1. Close areas to traffic during underlayment application and for time period after 
application recommended in writing by manufacturer. 

2. Coordinate application of components to provide optimum underlayment-to-substrate and 
intercoat adhesion. 

3. At substrate expansion, isolation, and other moving joints, allow joint of same width to 
continue through underlayment. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply underlayment to produce uniform, level surface. 

1. Apply a final layer without aggregate to product surface. 
2. Feather edges to match adjacent floor elevations. 

D. Cure underlayment according to manufacturer's written instructions.  Prevent contamination 
during application and curing processes. 

E. Do not install floor coverings over underlayment until after time period recommended in 
writing by underlayment manufacturer. 

F. Remove and replace underlayment areas that evidence lack of bond with substrate, including 
areas that emit a "hollow" sound when tapped. 

3.4 PROTECTION 

A. Protect underlayment from concentrated and rolling loads for remainder of construction period. 

END OF SECTION 03 54 16 
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SECTION 04 20 00 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Concrete masonry units. 
2. Decorative concrete masonry units. 
3. Mortar and grout. 
4. Steel reinforcing bars. 
5. Masonry-joint reinforcement. 
6. Ties and anchors. 
7. Embedded flashing. 
8. Miscellaneous masonry accessories. 

B. Products Installed but not Furnished under This Section: 

1. Steel lintels in unit masonry. 
2. Steel shelf angles for supporting unit masonry. 
3. Cavity wall insulation. 

1.3 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 
B. NRC: Noise Reduction Coefficient. 
C. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

04 20 00 
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1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. CMUs. 
2. Portland cement. 
3. Aggregate for mortar. 
4. Masonry-joint reinforcement for multiwythe masonry. 
5. Individual wire ties. 
6. Anchors for connecting CMU to existing masonry. 
7. Anchors for connecting veneer to existing concrete or masonry, spiral type. 
8. Joint stabilization anchors. 
9. Adjustable masonry-veneer anchors. 
10. Adhesives, primers, and seam tapes for flashings. 
11. Proprietary cleaner. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Decorative CMUs. 
2. Flexible flashing. 
3. Drip plate flashing. 
4. Termination bars for flexible flashing. 
5. Weep/cavity vent products. 

C. Samples for Initial Selection: 

1. Decorative CMUs, in the form of small-scale units. 
2. Colored mortar. 

D. Samples for Verification: For each type and color of the following: 

1. Decorative CMUs. 
2. Colored mortar 

1.7 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each type and size of the following: 

1. Masonry units. 

a. Include material test reports substantiating compliance with requirements. 
b. For masonry units, include data and calculations establishing average net-area 

compressive strength of units. 

2. Cementitious materials. Include name of manufacturer, brand name, and type. 

3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 
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4. Grout mixes. Include description of type and proportions of ingredients. 

5. Reinforcing bars. 

6. Low-alloy steel reinforcing bars. 

7. Joint reinforcement. 

8. Anchors, ties, and metal accessories. 

B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 

1. Include test reports, according to ASTM C1019, for grout mixes required to comply with 
compressive strength requirement. 

C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 
mortar type, provide statement of average net-area compressive strength of masonry units, 
mortar type, and resulting net-area compressive strength of masonry determined according to 
TMS 602. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 
become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 
mortar mix in delivery containers on elevated platforms in a dry location or in covered 
weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 

1.9 FIELD CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely 
in place. 
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2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 
secure cover a minimum of 24 inches down face next to unconstructed wythe, and hold 
cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 
coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 
or by freezing conditions. Comply with cold-weather construction requirements contained in 
TMS 602. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 
deg F and higher and will remain so until masonry has dried, but not less than seven days 
after completing cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from single source 
from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from single manufacturer for each cementitious 
component and from single source or producer for each aggregate. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days. 

1. Determine net-area compressive strength of masonry from average net-area compressive 
strengths of masonry units and mortar types (unit-strength method) according to 
TMS 602. 

2.3 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract 
Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
defects are exposed in the completed Work and will be within 20 feet vertically and horizontally 
of a walking surface. 

2.4 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces 
of adjacent units unless otherwise indicated. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 

2. Provide square-edged units for outside corners unless otherwise indicated. 

B. CMUs: ASTM C90. 

1. Density Classification: Lightweight unless otherwise indicated. 
2. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions. 

C. Decorative CMUs: ASTM C90. 

1. Decorative CMU: 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

1) Nitterhouse Masonry Products, LLC; Split 8 Flute 

b. Density Classification:  Normal weight. 

c. Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph. 

d. Pattern and Texture: 

1) Standard pattern, split-face finish. 
2) Standard pattern, smooth-face finish, at concealed locations  
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3) Scored vertically so units laid in running bond appear as square units laid in 
stacked bond, standard finish. 

e. Color:  As selected by Architect from manufacturer's full range. 

2.5 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color 
indicated. 

1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 
no other ingredients. 

D. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use 
in mortar mixes and complying with ASTM C979/C979M. Use only pigments with a record of 
satisfactory performance in masonry mortar. 

E. Colored Cement Products: Packaged blend made from portland cement and hydrated lime and 
mortar pigments, all complying with specified requirements, and containing no other 
ingredients. 

1. Formulate blend as required to produce color indicated. 

a. Color:  As selected from manufacturer’s standard colors. 

2. Pigments shall not exceed 10 percent of portland cement by weight. 

F. Aggregate for Mortar: ASTM C144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 
crushed stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the 
No. 16 sieve. 

3. White-Mortar Aggregates: Natural white sand or crushed white stone. 
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 

G. Aggregate for Grout: ASTM C404. 

H. Water: Potable. 

2.6 REINFORCEMENT 

A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60. 
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B. Low-Alloy Steel Reinforcing Bars: Where reinforcement is to be welded, provide reinforcing 
bars meeting ASTM A706/A706M, deformed. 

C. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch (9 
gage) steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars 
indicated. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Wire Rebar 
Positioner (376). 

b. Hohmann & Barnard, Inc.; RB Rebar Positioners or RB-Twin Rebar Positioners. 
c. Wire-Bond; Figure 8 Rebar Positioners. 

D. Masonry-Joint Reinforcement, General: ASTM A951/A951M. 

1. Interior Walls:  Mill- galvanized carbon steel. 
2. Exterior Walls:  Stainless steel. 
3. Wire Size for Side Rods: 0.148-inch diameter (9 gage). 
4. Wire Size for Cross Rods: 0.148-inch diameter (9 gage). 
5. Wire Size for Veneer Ties:  0.187-inch diameter. 
6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c. 
7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units. 

E. Masonry-Joint Reinforcement for Multiwythe Masonry: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; 270 Ladder or 170 Truss Eye-Wire. 
b. Wire-Bond; Series 800 Ladder or 900 Truss Level-Eye (Hook & Eye). 

2. Adjustable (two-piece) type, ladder or truss design, with one side rod at each face shell of 
backing wythe and with separate adjustable ties with pintle-and-eye connections having a 
maximum horizontal play of 1/16 inch and maximum vertical adjustment of 1-1/4 inches. 
Size ties to extend at least halfway through facing wythe but with at least 5/8-inch cover 
on outside face. Ties have hooks or clips to engage a continuous horizontal wire in the 
facing wythe. 

2.7 TIES AND ANCHORS 

A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-
inch cover on outside face. 

B. Materials: Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated: 
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1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M, 
Class B-2 coating. 

2. Stainless Steel Wire: ASTM A580/A580M, Type 304. 
3. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, 

with ASTM A153/A153M, Class B coating. 
4. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 
5. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Double Eye 
Rod Anchor (262) and Double Pintle Tie (263). 

b. Hohmann & Barnard, Inc.; Adjustable Wall Ties (Pintles & Eyes). 

2. Where wythes do not align or are of different materials, use adjustable ties with pintle-
and-eye connections having a maximum adjustment of 1-1/4 inches. 

3. Wire: Fabricate from 3/16-inch-diameter, stainless steel wire. 

D. Anchors for Connecting CMU to Existing Masonry: Corrugated strips formed from 0.062-inch-
thick (16 gage) stainless-steel sheet, 1-1/4 inch wide, with 1-1/2 inch bend.  

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; #187 Hole-
Type Brick Veneer Anchor. 

b. Wire-Bond; #2501 Veneer Anchor Corrugated. 

E. Anchors for Connecting Veneer to Existing Concrete or Masonry, Spiral Type: Stainless steel 
spiral rods for anchoring veneer to existing walls; driven-in anchors for installation in drilled 
holes, relying on screw effect, rather than adhesive to secure veneer to backing. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Helix 
Remedial Tie (391). 

b. Hohmann & Barnard, Inc.; Spira-Lok. 

F. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow 
vertical or horizontal adjustment but resist tension and compression forces perpendicular to 
plane of wall. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; 359-C - Weld-On Ties and VBT – Vee Byna-Ties. 
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b. Wire-Bond; #1000C Type I Continuous Weld-On Anchors and #1100 Triangular 
Ties. 

2. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, stainless steel 
wire. 

3. Tie Section: Triangular-shaped wire tie made from 0.187-inch-diameter, stainless steel 
wire. 

G. Joint Stabilization Anchors: Provide anchors that bond masonry walls across expansion and 
control joints while allowing lateral movement, made from stainless-steel. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Control 
Joint Anchor (353). 

b. Hohmann & Barnard, Inc.; Slip-Set Stabilizer. 
c. Wire-Bond; #1700 Control Joint Anchor. 

H. Adjustable Masonry-Veneer Anchors: 

1. General: Provide anchors that allow vertical adjustment but resist a 100-lbf load in both 
tension and compression perpendicular to plane of wall without deforming or developing 
play in excess of 1/16 inch. 

2. Fabricate wire ties from 0.187-inch- diameter, stainless steel wire unless otherwise 
indicated. 

3. Screw-Attached, Thermally-Isolated, Masonry-Veneer Anchors: Wire tie and a 
corrosion-resistant, self-drilling, barrel screw designed to receive wire tie. Barrel has 
gasketed washer head that covers hole in insulation. 

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; 
Original Pos-I-Tie Veneer Anchoring Clip (75), Pos-I-Tie ThermalClip 
(75TC), and Pintle Wire Tie for ThermalClip (282-N). 

2) Hohmann & Barnard, Inc.; Thermal 2-Seal Wing Nut Anchor and 
Adjustable Wall Ties (pintle). 

3) Wire-Bond; #4522 SureTie WS, #4590 Thermal Grip Washer, and #4515 
SureTie Double Hook. 
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2.8 EMBEDDED FLASHING MATERIALS 

A. Flexible Flashing: Use the following unless otherwise indicated: 

1. Copper-Laminated Flashing:  5-oz./sq. ft. copper sheet bonded between two layers of 
glass-fiber cloth/polymer fabric; non-asphaltic type. Use only where flashing is fully 
concealed in masonry. 

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) Advanced Building Products, Inc.; Copper Sealtite 2000. 
2) Wire-Bond; Copper Seal (Copper Fabric Flashing) #4140. 
3) York Manufacturing, Inc.; Multi-Flash 500. 

B. Drip Plate Flashing: Fabricate from copper to shape indicated, including inside corners, outside 
corners, and end dams. Provide hemmed edge drip plate flashing materials with foam seal and 
adhesive strip as follows: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Hohmann & 
Barnard, Inc.; FTS Series Drip Plate or comparable product. 

2. Width: Not less than 3 inches. 
3. Copper: 16-oz./sq. ft. 

C. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products 
or products recommended by flashing manufacturer for bonding flashing sheets to each other 
and to substrates. 

D. Termination Bars for Flexible Flashing:  Stainless steel bars not less than 1/8 inch by 1 inch. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Termination 
Bar (1050). 

b. Hohmann & Barnard, Inc.; T1 - Termination Bar. 
c. Wire-Bond; #4200 Termination Bar. 

2.9 MISCELLANEOUS MASONRY ACCESSORIES 

A. Weep/Cavity Vent Products: Use the following unless otherwise indicated: 

1. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant 
polypropylene copolymer, full height and width of head joint and depth 1/8 inch less than 
depth of outer wythe, in color selected from manufacturer's standard. 

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) Advanced Building Products, Inc.; Mortar Maze Weep Vents. 
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2) Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Cell 
Vent (85). 

3) Hohmann & Barnard, Inc.; QV – Quadro-Vent. 
4) Wire-Bond; #3601 Cell Vent. 

2.10 MASONRY CLEANERS 

A. Proprietary Cleaner: Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces. Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Prosoco, Inc. 

2.11 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Use portland cement-lime mortar unless otherwise indicated. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the 
following types of mortar for applications stated unless another type is indicated. 

1. For concrete masonry unit backup in exterior walls, masonry bearing walls, shear walls 
and masonry below grade or in contact with earth, use Type S. Not for use in masonry 
veneer construction. 

2. Use Type N mortar in all masonry veneer construction and in all masonry construction 
other than noted in the requirements for Type S mortar above. 

D. Pigmented Mortar: Use colored cement product. 

1. Application: Use pigmented mortar for exposed mortar joints with the following units: 

a. Decorative CMUs. 
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E. Grout for Unit Masonry: Comply with ASTM C476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with TMS 602 for dimensions of grout spaces and pour height. 

2. Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.2 for 
specified 28-day compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C143/C143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

1. Verify that foundations are within tolerances specified. 
2. Verify that reinforcing dowels are properly placed. 
3. Verify that substrates are free of substances that impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 
actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 
shown. Build single-wythe walls to actual widths of masonry units, using units of widths 
indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 
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G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per 
minute when tested according to ASTM C67. Allow units to absorb water so they are damp but 
not wet at time of laying. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or 
minus 1/4 inch. 

2. For location of elements in plan, do not vary from that indicated by more than plus or 
minus 1/2 inch. 

3. For location of elements in elevation, do not vary from that indicated by more than plus 
or minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 
inch in 10 feet, or 1/2-inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum. 

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet, 
3/8 inch in 20 feet, or 1/2-inch maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 
1/4 inch in 20 feet, or 1/2-inch maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 
inch in 20 feet, or 1/2-inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet or 1/2-inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch except due to warpage of masonry units within tolerances specified for 
warpage of units. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 
with a maximum thickness limited to 1/2 inch. 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 
than 1/8 inch. 

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 
inch or minus 1/4 inch. 
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4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 
1/8 inch. 

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line 
by more than 1/16 inch from one masonry unit to the next. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at 
corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 
than 2 inches. Bond and interlock each course of each wythe at corners. Do not use units with 
less-than-nominal 4-inch horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in 
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 
masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. 
Fill in solidly with masonry around built-in items. 

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 
similar items unless otherwise indicated. 

I. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof 
structure above unless otherwise indicated. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay CMUs as follows: 

1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 



Tetra Tech UNIT MASONRY 
Architects & Engineers Project No. 234903-23001 04 20 00 / Page 15 

5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed 
anchors and ties in mortar. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 
joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated. 

E. Cut joints flush where indicated to receive air barriers unless otherwise indicated. 

3.6 CAVITY WALLS 

A. Bond wythes of cavity walls together using one of the following methods: 

1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints. 

a. Use adjustable-type (two-piece-type) reinforcement. 

2. Adjustable Masonry-Veneer Anchors: Comply with requirements for anchoring masonry 
veneers. 

B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds 
away from cavity, to minimize mortar protrusions into cavity.  

C. Install air barrier system to comply with Division 07 Section “Fluid-Applied Membrane Air 
Barriers.” 

D. Installing Cavity Wall Insulation: Place small dabs of adhesive, spaced approximately 12 inches 
o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners designed for 
this purpose. Fit courses of insulation between wall ties and other confining obstructions in 
cavity, with edges butted tightly both ways. Press units firmly against inside wythe of masonry 
or other construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation, air 
barrier, and masonry. 

3.7 ANCHORED MASONRY VENEERS 

A. Anchor masonry veneers to concrete and masonry backup with masonry-veneer anchors to 
comply with the following requirements: 

1. Fasten anchors to concrete and masonry backup with metal fasteners of type indicated. 
Use two fasteners unless anchor design only uses one fastener. 

2. Embed connector sections and continuous wire in masonry joints. 
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3. Locate anchor sections to allow maximum vertical differential movement of ties up and 
down. 

4. Space anchors as indicated, but not more than 16 inches o.c. vertically and 16 inches o.c. 
horizontally, with not less than one anchor for each 2 sq. ft. of wall area. Install additional 
anchors within 12 inches of openings and at intervals, not exceeding 8 inches, around 
perimeter. 

B. Provide not less than 2 inches of airspace between back of masonry veneer and face of 
insulation. 

1. Keep airspace clean of mortar droppings and other materials during construction. Bevel 
beds away from airspace, to minimize mortar protrusions into airspace.  

3.8 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 
inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 

1. Space reinforcement not more than 16 inches o.c. 
2. Space reinforcement not more than 8 inches o.c. in parapet walls. 
3. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, 
column fireproofing, pipe enclosures, and other special conditions. 

3.9 LINTELS 

A. Install steel lintels where indicated. 

B. Provide masonry lintels where shown and where openings of more than 12 inches for brick-size 
units and 24 inches for block-size units are shown without structural steel or other supporting 
lintels. 

C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 

3.10 FLASHING, WEEP HOLES, AND CAVITY VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 
other obstructions to downward flow of water in wall, and where indicated. Install cavity vents 
at shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where 
indicated. 
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B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 
sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 
wythe, turned up a minimum of 12 inches, and at least 6 inches above the top of cavity 
drainage material or to height as recommended by cavity drainage material manufacturer. 
Fasten upper edge of flexible flashing to inner wythe through termination bar.  

3. At masonry-veneer walls, extend flashing through veneer, across airspace behind veneer, 
and up face of sheathing at least 12 inches, and at least 6 inches above the top of the 
cavity drainage material or to height as recommended by cavity drainage material 
manufacturer. Fasten upper edge of flexible flashing to sheathing through termination 
bar. 

4. Apply a continuous bead of compatible sealant to the top of the termination bar. 

5. At lintels, extend flashing a minimum of 6 inches into masonry at each end. At heads and 
sills, extend flashing 6 inches at ends and turn up not less than 2 inches to form end dams. 

6. Install metal drip plate flashing beneath flexible flashing at exterior face of wall as 
recommended by manufacturer. Stop flexible flashing 1/2 inch back from outside face of 
wall and adhere flexible flashing to top of metal drip plate flashing. 

C. Install weep holes in exterior wythes and veneers in head joints of first course of masonry 
immediately above embedded flashing. 

1. Use specified weep/cavity vent products to form weep holes. 
2. Space weep holes 24 inches o.c. unless otherwise indicated. 

D. Install cavity vents in head joints in exterior wythes at 24 inches o.c. unless otherwise indicated. 
Use specified weep/cavity vent products to form cavity vents. 

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install 
through-wall flashing and weep holes above horizontal blocking. 

3.11 REINFORCED UNIT MASONRY 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, 
tie, and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 



UNIT MASONRY  Tetra Tech 

04 20 00 / Page 18 Project No. 234903-23001 Architects & Engineers 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and that of other loads that may be placed on them 
during construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

1. Comply with requirements in TMS 602 for cleanouts and for grout placement, including 
minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.12 CORRECTING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 
where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar 
fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 
or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking 
tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical 
Notes 20. 

6. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 
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7. Clean masonry with a proprietary cleaner applied according to manufacturer's written 
instructions. 

END OF SECTION 04 20 00 
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SECTION 05 50 00 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel framing and supports for operable partitions. 
2. Miscellaneous steel trim. 

B. Products furnished, but not installed, under this Section: 

1. Loose steel lintels. 
2. Anchor bolts indicated to be cast into concrete or built into unit masonry. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.5 COORDINATION 

A. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for 
installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral 
anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in 
time for installation. 

05 50 00 
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PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

2.2 FERROUS METALS 

A. Steel Channels and Angles:  ASTM A 572/A 572M, Grade 50. 
B. Steel Plates and Bars:  ASTM A36/A36M. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use 
and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941, 
Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and class required. 

B. Post-installed Anchors:  chemical anchors. 

1. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy Group 1 
stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594. 

2. Chemical Anchor Adhesives: Heavy duty, two component injectable adhesive designed 
to be dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule 
form will not be accepted. 

a. Products for anchoring into concrete and grout-filled masonry: Subject to 
compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 

1) DeWalt; AC200+. 
2) Hilti, Inc.; HIT-HY 200R; HIT-HY 200A 
3) ITW Redhead; A7+. 

b. Products for anchoring into masonry other than grout-filled masonry: Subject to 
compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 

1) DeWalt; AC200+. 
2) Hilti, Inc.; HIT-HY 270. 
3) ITW Redhead; A7+. 

2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 
welded. 
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B. Primer: 

1. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 
 

2. Provide primers that comply with Division 09 Section “High Performance Coatings” and 
the following: 

 
a. Interior Structural Steel:  Refer to First Coat for Steel, Structural Steel in Interior 

High-Performance Coating Schedule: General Use. 
b. Exterior Structural Steel: Refer to First Coat for Steel Substrates in Exterior High-

Performance Coating Schedule. 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with ASTM A780/A780M 
and compatible with paints specified to be used over it. 

D. Non-shrink, Nonmetallic Grout:  Factory-packaged, non-staining, noncorrosive, nongaseous 
grout complying with ASTM C1107.  Provide grout specifically recommended by manufacturer 
for interior and exterior applications. 

E. Concrete:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for 
normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 
psi. 

F. Isolation Barrier Membrane: Self-adhering, high-temperature sheet, minimum 15 mils thick, 
consisting of cross-laminated polyethylene-film top surface laminated to layer of butyl 
adhesive, with release-liner backing; cold applied, in roll width to match or exceed width of 
area to be protected.  Provide primer when recommended by membrane manufacturer. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Grace Construction Products, a unit of W. R. Grace & Co.; “Vycor Pro”. 
b. Equivalents meeting requirements of specified products. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units 
only as necessary for shipping and handling limitations.  Use connections that maintain 
structural value of joined pieces.  Clearly mark units for reassembly and coordinated 
installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on exposed 
surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 
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E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible.  Where exposed fasteners are required, use Phillips flat-head 
(countersunk) fasteners unless otherwise indicated.  Locate joints where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads. 

1. Where units are indicated to be cast into concrete or built into masonry, equip with 
integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch 
embedment and 2-inch hook, not less than 8 inches from ends and corners of units and 24 
inches o.c., unless otherwise indicated. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 
construction. 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with 
attached bearing plates, anchors, and braces as recommended by partition manufacturer.  Drill 
or punch bottom flanges of beams to receive partition track hanger rods; locate holes where 
indicated on operable partition Shop Drawings. 

2.7 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown 
with continuously welded joints and smooth exposed edges.  Miter corners and use concealed 
field splices where possible. 



Tetra Tech METAL FABRICATIONS 
Architects & Engineers Project No. 234903-23001 05 50 00 / Page 5 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with 
other work. 

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 
construction. 

2.8 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated.  Fabricate in single lengths for 
each opening unless otherwise indicated.  Weld adjoining members together to form a single 
unit where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span 
but not less than 8 inches unless otherwise indicated. 

2.9 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 
concrete construction as needed to complete the Work.  Provide each unit with no fewer than 
two integrally welded steel strap anchors for embedding in concrete. 

2.10 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 
C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 

surrounding surface. 

2.11 STEEL AND IRON FINISHES 

A. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 
spatter, slag, or flux deposits.  Prepare surfaces according to Division 09 Section “High 
Performance Coatings”. 

1. For galvanized surfaces noted to be painted, comply with ASTM D6386, “Standard 
Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and 
Hardware Surfaces for Painting”.  

B. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for 
steel and iron hardware and with ASTM A123/A123M for other steel and iron products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion. 



METAL FABRICATIONS  Tetra Tech 

05 50 00 / Page 6 Project No. 234903-23001 Architects & Engineers 

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

1. Metal Fabrications: For all iron and steel items (except those noted below), shop prime 
with alkyd primer. 

2. Exterior Wall Metal Fabrications: For all iron and steel items occurring in exterior walls, 
shop prime with urethane primer. 

3. Exposed Exterior Metal Fabrications: For all iron and steel items exposed on the exterior, 
shop prime with zinc-rich primer. 

D. Shop Priming:  Immediately after surface preparation, apply one coat of primer according to 
manufacturer's written instructions and at rate recommended by SSPC to provide a minimum 
dry film thickness as listed below.  Use priming methods that result in full coverage of joints, 
corners, edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  

Change color of second coat to distinguish it from first. 

2.12 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 

B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 
metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with 
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

C. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

D. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
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3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

E. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and 
other connectors. 

F. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 09 Section "High-Performance Coatings." 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and restore 
galvanizing to comply with ASTM A780. 

END OF SECTION 05 50 00 
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SECTION 05 52 13 - TUBE RAILINGS (STAINLESS STEEL) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Stainless-steel tube railings. 
2. Stainless-steel fittings, brackets, and other railing accessories. 

1.3 COORDINATION 

A. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 
Project site in time for installation. 

B. Schedule installation so wall attachments are made only to completed walls. Do not support 
railings temporarily by any means that do not satisfy structural performance requirements. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Fasteners. 
2. Railing brackets, flanges, fittings, and anchors. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

C. Samples: For each type of exposed finish required. 

1. Include sample radius bend and weld. 

05 52 13 
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1.6 INFORMATIONAL SUBMITTALS 

A. Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products 
furnished comply with requirements. 

1.7 QUALITY ASSURANCE 

A. Source Limitations: Obtain each type of railing from single source from single manufacturer. 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

C. Shop Conditions: Maintain shop conditions in a clean manner to prevent contamination of 
stainless-steel surfaces. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

1.9 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as 
supported rails unless otherwise indicated. 

2.3 STAINLESS STEEL 

A. Tubing: ASTM A269, Grade MT 316L. 



Tetra Tech TUBE RAILINGS (STAINLESS STEEL) 
Architects & Engineers Project No. 234903-23001 05 52 13 / Page 3 

B. Castings: ASTM A743/A743M, Grade CF 8M or CF 3M. 

C. Sheet, Strip, Plate, and Flat Bar: ASTM A666, Type 316L. 

D. Bars and Shapes: ASTM A276, Type 316L. 

E. Woven-Wire Mesh Infill Panels: Intermediate-crimp, square pattern, 1-inch woven-wire mesh, 
made from not less than 0.120-inch-diameter stainless steel wire complying with ASTM 
A580/A580M, Type 304. 

2.4 FASTENERS 

A. General: Provide the following: 

1. Stainless-Steel Railings:  Type 316 stainless-steel fasteners. 
2. Provide exposed fasteners with finish matching appearance, including color and texture, 

of railings. 

B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and 
class required to produce connections suitable for anchoring railings to other types of 
construction indicated and capable of withstanding design loads. 

C. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching 
them to other work, unless otherwise indicated. 

2. Provide concealed fasteners for interconnecting railing components and for attaching 
them to other work, unless exposed fasteners are unavoidable or are the standard 
fastening method for railings indicated. 

3. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise 
indicated. 

2.5 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy 
welded. 

1. For stainless-steel railings, provide type and alloy as recommended by producer of metal 
to be welded and as required for color match, strength, and compatibility in fabricated 
items. 

B. Nonshrink, Nonmetallic Grout: Factory-packaged, nonexpanding, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 



TUBE RAILINGS (STAINLESS STEEL)  Tetra Tech 

05 52 13 / Page 4 Project No. 234903-23001 Architects & Engineers 

2.6 FABRICATION 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, 
member sizes and spacing, details, finish, and anchorage, but not less than that required to 
support structural loads. 

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. 
Disassemble units only as necessary for shipping and handling limitations. Clearly mark units 
for reassembly and coordinated installation. Use connections that maintain structural value of 
joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed 
surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that are exposed to weather in a manner that excludes water. Provide 
weep holes where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Connections: Fabricate railings with welded connections unless otherwise indicated. 

H. Welded Connections: Cope components at connections to provide close fit, or use fittings 
designed for this purpose. Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 

shows after finishing and welded surface matches contours of adjoining surfaces. 

I. Form Changes in Direction as Follows: 

1. As detailed. 
2. By radius bends of radius indicated. 

J. For changes in direction made by bending, use jigs to produce uniform curvature for each 
repetitive configuration required. Maintain cross section of member throughout entire bend 
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components. 

K. Close exposed ends of railing members with prefabricated end fittings. 

L. Brackets, Flanges, Fittings, and Anchors: Provide stainless-steel wall brackets, flanges, 
miscellaneous fittings, and anchors to interconnect railing members to other work unless 
otherwise indicated. 
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1. Flanges: 

a. Basis-of-Design Product: Subject to compliance with requirements, provide R & B 
Wagner, Inc.; Heavy Base Flange 1537T, or comparable product. 

1) Description: Flange for level surface, high luster finish, Type 316L. 

a) Secure base flange to vertical post with set screw. 
b) Coordinate required flange size with railing pipe thicknesses. 

M. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches long with 
inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal 
plate forming bottom closure. 

2.7 STAINLESS-STEEL FINISHES 

A. Comply with NAAMM’s “Metal Finishes Manual for Architectural and Metal Products” for 
recommendations for applying and designating finishes. 

B. Remove tool and die marks and stretch lines, or blend into finish. 

C. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, 
free of cross scratches. Run grain with long dimension of each piece. 

D. Stainless Steel Tubing Finishes: 

1. 320-Grit Polished Finish: Oil-ground, uniform, fine, directionally textured finish. 

E. Passivating: When polishing is completed, passivate all surfaces, including areas sensitive to 
corrosion, including welded areas and adjacent heat-affected zones, perforated surfaces, etc. 
Follow passivating procedure established by standard industry best practices to thoroughly 
remove embedded foreign matter and leave surfaces chemically clean. Rinse thoroughly. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify 
that locations of concealed reinforcements are clearly marked for Installer. Locate 
reinforcements and mark locations if not already done. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Fit exposed connections together to form tight, hairline joints. 
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B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that are coated or finished 
after fabrication and that are intended for field connection by mechanical or other means 
without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 

3. Align rails so variations from level for horizontal members and variations from parallel 
with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet. 

C. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

D. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

E. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for 
securing railings and for properly transferring loads to in-place construction. 

3.3 RAILING CONNECTIONS 

A. Welded Connections: Use fully welded joints for permanently connecting railing components, 
unless otherwise indicated. Comply with requirements for welded connections in "Fabrication" 
Article whether welding is performed in the shop or in the field. 

B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than 
required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2 
inches beyond joint on either side, fasten internal sleeve securely to one side, and locate joint 
within 6 inches of post. Apply bead of clear silicone to provide smooth transition at joint. 

3.4 ANCHORING POSTS 

A. Form or core-drill holes not less than 6 inches deep and 1/2 inch larger than OD of post for 
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space 
between post and concrete with nonshrink, nonmetallic grout, mixed and placed to comply with 
anchoring material manufacturer's written instructions, in two applications. Cover anchorage 
joint with stainless steel flange, attached to post with set screws. 

B. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by 
conditions, connected to posts and to metal supporting members as indicated. 

3.5 ADJUSTING AND CLEANING 

A. Clean stainless steel by washing thoroughly with clean water and soap and rinsing with clean 
water and wiping dry. 
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3.6 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 
coverings approved by railing manufacturer. Remove protective coverings at time of Substantial 
Completion. 

B. Restore finishes damaged during installation and construction so no evidence remains of 
correction work. Return items that cannot be refinished in field to shop; make required 
alterations and refinish entire unit or provide new units. 

END OF SECTION 05 52 13 
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SECTION 06 01 40 – MAINTENANCE OF WOODWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SECTION INCLUDES 

A. General:  The Contractor shall provide all labor, materials, equipment, and services required to 
complete the work as shown on drawings, as described in this section, and as may be required 
by conditions and authorities. 

1. Removal of exterior finish systems at areas of wood restoration or repair. 
2. Preservation and sealing of seams and joints. 
3. Removal of decayed and contaminated wood. 
4. Installation of borate wood preservatives. 
5. Installation of wood repair compound materials Extent of wood restoration work is as 

indicated on the drawings and as specified herein. 

1.3 DEFINITIONS 

A. Restored woodwork shall include all wood components remaining, removed, salvaged, altered, 
and reinstalled in the building.  Restoration shall include selective replacement of severely 
damaged, missing or non-original wood elements with salvaged wood components matching the 
original wood element in size, shape and profile; the installation of wood fills or epoxy repairs 
to match adjacent wood in color, texture and profile; and the application of new finishes to all 
exposed and new hidden surfaces as indicated herein and on the drawings. 

1.4 QUALITY ASSURANCE 

A. Restoration Specialist:  The Contractor who will perform the work specified in this section 
must, within the last five (5) consecutive years, have successfully completed in a timely fashion 
at least three (3) projects similar in scope and type to the required interior restoration work, 
involving buildings designated as landmarks by local, state, or federal agencies. 

B. Source of Materials:  Obtain materials for wood restoration from a single source for each type 
of material required to ensure a match in quality, color, and texture. 

C. Field Supervised Construction:  Contractor shall notify Architect before beginning work. 

D. Bidders must visit the site beforehand and make themselves thoroughly familiar with specific 
conditions relating to this Section. 

06 01 40 
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E. Materials shall conform to the latest edition of reference specifications applicable and specified 
herein and to applicable codes and requirements of local authorities having jurisdiction. 

1. Materials shall conform to New York State/governing regulations regarding the content 
of volatile organic compounds (VOC). 

2. Finishing materials and work shall conform to the Painting and Decorating Contractors of 
America (PDCA). 

3. The Contractor shall comply with relevant ASTM Standards for all materials. 

4. All work shall comply with the United States Secretary of the Interior Standards for 
Rehabilitation and guidelines for Rehabilitating Historic Buildings, unless otherwise 
stated. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings 

1. The Contractor shall submit complete shop drawings of all architectural woodwork to the 
Architect for approval.  The Drawings shall include dimensioned elevations and sections 
as well as full size details of all typical members and joinery, types of materials, and shall 
show hardware and methods of securing and fastening members to adjacent work. 

2. Shop drawings shall clearly indicate any deviation from designs, dimensions, anchorage, 
or details of the existing woodwork. 

3. All dimensional information contained in the Contract Drawings, whether numerical, 
tabular, or graphic is provided only for the information of the Contractor and is not 
guaranteed.  Contractor shall verify all measurements in the field. 

4. Drawings shall show location of new blocking required to reinstall woodwork.  Drawings 
shall clearly show proposed modification and alterations of salvaged woodwork to be 
completed prior to reinstallation. 

B. Material Schedule:  The Contractor shall submit a schedule of work to the Architect.  The 
schedule shall show all salvaged woodwork, and include finishes, wood types, locations, 
dimensions, and types of repairs or replacement of each element prior to reinstallation.  The 
schedule shall indicate the time of completion of each task and shall note accommodation of 
altered room dimensions. 

C. Samples:  Submit three (3) samples, each twelve (12) inches long, of new wood of each species 
for the Architect's approval.  Submit three (3) samples, each twelve (12) inches long, or each 
profile of wood molding for the Architect’s approval. 

D. Product Data: For each project indicated.  Include recommendations for application and use.  
Include test reports and certifications substantiating that products comply with requirements. 
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E. Qualification Data: For firms and persons specified in “Quality Assurance” Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with project 
names and address, names and addresses of architects and owners, and other information 
specified.   

F. Restoration program for each phase of the rehabilitation process.  Describe in detail the 
materials, methods, equipment, and sequence of operations to be used for each phase of 
restoration work. 

1.6 MATERIAL STORAGE AND PROTECTION 

A. All materials when delivered to the site shall be so stored to ensure proper drainage, ventilation, 
and protection from the elements. 

B. All materials salvaged from the Site shall be stored to ensure protection from loss, theft, or 
damage by the elements.  Store removed historic items in a bonded or similarly insured 
weathertight building where they are protected from loss, theft, and wetting by rain, snow, or 
ground water.  Mark crates or storage elements for easy identification within the storage facility. 

C. Salvaged, repaired woodwork shall not be delivered to the site until ready to be installed. 

D. No kiln-dried materials shall be placed in the building unless the building is sufficiently dry to 
prevent increase in moisture level of material. 

1.7 PROTECTION 

A. Take all necessary precautions to protect all persons (whether engaged in the work of this 
Section or not) from all hazards of any kind, including lead, chemicals, and solvents, associated 
with the work of this Section. 

B. Take all necessary precautions to protect all property and materials (whether subject to the work 
of this Section or not) from any harm or damage associated with the work of this Section. 

C. Perform all work of this Section in accordance with all Federal, State, and local regulations 
regarding the transportation, storing, handling, application, removal, and disposal of the 
products involved. 

D. Take all necessary precautions to prevent fire and spread of fire. 

1.8 FIELD MOCK-UPS 

A. Wood Restoration: following the requirements of the Section, perform a mock-up of each type 
of wood repair system specified to demonstrate materials and methods intended to be used in 
the finished work. 
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1. Perform mock-ups in areas indicated by the Architect. 

a. Obtain the Architect’s written approval of each mock-up before proceeding with 
the work of the Section. 

b. Protect the approved mock-ups until the completion of all the work. 
c. Approved mock-up shall represent the minimum acceptable standard for each type 

and detail of the restoration work. 

B. Manufacturer: Obtain primary repair materials from a single manufacturer. Provide secondary 
materials as recommended by the manufacturer of the primary materials. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Lead: Existing paint may contain lead. Take all necessary precautions to ensure the safety of all 
persons engaged in removing lead-based paint and dispose of all residues generated from lead-
based paint stripping in a legal manner in accordance with all local, state, and federal codes. 

B. Coordination: Coordinate wood repair with paint stripping so that the effected surfaces are 
exposed for a minimal time to avoid further damage. 

C. Weather: Proceed with the work of this section only when existing and foreseen weather 
conditions permit the work to be performed in accordance with the manufacturer’s 
recommendations for temperature and humidity range, minimum and maximum. 

D. Substrate Conditions: Do not proceed with product applications until substrates have been 
inspected and are determined to be in satisfactory conditions. Substrate moisture content shall 
not be in excess of 18°/0 during preparation and application. 

1. Remove all decayed wood to a clean, sound, unaffected substrate. 
2. Remove all built up paints, and other debris to a clean sound substrate. 
3. Remove all wood sawdust to a clean sound substrate. 

E. Protection 

1. Use all necessary means to protect interior of building from all damage caused by 
precipitation and other environmental conditions during the work of the Section. 

2. Protect all adjacent building surfaces from damage, staining or deterioration resulting 
from wood restoration work. 

3. Protect the restoration work in progress to prevent further deterioration exposed wood 
surfaces. Protect the completed work until the time of final inspection and acceptance by 
the architect. 

F. Safety: General Contractor shall use all means necessary to ensure that no person (whether 
involved in the work of the Section or not) is harmed or injured due to the work of this Section. 
Comply with all applicable law’s codes and regulations. 
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G. Security: Coordinate work with the owner’s project manager to ensure that the building is 
secured at the end of each work period. Review security procedures with the Owner prior to 
proceeding with the work in this Section. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Compatibility: provide products recommended by the manufacturers to be fully compatible with 
indicated substrate. 

B. All refinished areas are to match existing/adjacent aged stain finishes. Refer to paint 
Specification 09 91 00 for stain products. 

2.2 EPOXY REPAIR PRODUCTS 

A. Epoxy repair materials shall consist of 2 separate systems, a 2-part low viscosity epoxy 
primer/coupling agent and a 2 part thixotropic paste meeting the criteria of Table A and B. 

2.3 MANUFACTURER OF REPAIR PRODUCTS AND EQUIPMENT 

A. Manufacturer: Subject to compliance with the requirements, provide product of the following or 
approved equal. 

1. Advanced Repair Technology, Cherry Valley, NY 
2. Window Care Systems, Pembroke, MA 
3. Or approved equal. 

B. Repair Products: 

1. Low viscosity epoxy coupling/bonding agent 
2. Epoxy repair compound 
3. Injectable Borate gel 
4. Borate rods 

C. Paint Strippers 

1. Chemical Stripping Agent. Methylene chloride based, Thixotropic stripper. 

2. Products: Subject to compliance with requirements, provide the following, or approved 
equal 

a. 509 Stripper 
b. ProSoCo 
c. Or approved equal. 

3. Low Temperature heat gun or heat plate, no open flame. 
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2.4 PROTECTION AND MISCELLANEOUS MATERIALS 

A. Ethafoam Boards:  1/4" to 2" thick boards, 4' by 8'. 
B. Gaffers Tape:  3M or approved equal. 
C. Low-Tack Masking:  3M or approved equal. 
D. Plywood:  1/4" to 3/4" thick. 
E. 2 x 4 blocking, Douglas-Fir #2 or better. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Inspect all wood surfaces in conjunction with the Architect to determine the extent of 
restoration and methods to be used. 

1. The Architect’s decision regarding the extent of required repair, and extent of profile 
replication work shall be final. 

2. In wood surfaces where decay is present, determine the methods and treatment of repair. 
3. Areas that do not attach existing profiles, determine the level of restoration and 

replication to be achieved. 

B. Joints, Joinery, and edges: Check wood members at joints, seams and edges for: 

1. Any open seams or failed conditions. 
2. Wood moisture content. 
3. The presence of wood decay, by probing surfaces. 

3.2 REMOVAL 

A. Removal of Finishes: 

1. Remove all peeling and loose paint by scraping. Taking care not to damage sound wood 
and profiles. 

2. Strip all painted wood surface to bare wood, taking care not to damage sound wood and 
profiles by the application of stripping paste or by the use of a heat gun or plate. 

a. Remove stripper and finishes as directed by manufacturer. 
b. Dispose of debris in accordance with approved methods. 

3. Wash all surfaces with recommended neutralizing agents to remove any foreign particle, 
dust and chemical residue, allow surface to thoroughly dry. 

3.3 PREVENTATIVE SYSTEMS 

A. Preservation and sealing of seams and joints. Repair of wood” checking” due to weathering 

1. Open or failed seams and checks shall be dilated to a width of 3/16” and depth of 1/2” 
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2. Remove all decayed, soft, and weathered wood. 

3. Check the moisture content and hardness of wood at and around the repair, maximum 
allowable moisture content 18°/0. 

4. Sand bare wood to remove all loose fibers, paint, compounds. Remove all sawdust and 
dirt. 

5. Pre-treat bare and sanded wood thoroughly with low viscosity epoxy coupling/bonding 
agent. 

6. Allow coupling agent to penetrate wood surface for a minimum of 10 minutes and 
maximum of 30 minutes, or as recommended by the manufacturer. Avoid applying in 
direct sunlight. 

7. Remove any excess bonding agent with absorbing paper. 

8. Apply epoxy repair compound over epoxy bonding agent while still tacky. 

9. Epoxy compound shall have optimal contact with wood 10. Avoid inclusion of air 
pockets during application 

10. Fill joints full, even, and smooth in one application. 

11. Allow full cure time as specified by manufacturer before application of paint or varnish. 

12. After curing, sand surface even and smooth. Transitions and irregularities between wood 
and epoxy shall not be visible after sanding. 

13. If required, smooth any remaining irregularities with an additional application of epoxy 
repair compound. Always sand between coats. 

3.4 CURATIVE SYSTEMS 

A. Preservation and Repair of Damaged/Decayed Wood: 

1. Remove all paint and other coatings from area to be repaired. 

2. Remove all decayed soft and discolored wood, to sound bright unaffected material. 

3. Check area of removal to determine complete elimination of decayed material. 

a. Remaining wood should be even color without red-brown and/or gray spots. 
b. No soft wood, existing brittle compound, or other previous repair materials should 

remain. 

4. Check moisture content and hardness of the wood in and around the repair area. 

a. Moisture content of wood to be 18°/0 or less 
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5. Sand bare wood to remove all loose fibers, paint, compounds. Remove all sawdust and 
dirt. 

6. Drill holes in effected area to receive borate gel and rods. Follow manufacturer’s dose 
recommendations for dimensional lumber. 

7. Inject recommended dose of borate gel. Gel should not come in contact with exposed 
wood surface. 

8. Install borate rod in same hole as gel. Gel should not come in contact with exposed wood 
surface. 

9. Pre-treat bare and sanded wood thoroughly with low viscosity epoxy coupling/bonding 
agent. 

a. Allow coupling/bonding agent to penetrate wood surface for a minimum of 10 
minutes and maximum of 30 minutes, or as recommended by the manufacturer. 
Avoid applying in direct sunlight. 

b. Remove any excess bonding agent with absorbing paper. 

10. Apply epoxy repair compound over the uncured epoxy coupling agent. 

a. Epoxy fill shall have optimal contact with wood. 
b. Avoid inclusion of air pockets during application. 
c. Fill joints fill, even and smooth in one application. 
d. Allow full cure time as specified by manufacturer before preparing for finishes. 

11. After curing, sand surface even and smooth. Transitions and irregularities between wood 
and epoxy shall not be visible after sanding. 

12. If required, smooth any remaining irregularities with an additional application of epoxy 
repair compound. Always sand between coats. 

3.5 ADJUSTMENTS 

A. Repair or replace all defective work at no additional cost to the owner. 

END OF SECTION 06 01 40 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood-preservative-treated lumber. 
2. Miscellaneous lumber (non-treated). 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 
B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal 

size in least dimension. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.  

1. Wood-Preservative-Treated Lumber: Include data for wood-preservative treatment from 
chemical treatment manufacturer and certification by treating plant that treated materials 
comply with requirements. Indicate type of preservative used and net amount of 
preservative retained. 

2. Metal framing anchors. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

06 10 00 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, securely 
anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 
Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to 
inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

E. Application: Treat items indicated on Drawings, and the following: 

1. Wood nailers, blocking, and similar members in connection with flashing, vapor barriers, 
and waterproofing. 
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2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with 
masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 MISCELLANEOUS LUMBER (NON-TREATED) 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Furring. 
4. Grounds. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. Concealed Boards:  19 percent maximum moisture content and any of the following species and 
grades: 

1. Mixed southern pine or southern pine; No.  3 grade; SPIB. 
2. Hem-fir or hem-fir (north); Standard or No. 3 Common grade; NLGA, WCLIB, or 

WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir; Standard or No. 3 Common grade; NeLMA, 

NLGA, WCLIB, or WWPA. 

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

E. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.4 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 
specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 
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D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC01 or ICC-ES AC193 as appropriate for the substrate. 

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, 
Class Fe/Zn 5. 

2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and 
ASTM F594, Alloy Group 1 or 2. 

2.5 MISCELLANEOUS MATERIALS 

A. Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-iodo-2-
propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active 
ingredient. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted. Fit rough carpentry accurately to other construction. Locate furring,  nailers, blocking, 
grounds,  and similar supports to comply with requirements for attaching other construction. 

C. Do not splice structural members between supports unless otherwise indicated. 

D. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels. Space clips 
not more than 16 inches o.c. 

E. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

F. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

G. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in New York State Building Code. 
2. ICC-ES evaluation report for fastener. 
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H. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS 

A. Install where indicated and where required for screeding or attaching other work. Form to 
shapes indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved. 

1. Provide 1/4-inch vent space between each length of blocking. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

3.3 INSTALLATION OF WOOD FURRING 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as required 
for tolerance of finish work. 

3.4 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. 

END OF SECTION 06 10 00 
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SECTION 06 10 26 - ROOFING ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood-preservative-treated materials. 

1.3 DEFINITIONS 

A. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal 
size in least dimension. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.  

1. Fasteners. 
2. Adhesives. 
3. Isolation barrier membrane. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, securely 
anchored. Provide for air circulation around stacks and under coverings. 

06 10 26 
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PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 
Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to 
inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

C. Plywood: DOC PS 1, Exterior A-C, unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC3b. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction. 

E. Application: Treat items indicated on Drawings, and the following: 

1. Wood nailers, curbs, equipment support bases, blocking, and similar members in 
connection with roofing. 

2.3 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 
specified in this article for material and manufacture. 

1. Provide fasteners of Type 304 stainless steel. 

B. Wood Screws for Attachment of Roof Blocking:  Screws complying with ASME B18.6.1. 
Series 300 stainless steel, non-magnetic, torx or square drive, #10, length as required to provide 
minimum embedment of 1-1/2-inches into substrate. 
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C. Screws for Attachment to Metal Deck: Self drilling screws complying with ASME B18.6.1. 
Series 300 stainless steel, non-magnetic, torx or square drive, #10, 2-1/2-inch length (unless 
otherwise noted). 

D. Screws for Attachment to Steel Angles or Framing: Self drilling screws complying with ASME 
B18.6.1. Series 300 stainless steel, non-magnetic, #12, 2-1/2-inch length minimum (unless 
otherwise noted). 

1. With Winged Reamers: Wings designed to break off at contact with steel. 

E. Lag Bolts:  ASME B18.2.1. 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, 
where indicated, flat washers. 

G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when installed in 
unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency. Anchor expands by tightening or hammering a pin after insertion into pre-
drilled hole. 

1. Material: Stainless steel with bolts and nuts complying with ASTM F593 and 
ASTM F594, Alloy Group 1 or 2. 

2.4 MISCELLANEOUS MATERIALS 

A. Adhesives: Low odor, low VOC (less than 2 percent by weight), high-strength polyurethane 
formulation complying with ASTM D3498 that is approved for use indicated by adhesive 
manufacturer. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Henkel 
Corporation; Loctite PL Premium Fast Grab, or a comparable product. 

B. Isolation Barrier Membrane: 40-mil-thick, self-adhering sheet consisting of rubberized asphalt 
laminated to a cross-laminated polyethylene film with release liner on adhesive side. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Carlisle 
Coatings & Waterproofing, Incorporated; CCW-705, or comparable product. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Set roofing rough carpentry to required levels and lines, with members plumb, true to line, cut, 
and fitted. Fit roofing rough carpentry accurately to other construction. Locate nailers, blocking, 
and similar supports to comply with requirements for attaching other construction. 
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C. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

E. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous isolation barrier membrane between wood and metal decking. 

3.2 INSTALLATION OF WOOD BLOCKING, NAILERS AND PLYWOOD 

A. Install where indicated and where required for screeding or attaching other work. Form to 
shapes indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved. 

1. Provide 1/4-inch vent space between each length of blocking. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

C. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with recommendations of FM Global Loss Prevention Data Sheet 1-49 and the following: 

1. Anchor bottom blocking to steel angles with minimum 3/8-inch stainless steel bolts with 
washers, at maximum 24 inches on center, or self-drilling screws in two rows, spaced not 
more than 24 inches on center and 6 inches from ends of blocking lengths. 

2. At locations where bottom blocking is to be attached directly to metal decking, provide 
isolation barrier membrane between deck and blocking, install wrinkle free. Apply primer 
if required by membrane manufacturer. Use primer rather than nails for installing 
membrane at low temperatures, overlap edges not less than 3-1/2 inches, roll laps with 
roller, cover membrane within 14 days. Attach bottom blocking with stainless steel self-
drilling screws, penetrating metal decking at least 1 inch in two rows, spaced not more 
than 24 inches on center and 6 inches from ends of blocking lengths. 

3. Attach subsequent blocking to bottom blocking with stainless steel screws, penetrating at 
least 1-1/4 inches in two rows, spaced not more than 24 inches on center and 6 inches 
from ends of blocking lengths. 

4. Attach plywood to substrate with stainless steel screws spaced at 12 inches on center 
maximum. Where more than one layer of plywood is being attached, attach subsequent 
plywood to base layer of plywood/substrate with polyurethane construction adhesive 
beads spaced at 6 inches on center maximum and stainless-steel screws, penetrating at 
least 3/4 inch in two rows, spaced not more than 12 inches on center and within 4 inches 
from end of panel lengths. 
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5. At outside building corners, locate fasteners at 12 inches on center and 6 inches from 
corner, unless closer spacing is required to meet minimum 100 lb per fastener withdrawal 
force in any direction, or to comply with FM 1-49 recommendations. 

END OF SECTION 06 10 26 
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SECTION 06 16 00 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Subflooring. 
2. Underlayment. 

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 process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.  

1. Plywood subflooring. 

B. Sustainable Design Submittals: 

1. Product Data: For composite wood products, indicating that product contains no urea 
formaldehyde. 

2. Product Data:  For installation adhesives, indicating VOC content. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 
Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 
Provide for air circulation around stacks and under coverings. 

06 16 00 
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PART 2 - PRODUCTS 

2.1 WOOD PANEL PRODUCTS 

A. Thickness: As needed to comply with requirements specified, but not less than thickness 
indicated. 

B. Factory mark panels to indicate compliance with applicable standard. 
C. Composite Wood Products: Products shall be made without urea formaldehyde. 

2.2 SUBFLOORING AND UNDERLAYMENT 

A. Plywood Subflooring: DOC PS 1, Exterior, Structural I single-floor panels or sheathing. 

1. Span Rating: Not less than 16. 
2. Plywood to be tongue and groove. 

B. Underlayment: Provide underlayment in nominal thicknesses indicated or, if not indicated, not 
less than 1/4 inch over smooth subfloors and not less than 3/8 inch over board or uneven 
subfloors. Verify that underlayment complies with requirements for finish flooring materials. 

1. Plywood Underlayment for Resilient Flooring: DOC PS 1, Exterior A-C with fully 
sanded face. 

C. Subfloor and Underlayment combined thickness to be not less than 1” actual. 

D. Subflooring Sleepers:  Provide sleepers at 16” on center to replace existing sleepers where 
deteriorated and/or as required to provide additional support for new subflooring. 

2.3 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

B. Nails, Brads, and Staples: ASTM F1667. 
C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 
D. Screws for Fastening Sheathing to Wood Framing: ASTM C1002. 

2.4 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with 
ASTM D3498 that is approved for use with type of construction panel indicated by 
manufacturers of both adhesives and panels. 

1. Adhesives shall have a VOC content of 70 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 
do not span between fewer than three support members. 

C. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated. 

D. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in the New York State Building Code. 
2. ICC-ES evaluation report for fastener. 

E. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections. Install fasteners without splitting wood. 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 

G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 
Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods: Fasten panels as indicated below: 

1. Subflooring: 

a. Glue and nail to wood framing. 
b. Space panels 1/8 inch apart at edges and ends. 

2. Underlayment: 

a. Nail to subflooring. 
b. Space panels 1/32 inch apart at edges and ends. 
c. Fill and sand edge joints of underlayment receiving resilient flooring immediately 

before installing flooring. 

END OF SECTION 06 16 00 
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SECTION 07 01 50.19 - PREPARATION FOR RE-ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof tear-off. 
2. Removal of base flashings. 

1.3 DEFINITIONS 

A. Roofing Terminology:  Refer to ASTM D 1079 and glossary in NRCA's "The NRCA Roofing 
and Waterproofing Manual" for definition of terms related to roofing work in this Section. 

B. Existing Membrane Roofing System:  EPDM roofing membrane, roof insulation, surfacing, and 
components and accessories between deck and roofing membrane. 

C. Roof Tear-Off:  Removal of existing membrane roofing system from deck. 
D. Remove:  Detach items from existing construction and legally dispose of them off-site unless 

indicated to be removed and reinstalled. 
E. Existing to Remain:  Existing items of construction that are not indicated to be removed. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all informational submittals required by this Section concurrently. 

1.5 INFORMATIONAL SUBMITTALS 

A. Photographs or Videotape:  Show existing conditions of adjoining construction and site 
improvements, including exterior and interior finish surfaces, that might be misconstrued as 
having been damaged by reroofing operations.  Submit before Work begins. 

1.6 CLOSEOUT SUBMITTALS 

A. Landfill Records:  Indicate receipt and acceptance of hazardous wastes, such as asbestos-
containing material, by a landfill facility licensed to accept hazardous wastes. 

B. Existing Roofing System Warranty Documentation: Documentation verifying that existing 
roofing system has been inspected and warranty remains in effect. 

07 01 50.19 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Installer of new membrane roofing system, licensed to perform 
asbestos abatement in the State or jurisdiction where Project is located and approved by 
warrantor of existing roofing system to work on existing roofing. 

B. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning membrane roofing removal.  Comply with hauling and disposal regulations of 
authorities having jurisdiction. 

C. Reroofing Conference:  Conduct conference at Project site. 

1. Meet with Owner; Architect; testing and inspecting agency representative; roofing system 
manufacturer's representative; deck Installer; roofing Installer including project manager, 
superintendent, and foreman; and installers whose work interfaces with or affects 
reroofing including installers of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing system tear-off and replacement 
including, but not limited to, the following: 

a. Reroofing preparation, including membrane roofing system manufacturer's written 
instructions. 

b. Temporary protection requirements for existing roofing system that is to remain 
during and after installation. 

c. Existing roof drains and roof drainage during each stage of reroofing, and roof 
drain plugging and plug removal requirements. 

d. Construction schedule and availability of materials, Installer's personnel, 
equipment, and facilities needed to make progress. 

e. Existing deck removal procedures and Owner notifications. 
f. Condition and acceptance of existing roof deck and base flashing substrate for 

reuse. 
g. Structural loading limitations of deck during reroofing. 
h. Base flashings, special roofing details, drainage, penetrations, equipment curbs, 

and condition of other construction that will affect reroofing. 
i. HVAC shutdown and sealing of air intakes. 
j. Shutdown of fire-suppression, -protection, and -alarm and -detection systems. 
k. Asbestos removal and discovery of asbestos-containing materials. 
l. Governing regulations and requirements for insurance and certificates if 

applicable. 
m. Existing conditions that may require notification of Architect before proceeding. 

1.8 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately below reroofing area.  Conduct reroofing 
so Owner's operations will not be disrupted.  Provide Owner with not less than 72 hours' notice 
of activities that may affect Owner's operations. 

B. Protect building to be reroofed, interior surfaces and equipment, adjacent buildings, walkways, 
site improvements, exterior plantings, and landscaping from damage or soiling from reroofing 
operations. 
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C. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. 

D. Conditions existing at time of inspection for bidding will be maintained by Owner as far as 
practical. 

1. The results of an analysis of test cores from existing membrane roofing system are 
available for Contractor's reference. 

E. Handle and store materials and place equipment in a manner to avoid deflection of deck, 
overloading, and possible disturbance to the building structure. 

F. Weather Limitations:  Proceed with reroofing preparation only when existing and forecasted 
weather conditions permit Work to proceed without water entering existing roofing system or 
building. 

G. Hazardous Materials:  Present in building to be reroofed.  A report on the presence of hazardous 
materials is on file for review and use.  Examine report to become aware of locations where 
hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 
2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except according to procedures specified elsewhere in the Contract Documents. 
3. Coordinate with hazardous material remediation subcontractor to prevent water from 

entering existing roofing system or building. 

1.9 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during reroofing, by methods and with materials so as not to void existing roofing system 
warranty.  Notify warrantor before proceeding. 

1. Notify warrantor of existing roofing system on completion of reroofing, and obtain 
documentation verifying that existing roofing system has been inspected and warranty 
remains in effect.  Submit documentation at Project closeout. 

PART 2 - PRODUCTS 

2.1 AUXILIARY REROOFING MATERIALS 

A. General:  Auxiliary reroofing preparation materials recommended by roofing system 
manufacturer for intended use and compatible with components of existing and new membrane 
roofing system. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect existing membrane roofing system that is indicated not to be reroofed. 

1. Limit traffic and material storage to areas of existing roofing membrane that have been 
protected. 

2. Maintain temporary protection and leave in place until replacement roofing has been 
completed.  Remove temporary protection on completion of reroofing. 

B. Protect interior surfaces and equipment. 

C. Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work.  Cover 
air-intake louvers before proceeding with reroofing work that could affect indoor air quality or 
activate smoke detectors in the ductwork. 

D. During removal operations, have sufficient and suitable materials on-site to facilitate rapid 
installation of temporary protection in the event of unexpected rain. 

1. Test, verify and confirm existing roof drains are operational prior to beginning work. 

E. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday.  
Prevent debris from entering or blocking roof drains and conductors.  Use roof-drain plugs 
specifically designed for this purpose.  Remove roof-drain plugs at end of each workday, when 
no work is taking place, or when rain is forecast. 

1. If roof drains are temporarily blocked or unserviceable due to roofing system removal or 
partial installation of new membrane roofing system, provide alternative drainage method 
to remove water and eliminate ponding.  Do not permit water to enter into or under 
existing membrane roofing system components that are to remain. 

F. Verify that rooftop utilities and service piping have been shut off before beginning the Work. 

G. Beginning reproofing preparation constitutes Contractor’s acceptance of substrates and 
conditions. 

3.2 ROOF TEAR-OFF 

A. General:  Notify Owner each day of extent of roof tear-off proposed for that day. 

B. Remove pavers and accessories from roofing membrane. 

C. Roof Tear-Off:  Remove existing roofing membrane and other membrane roofing system 
components down to the deck. 

1. Remove cover boards, roof insulation, and substrate boards. 
2. Bitumen and felts that are firmly bonded to concrete decks are permitted to remain if felts 

are dry.  Remove unadhered bitumen and felts and wet felts. 
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3. Remove excess asphalt from steel deck.  A maximum of 15 lb/100 sq. ft. of asphalt is 
permitted to remain on steel decks. 

4. Remove fasteners from deck. 

3.3 DECK PREPARATION 

A. Inspect deck after tear-off of membrane roofing system. 

B. Verify that concrete substrate is visibly dry and free of moisture.  Test for capillary moisture by 
plastic sheet method according to ASTM D 4263 or by pouring 1 pint of hot roofing asphalt on 
deck at start of each day's work and at start of each roof area or plane.  Do not proceed with 
roofing work if moisture condenses under the plastic sheet or if asphalt test sample foams or can 
be easily and cleanly stripped after cooling. 

C. If broken or loose fasteners that secure deck panels to one another or to structure are observed 
or if deck appears or feels inadequately attached, immediately notify Architect.  Do not proceed 
with installation until directed by Architect. 

D. If deck surface is not suitable for receiving new roofing or if structural integrity of deck is 
suspect, immediately notify Architect.  Do not proceed with installation until directed by 
Architect. 

3.4 EXISTING BASE FLASHINGS 

A. Remove existing base flashings around parapets, curbs, walls, and penetrations. 

1. Clean substrates of contaminants such as asphalt, sheet materials, dirt, and debris. 

3.5 DISPOSAL 

A. Collect demolished materials and place in containers.  Promptly dispose of demolished 
materials.  Do not allow demolished materials to accumulate on-site. 

1. Storage or sale of demolished items or materials on-site is not permitted. 

B. Transport and legally dispose of demolished materials off Owner's property. 

END OF SECTION 07 01 50.19 
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SECTION 07 21 00 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Extruded polystyrene foam-plastic board. 
2. Insulation for miscellaneous voids. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Extruded polystyrene board, Type IV, 25-psi. 
2. Insulation for miscellaneous voids. 

1.5 QUALITY ASSURANCE 

A. Identification: Identify product R-values with manufacturer’s markings, or certification, in 
accordance with requirements of building Code in effect for the Project. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, 
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation and 
concealment. 

07 21 00 
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2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project 
site until just before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD 

A. Extruded Polystyrene Board, Type IV: ASTM C 578, Type IV, 25-psi minimum compressive 
strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 and 450, 
respectively, per ASTM E 84. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. DuPont; Styrofoam Brand [Square Edge] [and] [Cavitymate Plus] XPS Foam 
Insulation (Reduced GWP). 

b. Owens Corning; Foamular [NGX 250] [and] [NGX CW25] Extruded Polystyrene 
(XPS) Insulation (Square Edge). 

2. Thermal Resistance: R-value of 5.0 per inch. 

3. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly. 

2.2 ACCESSORIES 

A. Insulation for Miscellaneous Voids: 

1. Spray Polyurethane Foam Insulation for Miscellaneous Voids: ASTM C 1029, Type II, 
closed cell, minimum density of 1.75 lb/cu. ft. and minimum aged R-value at 1-inch 
thickness of 6.0 deg F x h x sq. ft./Btu at 75 deg F, with maximum flame-spread and 
smoke-developed indexes of 25 and 400, respectively, per ASTM E 84. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 
DuPont; Froth-Pak Foam Insulation, or comparable product. 

B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier 
materials, and with demonstrated capability to bond insulation securely to substrates without 
damaging insulation and substrates. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for conditions affecting performance of the Work. 

B. Clean substrates of substances that are harmful to insulation, including removing projections 
capable of puncturing insulation, or that interfere with insulation attachment. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 
voids with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 
required to make up total thickness or to achieve R-value. 

E. Install insulation so that manufacturer’s R-value mark is readily observable, in accordance with 
requirements of building Code in effect for the Project.  

3.3 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches o.c. 
both ways on inside face and as recommended by manufacturer. Fit courses of extruded 
polystyrene board (Type IV, 25-psi) insulation between wall ties and other obstructions, with 
edges butted tightly in both directions. Press units firmly against inside substrates. 

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall 
ties designed for this purpose and specified in Division 04 Section "Unit Masonry." 

3.4 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required 
to prevent gaps in insulation using the following materials: 

1. Spray Polyurethane Insulation for Miscellaneous Voids: Apply according to 
manufacturer's written instructions. 
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3.5 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 
other causes. Provide temporary coverings or enclosures where insulation is subject to abuse 
and cannot be concealed and protected by permanent construction immediately after 
installation. 

END OF SECTION 07 21 00 
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SECTION 07 27 26 - FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vapor-retarding, fluid-applied air barriers. 

1.3 DEFINITIONS 

A. Air-Barrier Material: A primary element that provides a continuous barrier to the movement of 
air. 

B. Air-Barrier Accessory: A transitional component of the air barrier that provides continuity. 

C. Air-Barrier Assembly: The collection of air-barrier materials and accessories applied to an 
opaque wall, including joints and junctions to abutting construction, to control air movement 
through the wall. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review air-barrier requirements and installation, special details, mockups, air-leakage 
and bond testing, air-barrier protection, and work scheduling that covers air barriers. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include manufacturer's written instructions for 
evaluating, preparing, and treating each substrate; technical data; dry film thickness; and tested 
physical and performance properties of products. 

07 27 26 
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1. Accessory materials. 
2. Primers. 
3. Stainless-steel sheet. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. High-build, vapor-retarding air barrier. 

C. Sustainable Design Submittals: 

1. Product Data: For coatings, indicating VOC content. 

1.7 INFORMATIONAL SUBMITTALS 

A. Product Certificates, Compatibility: From air-barrier manufacturer, certifying compatibility of 
air barriers and accessory materials with Project materials that connect to or that come in 
contact with the barrier. 

B. Product Certificates, Fire Propagation Characteristics: From a qualified testing agency, 
documenting that air barrier system as a component of the indicated wall assembly has been 
tested and passed NFPA 285.  

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 
B. Protect stored materials from direct sunlight. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 
temperatures recommended in writing by air-barrier manufacturer. 

1. Protect substrates from environmental conditions that affect air-barrier performance. 
2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Source Limitations: Obtain primary air-barrier materials and air-barrier accessories from single 
source from single manufacturer. 

B. VOC Content: 100 g/L or less. 

2.2 PERFORMANCE REQUIREMENTS 

A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall be 
capable of performing as a continuous air barrier and as a liquid-water drainage plane flashed to 
discharge to the exterior incidental condensation or water penetration. Air-barrier assemblies 
shall be capable of accommodating substrate movement and of sealing substrate expansion and 
control joints, construction material changes, penetrations, and transitions at perimeter 
conditions without deterioration and air leakage exceeding specified limits. 

B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft., 
when tested according to ASTM E2357. 

2.3 HIGH-BUILD AIR BARRIERS, VAPOR RETARDING 

A. High-Build, Vapor-Retarding Air Barrier:  Synthetic polymer membrane with an installed dry 
film thickness, according to manufacturer's written instructions, of 40 mils or thicker over 
smooth, void-free substrates. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. Carlisle Coatings & Waterproofing; Fire Resist Barritech NP. 
b. Henry Company; Air-Bloc 32MR. 
c. Meadows, W. R., Inc.; Air-Shield LSR. 
d. Tremco, Inc., Commercial Sealants and Waterproofing Division, an RPM 

company; ExoAir 130. 

2. Physical and Performance Properties: 

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. 
pressure difference; ASTM E2178. 

b. Vapor Permeance: Maximum 0.1 perm; ASTM E96/E96M, Desiccant Method. 
c. Ultimate Elongation: Minimum300 percent; ASTM D412, Die C. 
d. Adhesion to Substrate: Minimum 16 lbf/sq. in. when tested according to 

ASTM D4541. 
e. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 
f. UV Resistance: Can be exposed to sunlight for 90 days according to 

manufacturer's written instructions. 
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2.4 ACCESSORY MATERIALS 

A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric and 
strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars, 
termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap sealants, 
and other accessory materials that are recommended in writing by air-barrier manufacturer to 
produce a complete air-barrier assembly and that are compatible with primary air-barrier 
material and adjacent construction to which they may seal. 

B. Primer: Liquid waterborne primer recommended for substrate by air-barrier material 
manufacturer. 

C. Stainless-Steel Sheet: ASTM A240/A240M, Type 304, 0.0187 inch thick, and Series 300 
stainless-steel fasteners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other 
contaminants. 

2. Verify that substrates have cured and aged for minimum time recommended in writing by 
air-barrier manufacturer. 

3. Verify that substrates are visibly dry and free of moisture. 
4. Verify that masonry joints are flush and completely filled with mortar. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 SURFACE PREPARATION 

A. Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according to 
manufacturer's written instructions and details. Provide clean, dust-free, and dry substrate for 
air-barrier application. 

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 
affecting other construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 
penetrating contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 
holes, and other voids in concrete with substrate-patching material. 

E. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 
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F. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and 
edges to form a smooth transition from one plane to another. 

G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another 
with stainless-steel sheet mechanically fastened to structural framing to provide continuous 
support for air barrier. 

H. Bridge isolation joints, expansion joints and discontinuous wall-to-wall, deck-to-wall, and deck-
to-deck joints with air-barrier accessory material that accommodates joint movement according 
to manufacturer's written instructions and details. 

3.3 ACCESSORIES INSTALLATION 

A. Install accessory materials according to air-barrier manufacturer's written instructions and 
details to form a seal with adjacent construction and ensure continuity of air and water barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and base 
flashing to ensure continuity of air barrier with roofing membrane. 

2. Install transition strip on roofing membrane or base flashing so that a minimum of 3 
inches of coverage is achieved over each substrate. 

3. Unless manufacturer recommends in writing against priming, apply primer to substrates 
at required rate and allow it to dry. 

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that 
will be covered by air-barrier material on same day. Reprime areas exposed for more than 
24 hours. 

B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air 
barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and 
window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door 
framing, and other construction used in exterior wall openings, using accessory materials. 

C. At end of each working day, seal top edge of strips and transition strips to substrate with 
termination mastic. 

D. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended 
application temperature ranges. Consult manufacturer when sealant cannot be applied within 
these temperature ranges. 

E. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, 
storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is 
achieved over each substrate. Maintain 3 inches of full contact over firm bearing to perimeter 
frames, with not less than 1 inch of full contact. 

1. Transition Strip: Roll firmly to enhance adhesion. 

F. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and 
miscellaneous penetrations of air-barrier material with foam sealant. 
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G. Seal strips and transition strips around masonry reinforcing or ties and penetrations with 
termination mastic. 

H. Seal top of through-wall flashings to air barrier with an additional 6-inch-wide, transition strip. 

I. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by 
metal counterflashings or ending in reglets with termination mastic. 

J. Correct punctures, voids, and deficient lapped seams in strips and transition strips. Slit and 
flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond corrected 
areas in strip direction. 

3.4 PRIMARY AIR-BARRIER MATERIAL INSTALLATION 

A. Apply air-barrier material to form a seal with strips and transition strips and to achieve a 
continuous air barrier according to air-barrier manufacturer's written instructions and details. 
Apply air-barrier material within manufacturer's recommended application temperature ranges. 

1. Unless manufacturer recommends in writing against priming, apply primer to substrates 
at required rate and allow it to dry. 

2. Limit priming to areas that will be covered by air-barrier material on same day. Reprime 
areas exposed for more than 24 hours. 

3. Where multiple prime coats are needed to achieve required bond, allow adequate drying 
time between coats. 

B. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates according 
to the following thickness. Apply air-barrier material in full contact around protrusions such as 
masonry ties. 

1. Vapor-Retarding, High-Build Air Barrier: Total dry film thickness not less than 40 mils. 

C. Do not cover air barrier until it has been tested and inspected by testing agency. 

D. Correct deficiencies in or remove air barrier that does not comply with requirements; correct 
substrates and reapply air-barrier components. 

3.5 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of construction period, 
according to manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as 
recommended in writing by manufacturer. If exposed to these conditions for longer than 
recommended, remove and replace air barrier or install additional, full-thickness, air-
barrier application after correcting and preparing the overexposed materials according to 
air-barrier manufacturer's written instructions. 

2. Protect air barrier from contact with incompatible materials and sealants not approved by 
air-barrier manufacturer. 
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B. Clean spills, stains, and soiling from construction that would be exposed in the completed work 
using cleaning agents and procedures recommended in writing by manufacturer of affected 
construction. 

C. Remove masking materials after installation. 

END OF SECTION 07 27 26 
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SECTION 07 53 23 - EPDM ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Adhered ethylene-propylene-diene-terpolymer (EPDM) roofing system. 
2. Roof insulation. 
3. Cover board. 
4. Walkways. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D1079 and glossary of NRCA's "The NRCA 
Roofing Manual: Membrane Roof Systems" apply to work of this Section. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Roofing Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Construction Manager, testing and inspecting agency 
representative, roofing Installer, roofing Installer’s superintendent, roofing system 
manufacturer's technical representative, deck Installer, and installers whose work 
interfaces with or affects roofing, including installers of roof accessories and roof-
mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 
written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress. 

4. Examine deck substrate conditions and finishes, including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 

6. Review base flashings, special roofing details, roof drainage, roof penetrations, 
equipment curbs, and condition of other construction that affects roofing system. 

07 53 23 
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7. Review temporary protection requirements for roofing system during and after 
installation. 

8. Review building occupancy, safety, HVAC and equipment shut-downs, noise levels and 
other items that will affect the building occupants and those on or near the site. 

9. Review roof observation and repair procedures after roofing installation. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals (except field quality-control 
reports) required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. EPDM sheet. 
2. Sheet flashing. 
3. Bonding adhesive. 
4. Adhesive/primer. 
5. Seaming material. 
6. Lap sealant. 
7. Water cutoff mastic. 
8. Metal termination bars. 
9. Fasteners. 
10. Miscellaneous accessories. 
11. Polyisocyanurate board insulation. 
12. Tapered insulation. 
13. Insulation fasteners. 
14. Insulation adhesive. 
15. Cover board. 
16. Walkway pads. 
17. Insulation for miscellaneous voids. 

B. Sustainable Design Submittals: 

1. Product Data: For applicable adhesives and sealants, indicating VOC content. 

C. Shop Drawings: Include roof plans, sections, details, and attachments to other work, including 
the following: 

1. Layout, R-values and thickness of insulation. 
2. Base flashings and membrane terminations. 
3. Flashing details at penetrations. 
4. Tapered insulation, thickness, R-values and slopes. 
5. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 
6. Walkway pad layout. 
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D. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind uplift 
performance requirements. 

E. Sample Warranties: For manufacturer's special warranties and special Project warranties. 

1.7 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates: 

1. Performance Requirement Certificate: Signed by roof membrane manufacturer, 
identifying all roof system components and certifying that roofing system complies with 
requirements specified in "Performance Requirements" Article. 

a. Submit evidence of complying with performance requirements. 

2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all 
materials supplied under this Section are acceptable for special warranty. 

B. Field quality-control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 
B. Warranty: Executed special warranties and special Project warranties. 

1.9 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed listed in FM Approvals' 
RoofNav listed in SPRI's Directory of Roof Assemblies for roofing system identical to that used 
for this Project. 

1. Manufacturer’s Technical Representative: A non-sales technical representative who shall, 
at a minimum: 

a. Participate in the Preinstallation Roofing Conference. 

b. Witness start of roofing membrane installation. 

c. Inspect the roofing membrane installation when work is approximately 50 percent 
complete to ascertain that procedures being followed are proper and to determine 
whether any corrective work will be required. 

d. Inspect the roofing membrane installation at completion to determine whether any 
corrective work will be required prior to issuing the warranty. Notify the Owner and 
Architect a minimum of 72 hours before said inspection. 
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B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 
system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty, and has successfully completed a minimum of three similar-
sized projects in the last five years.  

1. Installer’s Superintendent Qualifications: An experienced superintendent who is trained 
and approved by roofing system manufacturer, to oversee installation on-site of roofing 
system at all times roofing work is in progress. 

2. Provide adequate number of experienced workers regularly engaged in this type of work 
who are skilled in the application techniques of the materials specified. 

C. Identification: Identify product R-values with manufacturer’s markings, or certification, in 
accordance with requirements of building Code in effect for the Project. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 
with manufacturer's name, product brand name and type, date of manufacture, approval or 
listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 
and within the temperature range required by roofing system manufacturer. Protect stored liquid 
material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated 
shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 
moisture, soiling, and other sources. Store in a dry location. Comply with insulation 
manufacturer's written instructions for handling, storing, and protecting during installation. 

1. Do not install materials that are wet or moisture damaged; remove from Project site. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 
deflection of deck. 

1.11 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit roofing system to be installed according to manufacturer's written instructions 
and warranty requirements. 

B. Proceed with work such that recently completed roof areas are not subjected to construction 
traffic. Protect recently completed roof areas and inspect for possible damage. 
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1.12 COORDINATION 

A. Coordinate construction operations on or adjacent to roof, included in different Sections, which 
depend on each other for proper installation, connection, and operation. 

1.13 WARRANTY 

A. Special Warranty: Manufacturer’s total system “edge-to-edge” warranty, without monetary 
limitation, in which manufacturer agrees to repair or replace components of roofing system that 
fail in materials or workmanship within specified warranty period. Pro-rated warranties are not 
acceptable. 

1. Special warranty includes roof membrane, base flashings, roof insulation, fasteners, cover 
boards, and other components of roofing system. 

2. Special warranty includes roof specialties specified in Division 07 Section “Roof 
Specialties.” 

3. Special warranty includes coverage for wind damage sustained up to wind speed 
requirements specified in "Performance Requirements" Article. 

4. Special warranty includes coverage for hail resistance. 
5. Warranty Period: 30 years from Date of Substantial Completion. 

B. Special Project Warranty: Submit roofing Installer's warranty, covering the Work of this 
Section, including all components of roofing system such as roof membrane, base flashing, roof 
insulation, fasteners, cover boards, and walkway products, against leaks and faulty or defective 
materials and workmanship, and to repair or replace work, without monetary limitation, for the 
following warranty period: 

1. Warranty Period: 2 years from Date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing system and base flashings shall withstand specified 
uplift pressures, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Roofing and 
flashings shall remain watertight. 

1. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when 
tested according to ASTM G152, ASTM G154, or ASTM G155. 

2. Impact Resistance: Roof membrane shall resist impact damage when tested according to 
ASTM D3746, ASTM D4272, or the Resistance to Foot Traffic Test in FM 
Approvals 4470. 
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B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent 
materials under conditions of service and application required, as demonstrated by roof 
membrane manufacturer based on testing and field experience. Materials shall comply with the 
Building Code of New York State. 

C. Wind Uplift Resistance: Design roofing system to resist the following wind uplift pressures 
calculated according to the requirements of the Building Code of New York State, which 
references ASCE/SEI 7: 

1. Wind Speed:  As indicated on Drawings. 
2. Wind Uplift Pressures: As indicated on Drawings. 

D. FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component materials 
shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a 
roofing system, and shall be listed in FM Approvals' RoofNav for Class 1 or noncombustible 
construction, as applicable. Identify materials with FM Approvals Certification markings. 

1. Fire/Windstorm Classification: Class 1A-90. 
2. Hail-Resistance Rating: FM Global Property Loss Prevention Data Sheet 1-34 MH. 

E. SPRI's Directory of Roof Assemblies Listing: Roof membrane, base flashings, and component 
materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part 
of a roofing system, and shall be listed in SPRI's Directory of Roof Assemblies for roof 
assembly identical for that specified for this Project. 

F. Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class A; for application and roof slopes 
indicated; testing by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

2.2 MANUFACTURERS 

A. Source Limitations: Obtain components for roofing system from roof membrane manufacturer 
or manufacturers approved by roof membrane manufacturer. 

2.3 ETHYLENE-PROPYLENE-DIENE-TERPOLYMER (EPDM) ROOFING 

A. EPDM Sheet: ASTM D4637/D4637M, Type I, nonreinforced, fire-retardant EPDM sheet. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Carlisle SynTec Incorporated. 
b. Firestone Building Products. 
c. Johns Manville; a Berkshire Hathaway company. 

2. Thickness: 90 mils, nominal. 
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3. Sheet Width: Maximum allowable for applicable installation. 

4. Exposed Face Color: Black. 

2.4 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with other roofing components. 

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction. 

2. Adhesives and sealants on the interior side of weather barrier shall comply with the 
following limits for VOC content: 

a. Plastic Foam Adhesives: 50 g/L. 
b. Panel Adhesives: 50 g/L. 
c. Multipurpose Construction Adhesives: 70 g/L. 
d. Fiberglass Adhesives: 80 g/L. 
e. Other Adhesives: 250 g/L. 
f. Single-Ply Roof Membrane Sealants: 450 g/L. 
g. Nonmembrane Roof Sealants: 300 g/L. 
h. Sealant Primers for Nonporous Substrates: 250 g/L. 
i. Sealant Primers for Porous Substrates: 775 g/L. 

B. Sheet Flashing: 60-mil-thick EPDM, partially cured or cured, according to application. 

C. Bonding Adhesive: Manufacturer's standard, low-VOC type. 

D. Adhesive/Primer: Manufacturer's standard, low-VOC type. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide Carlisle 
SynTec Incorporated; Cav-Grip III Low-VOC Adhesive/Primer, or comparable product. 

E. Membrane Cleaner: Manufacturer’s standard. 

F. Seaming Material:  Manufacturer's standard, synthetic-rubber polymer primer and 6-inch-wide 
minimum, butyl splice tape with release film. 

1. At Contractor’s option, seam tape may be factory-applied type. 

G. Lap Sealant: Manufacturer's standard, single-component sealant, colored to match membrane 
roofing. 

H. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant. 

I. Metal Termination Bars: Manufacturer's standard, predrilled at 6-inch centers aluminum bars, 
approximately 1 by 1/8 inch thick; with sealant ledge. 

1. Fasteners: Series 300 stainless steel drive pin fasteners for masonry substrate embedment, 
Series 300 stainless steel screw-type fasteners at wood substrate embedment. 
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J. Fasteners: Factory-coated steel fasteners and metal plates complying with corrosion-resistance 
provisions in FM Approvals 4470, designed for fastening components to substrate, and 
acceptable to roofing system manufacturer. 

1. Fasteners at Wood-Preservative-Treated Lumber: Screws complying with 
ASME B18.6.1. Series 300 stainless steel, non-magnetic, torx or square drive, #10, length 
as required to provide minimum embedment of 1-1/2-inches into substrate. 

K. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, 
molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced 
EPDM securement strips, T-joint covers, in-seam sealants, termination reglets, cover strips, and 
other accessories. 

2.5 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by EPDM roof membrane 
manufacturer, and in compliance with “Performance Requirements” Article. 

1. Minimum Total System R-Value: 30.  

B. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 2, Grade 2, coated glass-fiber 
mat facer on both major surfaces. 

1. Products:  Subject to compliance with requirements, available products that may be in-
corporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Incorporated; SecurShield Polyiso. 
b. Firestone Building Products; ISOGARD CG. 
c. Johns Manville; a Berkshire Hathaway company; ENRGY 3 CGF. 

2. Provide insulation tested as part of an assembly that satisfactorily passes UL 1256. 

3. Compressive Strength: 20 psi. 

4. Size: 48 by 48 inches, for adhered installation. 

5. Thickness:  

a. Base Layer: Not less than 2 inches. 
b. Upper Layer: Not less than 2 inches. 

C. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material: Match roof insulation. 

2. Minimum Thickness: 1/2 inch.  

3. Slope: 

a. Roof Field: 1/8 inch per foot unless otherwise indicated on Drawings. 
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b. Saddles, Crickets and Drain Sumps: 1/2 inch per foot unless otherwise indicated on 
Drawings. 

4. Provide fiberboard tapered edge strips to transition from 1/2 inch to 0 inches. 
 

2.6 INSULATION ACCESSORIES 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use 
and compatibility with other roofing system components. 

B. Fasteners: Factory-coated steel fasteners and metal plates complying with corrosion-resistance 
provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, and 
acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 
insulation to substrate or to another insulation layer as follows: 

1. Bead-applied, low-rise, multicomponent urethane adhesive. 

2. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Incorporated; FAST Dual Cartridge Adhesive. 
b. Firestone Building Products; I.S.O. Twin Pack Insulation Adhesive. 
c. Johns Manville; a Berkshire Hathaway company; JM Two-Part Urethane Insulation 

Adhesive. 

D. Cover Board: ASTM C1289 Type II, Class 4, Grade 1, 1/2-inch-thick polyisocyanurate, coated 
glass-mat facer on both major surfaces, with a minimum compressive strength of 80 psi. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Incorporated; SecurShield HD Polyiso. 
b. Firestone Building Products; Isogard HD Cover Board. 
c. Johns Manville; a Berkshire Hathaway company; ProtectoR HD. 

E. Insulation for Miscellaneous Voids: 

1. Spray Polyurethane Foam Insulation for Miscellaneous Voids: ASTM C 1029, Type II, 
closed cell, minimum density of 1.75 lb/cu. ft. and minimum aged R-value at 1-inch 
thickness of 6.0 deg F x h x sq. ft./Btu at 75 deg F, with maximum flame-spread and 
smoke-developed indexes of 25 and 400, respectively, per ASTM E 84. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide DuPont; 
Froth-Pak Foam Insulation, or comparable product. 

2. Mineral Wool Insulation for Miscellaneous Voids: Mineral wool batt insulation designed 
for thermal resistance. ASTM C665, Flame Spread Index = 0, Smoke Developed Index = 
0, ASTM E84 (UL 723), Non-Combustible, ASTM E136. 
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a. Basis-of-Design Product: Subject to compliance with requirements, provide 
Rockwool; Comfortbatt Thermal Batt Insulation, or comparable product. 

2.7 WALKWAYS 

A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured 
walkway pads, not less than 0.30-inch thick and acceptable to roofing system manufacturer. 

1. Size: Approximately 30 by 30 inches. 

2.8 ROOF INFORMATION DECALS 

A. Roofing manufacturer’s roof information decal including the following information clearly 
printed in permanent ink: 

1. Name of roofing manufacturer. 
2. Name of roofing installer. 
3. Type of roofing system including membrane type and thickness. 
4. Date of substantial completion. 
5. Manufacturer’s project identification number. 
6. Roofing system warranty duration. 
7. Telephone number for reporting warranty-related questions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

1. Verify that roof openings and penetrations are in place, curbs are set and braced, and 
roof-drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that steel roof deck is solid and securely attached. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system 
installation according to roofing system manufacturer's written instructions. Remove sharp 
projections. 
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B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction or into building interior. Remove roof-drain plugs 
when no work is taking place or when rain is forecast. 

3.3 INSTALLATION OF ROOFING, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions, in 
compliance with “Performance Requirements” Article assembly requirements, and FM Global 
Property Loss Prevention Data Sheet 1-29. 

B. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system at end of workday or when rain is forecast. 
Remove and discard temporary seals before beginning work on adjoining roofing. 

3.4 INSTALLATION OF INSULATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 
left exposed at end of workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for installing 
roof insulation. 

C. Insulation Installation, General: 

1. Trim insulation neatly to fit around penetrations and projections, and to fit tight to 
intersecting sloping roof decks. 

2. Make joints between adjacent insulation boards not more than 1/8 inch in width. 
3. Fill gaps exceeding 1/8 inch with insulation. 
4. Cut and fit insulation within 1/8 inch of nailers, projections, and penetrations. 
5. Keep manufacturer’s R-value markings readily observable in accordance with building 

Code in effect for Project. 
6. Construct tapered sumps at roof drain locations as shown on Drawings. 
7. Install fiber board tapered edge strips to transition from 1/2-inch to 0-inch. 
8. Trim insulation so that water flow is unrestricted. 

D. Installation Directly Over Metal Decking: 

1. Mechanically Attached Base Layer: Install base layer of insulation with end joints 
staggered not less than 12 inches in adjacent rows and with long joints continuous at right 
angle to flutes of decking. 

a. Locate end joints over crests of decking. 

b. Mechanically attach base layer of insulation using mechanical fasteners specifically 
designed and sized for fastening specified board-type roof insulation to metal 
decks. 
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1) Fasten insulation to resist specified uplift pressure in compliance with 
“Performance Requirements” Article; minimum quantity: one fastener per 2 
square feet at field and perimeter, one fastener per square foot at corners. 

2) Fasten into top flutes only; with fastener length not to exceed elevation of 
bottom flute. 

2. Adhered Upper Layers: Install upper layers of insulation and tapered insulation with 
joints of each layer offset not less than 12 inches from previous layer of insulation. 

a. Stagger end joints within each layer not less than 24 inches in adjacent rows. 

b. Adhere each layer of insulation to substrate using adhesive in compliance with 
“Performance Requirements” Article and FM Global Property Loss Prevention 
Data Sheet 1-29, as follows: 

1) Set each layer of insulation in ribbons of bead-applied insulation adhesive, 
applied at a maximum of 4 inches on center at all field, perimeter, and 
corner roof areas, firmly pressing and maintaining insulation in place. 

2) When installing the adhesive, do not allow the adhesive installation pattern 
to exceed the width of the board being installed. Exceeding the width of the 
roof board may cause an uneven application of the adjacent board due to the 
rising adhesive. Remove any excess adhesive from adjacent surfaces 
immediately prior to rising and curing. 

3) Walk the boards into the adhesive and roll with a 30-inch wide, 150-pound 
weighted steel roller to ensure full embedment. 

E. Installation Over Concrete, Gypsum or Other Types of Plank Decks: 

1. Adhered Base Layer: Thoroughly clean and prime deck surface, install base layer of 
insulation with joints staggered not less than 24 inches in adjacent rows. 

a. Adhere base layer of insulation to concrete, gypsum or plank deck in compliance 
with “Performance Requirements” Article and FM Global Property Loss 
Prevention Data Sheet 1-29, as follows: 

1) Set insulation in ribbons of bead-applied insulation adhesive, applied at a 
maximum of 4 inches on center at all field, perimeter, and corner roof areas, 
firmly pressing and maintaining insulation in place. 

2) When installing the adhesive, do not allow the adhesive installation pattern 
to exceed the width of the board being installed. Exceeding the width of the 
roof board may cause an uneven application of the adjacent board due to the 
rising adhesive. Remove any excess adhesive from adjacent surfaces 
immediately prior to rising and curing. 

3) Walk the boards into the adhesive and roll with a 30-inch wide, 150-pound 
weighted steel roller to ensure full embedment. 
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2. Adhered Upper Layers: Install upper layers of insulation and tapered insulation with 
joints of each layer offset not less than 12 inches from previous layer of insulation. 

a. Stagger end joints within each layer not less than 24 inches in adjacent rows. 

b. Adhere each layer of insulation to substrate using adhesive in compliance with 
“Performance Requirements” Article and FM Global Property Loss Prevention 
Data Sheet 1-29, as follows: 

1) Set each layer of insulation in ribbons of bead-applied insulation adhesive, 
applied at a maximum of 4 inches on center at all field, perimeter, and 
corner roof areas, firmly pressing and maintaining insulation in place. 

2) When installing the adhesive, do not allow the adhesive installation pattern 
to exceed the width of the board being installed. Exceeding the width of the 
roof board may cause an uneven application of the adjacent board due to the 
rising adhesive. Remove any excess adhesive from adjacent surfaces 
immediately prior to rising and curing. 

3) Walk the boards into the adhesive and roll with a 30-inch wide, 150-pound 
weighted steel roller to ensure full embedment. 

3.5 INSTALLATION OF COVER BOARDS 

A. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows. Offset joints of insulation below a minimum of 6 inches in each 
direction. 

1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to 
intersecting sloping roof decks. Cut or score boards at angle changes to avoid bridging. 

2. Cut and fit cover board tight to nailers, projections, and penetrations. 

3. Adhere cover board to substrate using adhesive in compliance with “Performance 
Requirements” Article and FM Global Property Loss Prevention Data Sheet 1-29, as 
follows: 

a. Set cover board in ribbons of bead-applied insulation adhesive, applied at a 
maximum of 4 inches on center at all field, perimeter, and corner roof areas, firmly 
pressing and maintaining insulation in place. 

b. When installing the adhesive, do not allow the adhesive installation pattern to 
exceed the width of the board being installed. Exceeding the width of the cover 
board may cause an uneven application of the adjacent board due to the rising 
adhesive. Remove any excess adhesive from adjacent surfaces immediately prior to 
rising and curing. 

c. Walk the boards into the adhesive and roll with a 30-inch wide, 150-pound 
weighted steel roller to ensure full embedment. 
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3.6 INSTALLATION OF ADHERED ROOF MEMBRANE 

A. Thoroughly clean substrate of all debris, projections, and substances detrimental to membrane 
installation, including stray projections of adhesive. 

B. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's 
written instructions. 

C. Unroll roof membrane and allow to relax before installing. 

D. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

E. Accurately align roof membrane and maintain uniform side and end laps of minimum 
dimensions required by manufacturer. Stagger end laps. 

F. Bonding Adhesive: Apply 100 percent coverage to substrate and underside of roof membrane at 
rate required by manufacturer and allow to partially dry before installing roof membrane. Do 
not apply to splice area of roof membrane. 

G. In addition to adhering, mechanically fasten roof membrane securely at terminations, 
penetrations, and perimeters. 

H. Apply roof membrane with side laps shingled with slope of roof deck where possible. 

I. Apply pressure to the membrane surface in accordance with manufacturer’s instructions to 
obtain maximum contact between the membrane and substrate. 

J. Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape. 

1. Firmly roll side and end laps of overlapping roof membrane to ensure a watertight seam 
installation. 

2. Apply lap sealant and seal exposed edges of roofing terminations. 
3. At Contractor’s option, use manufacturer’s factory-applied seam tape installation system. 

K. Repair tears, voids, and lapped seams in roof membrane that do not comply with requirements. 

L. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal roof 
membrane in place with clamping ring. 

3.7 INSTALLATION OF BASE FLASHING 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to 
roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow 
to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 
flashing. 
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D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping 
sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of 
sheet flashing terminations. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 
termination bars. 

3.8 INSTALLATION OF WALKWAYS 

A. Flexible Walkways: Install walkway products according to manufacturer's written instructions. 

1. Install flexible walkways at the following locations: 

a. Perimeter of each rooftop unit. 
b. Top and bottom of each roof access ladder. 
c. Roof access doors. 
d. Locations indicated on Drawings. 
e. As required by roof membrane manufacturer's warranty requirements. 

2. Adhere walkway products to substrate according to roofing system manufacturer's 
written instructions. 

3.9 ROOF INFORMATION DECAL INSTALLATION 

A. Adhesively attach roofing manufacturer’s Roof Information Decal at all roof access points (i.e. 
inside face of hatches, doors, etc. leading to the roof). 

3.10 FIELD QUALITY CONTROL 

A. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 
roofing installation on completion, in presence of Architect, and to prepare inspection report. 

B. Correct or remove and replace components of roofing system where inspections indicate that 
they do not comply with specified requirements. 

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 
replaced or additional work complies with specified requirements. 

3.11 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 
remaining construction does not affect or endanger roofing system, inspect roofing system for 
deterioration and damage, describing its nature and extent in a written report, with copies to 
Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, 
correct substrates, and correct or reinstall roofing system to a condition free of damage and 
deterioration at time of Substantial Completion and according to warranty requirements. 
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C. Thoroughly clean all roof, interior and ground areas of dust, debris, excess materials and 
equipment. 

D. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 07 53 23 
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SECTION 07 71 00 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof-edge specialties. 
2. Counterflashings. 

B. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Installer, and installers whose work interfaces with or 
affects roof specialties. 

2. Examine substrate conditions for compliance with requirements, including flatness and 
attachment to structural members. 

3. Review special roof details, roof drainage, and condition of other construction that will 
affect roof specialties. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section and by Division 07 Section “EPDM Roofing” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

1. Fasteners. 
2. Drip-edge roof-edge fascia. 
3. One-piece counterflashings. 

B. Shop Drawings: For roof specialties. 

1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to 
other work. Distinguish between plant- and field-assembled work. 

2. Include details for expansion and contraction; locations of expansion joints, including 
direction of expansion and contraction. 

3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and other 
attachments. 

07 71 00 
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4. Detail termination points and assemblies, including fixed points. 
5. Include details of special conditions. 

C. Samples for Initial Selection: For each type of roof specialty indicated with factory-applied 
color finishes. 

D. Samples for Verification: For each type of roof specialty indicated, made from 12-inch lengths 
of full-size components in specified material, and including fasteners, cover joints, accessories, 
and attachments, as follows: 

1. Roof-edge specialties. 
2. Counterflashings. 

E. Sample Warranty: For manufacturer's special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates: For each type of roof specialty, as required by Division 07 Section 
“EPDM Roofing” certifying that each item complies with requirements specified in 
“Performance Requirements” Article. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing specialties to include in maintenance manuals. 
B. Warranty: Executed special warranty. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

B. Furnish not less than six 12-foot-long sections of fascia covers, fascia extenders and 
counterflashings. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements 
that are FM Approvals listed for specified class and ANSI/SPRI ES-1 tested to specified design 
pressure. 

B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system 
warranty specified in Division 07 Section “EPDM Roofing.” 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not store roof specialties in contact with other materials that might cause staining, denting, 
or other surface damage. Store roof specialties away from uncured concrete and masonry. 
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B. Protect strippable protective covering on roof specialties from exposure to sunlight and high 
humidity, except to extent necessary for the period of roof-specialty installation. 

1.10 FIELD CONDITIONS 

A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field 
measurements before fabrication, and indicate measurements on Shop Drawings. 

B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof 
deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and 
noncorrosive installation. 

1.11 WARRANTY 

A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Division 07 
Section “EPDM Roofing.” 

B. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace roof specialties 
that show evidence of deterioration of factory-applied finishes within specified warranty period. 

1. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally 
induced movement without failure, rattling, leaking, or fastener disengagement due to defective 
manufacture, fabrication, installation, or other defects in construction. 

B. FM Approvals' Listing: Manufacture and install roof-edge specialties that are listed in FM 
Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify materials 
with FM Approvals' markings. 

C. SPRI Wind Design Standard: Manufacture and install roof-edge specialties tested and certified 
according to ANSI/SPRI ES-1 (Test Methods RE-1, RE-2, and RE-3, as applicable) to comply 
with the Building Code of New York State which references ASCE/SEI 7, and capable of 
meeting the wind load design criteria indicated on the Drawings. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, hole elongation, overstressing of components, 
failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that 
resist rotation and avoid shear stress as a result of thermal movements. Base calculations on 
surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces. 



ROOF SPECIALTIES  Tetra Tech 

07 71 00 / Page 4 Project No. 234903-23001 Architects & Engineers 

2.2 ROOF-EDGE SPECIALTIES 

A. Drip-Edge Roof-Edge Fascia:  Manufactured, two-piece, roof-edge fascia consisting of formed 
compression-clamped metal fascia cover in section lengths not exceeding 12 feet and a 
continuous formed galvanized-steel sheet base, 0.028 inch thick, minimum, with extended 
vertical leg terminating in a drip-edge cleat.  Provide matching corner units. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Carlisle Syntec Incorporated; “SecurSeal Drip Edge”. 
b. Firestone Building Products; “Firestone Drip Edge”. 
c. Johns Manville; “Johns Manville Drip Edge”. 

2. Fascia Cover:  Fabricated from the following exposed metal: 

a. Formed Aluminum:  Not less than 0.050 inch thick and as required to meet 
performance requirements. 

b. Surface: Smooth, flat finish. 
c. Finish: Clear anodic. 

3. Corners:  Factory mitered and continuously welded, not less than 2 feet long in each 
direction. 

4. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover. 

B. Aluminum Finish: 

1. Surface: Smooth, flat finish. 
2. Finish: Two-coat fluoropolymer 
3. Color: As selected by Architect from Manufacturer’s full range. 

2.3 COUNTERFLASHINGS 

A. One-Piece Counterflashings: Manufactured units formed of single counterflashing sections. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Systems; SecurEdge 1 Pc. Counter Flashing or Counter Flashing 1 
Pc. Reglet. 

b. Firestone Building Products Company, LLC; 1 Piece Counter Flashing Surface or 
Reglet Version. 

c. Metal-Era LLC; 1 Piece Counter Flashing Surface Mounted or Reglet Version. 

2. Provide reglet version at masonry horizontal mortar joints, provide surface mount version 
at other substrates. 

3. Formed Aluminum: Not less than 0.050 inch thick. 
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4. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 
4 inches and in longest uniform section lengths not exceeding 12 feet and compress 
against base flashings with joints lapped. 

a. Surface-Mounted Type: Provide counterflashing with slotted holes for fastening to 
substrate, with neoprene or other suitable weatherproofing washers, and with 
channel for sealant at top edge. 

b. Reglet Type: For embedment in masonry/masonry mortar joints. 

5. Formed Aluminum:  Not less than 0.050 inch thick. 

6. Surface-Mounted Receivers: Provide receivers with slotted holes for fastening to 
substrate, with neoprene or other suitable weatherproofing washers, and with channel for 
sealant at top edge. 

7. Embedded Receivers: For embedment in masonry mortar joints. 

8. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 
4 inches and in longest uniform section lengths not exceeding 12 feet designed to snap 
into receiver and compress against base flashings with joints lapped. 

B. Aluminum Finish:  

1. Surface: Smooth, flat finish. 
2. Finish: Two-coat fluoropolymer 
3. Color: As selected by Architect from Manufacturer’s full range. 

2.4 MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation. 
B. Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with 

temper to suit forming operations and performance required. 
C. Aluminum Extrusions: ASTM B221, alloy and temper recommended by manufacturer for type 

of use and finish indicated. 

2.5 MISCELLANEOUS MATERIALS 

A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet 
performance requirements. Furnish the following unless otherwise indicated: 

1. Exposed Penetrating Fasteners: Not permitted. 
2. Fasteners for Aluminum: Series 300 stainless steel. 
3. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel. 

B. Elastomeric Sealant: ASTM C920, elastomeric polymer sealant of type, grade, class, and use 
classifications required by roofing-specialty manufacturer for each application. 
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2.6 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 
in appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast. 

D. Coil-Coated Aluminum Sheet Finishes: 

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions. 

a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic 
or polyester backer finish consisting of prime coat and wash coat with a minimum 
total dry film thickness of 0.5 mil. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Examine walls and roof edges for suitable conditions for roof specialties. 
C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and 

securely anchored. 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 
E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION OF UNDERLAYMENT 

A. Install roof specialties over roof membrane as isolation barrier between substrate and roof 
specialties. 
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3.3 INSTALLATION, GENERAL 

A. Install roof specialties according to manufacturer's written instructions. Anchor roof specialties 
securely in place, with provisions for thermal and structural movement. Use fasteners, 
protective coatings, separators, underlayments, sealants, and other miscellaneous items as 
required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning 
and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of sealant. 
3. Install roof specialties to fit substrates and to result in weathertight performance. Verify 

shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 
5. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 
contact with each other or with corrosive substrates by painting contact surfaces with self-
adhering sheet underlayment or by other permanent separation as recommended by 
manufacturer. 

1. Underlayment:  Where installing metal directly on cementitious or wood substrates, 
install a course of roof membrane as isolation barrier underlayment. 

C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of 12 feet with no joints within 24 inches of 
corners or intersections unless otherwise indicated on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint 
members for 50 percent movement each way. Adjust setting proportionately for 
installation at higher ambient temperatures. 

3. Loose-nail fascia extender at center of pre-punched slotted hole; do not draw nail tight. 

4. Stagger joints in fascia from those in fascia extender by not less than 24 inches. 

D. Fastener Sizes: Use fasteners of sizes that penetrate substrate not less than recommended by 
fastener manufacturer to achieve maximum pull-out resistance. 

E. Seal joints as required for weathertight construction. Place sealant to be completely concealed in 
joint. Do not install sealants at temperatures below 40 deg F. 

3.4 INSTALLATION OF ROOF-EDGE SPECIALITIES 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed 
fasteners. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to 
meet performance requirements. 

C. Strip-in cleat with adhered roof membrane flashing as indicated on Drawings. 
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3.5 INSTALLATION OF COUNTERFLASHINGS 

A. Coordinate installation of counterflashings with installation of base flashings. 

B. Surface-Mounted Reglets: Install reglets to receive flashings where flashing without embedded 
reglets is indicated on Drawings. Install at height so that inserted counterflashings overlap 4 
inches over top edge of base flashings. 

C. Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that 
counterflashings overlap 4 inches over top edge of base flashings. Lap counterflashing joints a 
minimum of 4 inches and bed with butyl sealant. Fit counterflashings tightly to base flashings. 

D. Existing Thru-Wall Flashings: At existing thru-wall flashing locations, install reglet at 
horizontal masonry mortar course directly below or above mortar course with thru-wall flashing 
to avoid damage of thru-wall flashing by saw-cutting into flashing. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess sealants and adhesives. 

B. Remove temporary protective coverings and strippable films as roof specialties are installed. On 
completion of installation, clean finished surfaces, including removing unused fasteners, metal 
filings, pop rivet stems, and pieces of flashing. Maintain roof specialties in a clean condition 
during construction. 

C. Replace roof specialties that have been damaged or that cannot be successfully restored by 
finish touchup or similar minor restoration procedures. 

END OF SECTION 07 71 00 
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SECTION 07 84 13 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 

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. 

07 84 13 
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1.6 INFORMATIONAL SUBMITTALS 

A. Engineering Judgments: Where Project conditions require modification to a qualified testing 
and inspecting agency's illustration for a particular penetration firestopping system, submit 
illustration, with modifications marked, approved by penetration firestopping system 
manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-
resistance-rated assembly developed in accordance with current International Firestop Council 
(IFC) guidelines. 

1.7 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 
FM Approvals 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL 
and found to comply with its "Qualified Firestop Contractor Program Requirements." 

1.9 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. 

1.10 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. 
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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. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. RectorSeal, a CSW Industrials company. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 
determined per ASTM E814 or UL 1479. 

1. F-Rating: Not less than the fire-resistance rating of the wall penetrated. 
2. Membrane Penetrations: Install recessed fixtures such that the required fire resistance 

will not be reduced. 

C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings 
determined per ASTM E814 or UL 1479. 

1. F-Rating: At least one hour, but not less than the fire-resistance rating of the floor 
penetrated. 

2. T-Rating: At least one hour, but not less than the fire-resistance rating of the floor. The 
following floor penetrations do not require a T-rating: 

a. Those within the cavity of a wall. 
b. Floor, tub, or shower drains within a concealed space. 
c. 4-inch or smaller metal conduit penetrating directly into metal-enclosed electrical 

switchgear. 
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D. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less 
than 25 and 450, respectively, per ASTM E84. 

1. Verify sealant has a VOC content of 250 g/L or less. 

E. Accessories: Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required. Use only those components specified by 
penetration firestopping system manufacturer and approved by qualified testing and inspecting 
agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 
2. Substrate primers. 
3. Collars. 
4. Steel sleeves. 

2.4 FILL MATERIALS 

A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete 
floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one 
end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 

B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during 
exposure to moisture. 

C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with 
intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent 
elastomeric sheet bonded to galvanized-steel sheet. 

E. Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents 
or inorganic fibers. 

F. Intumescent Wrap Strips: Single-component intumescent elastomeric strips for use around 
combustible penetrants. 

G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 
fillers and lightweight aggregate formulated for mixing with water at Project site to form a 
nonshrinking, homogeneous mortar. 

H. Pillows/Bags: Compressible, removable, and reusable intumescent pillows encased in fire-
retardant polyester or glass-fiber cloth. Where exposed, cover openings with steel-reinforcing 
wire mesh to protect pillows/bags from being easily removed. 

I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants. 

K. Fire-Rated Cable Sleeve Kits: Complete kits designed for new or existing cable penetrations 
through walls to accept standard accessories. 
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L. Thermal Wrap: Flexible protective wrap tested and listed for up to 2-hour fire ratings in 
accordance with ASTM E814/UL 1479 for membrane penetrations or ASTM E1725/UL 1724 
for thermal barrier and circuit integrity protection. 

M. Fire-Rated Cable Pathways: Single or gangable device modules composed of a steel raceway 
with integral intumescent material and requiring no additional action in the form of plugs, 
twisting closure, putty, pillows, sealant, or otherwise to achieve fire and air-leakage ratings. 

N. Retrofit Device for Cable Bundles: Factory-made, intumescent, collar-like device for 
firestopping existing over-filled cable sleeves and capable of being installed around projecting 
sleeves and cable bundles. 

O. Wall-Opening Protective Materials: Intumescent, non-curing putty pads or self-adhesive inserts 
for protection of electrical switch and receptacle boxes. 

P. Fire-Rated HVAC Retaining Angles: Steel angle system with integral intumescent firestop 
gasket for use around rectangular steel HVAC ducts without fire dampers. 

Q. Firestop Plugs: Flexible, re-enterable, intumescent, foam-rubber plug for use in blank round 
openings and cable sleeves. 

R. Fire-Rated Cable Grommet: Molded two-piece grommet made of plenum-grade polymer and 
foam inner core for sealing small cable penetrations in gypsum walls up to 1/2 inch diameter. 

S. Closet Flange Gasket: Molded, single-component, flexible, intumescent gasket for use beneath a 
water closet (toilet) flange in floor applications. 

T. Endothermic Wrap: Flexible, insulating, fire-resistant, endothermic wrap for protecting 
membrane penetrations of utility boxes, critical electrical circuits, communications lines, and 
fuel lines. 

2.5 MIXING 

A. Penetration Firestopping Materials: For those products requiring mixing before application, 
comply with penetration firestopping system manufacturer's written instructions for accurate 
proportioning of materials, water (if required), type of mixing equipment, selection of mixer 
speeds, mixing containers, mixing time, and other items or procedures needed to produce 
products of uniform quality with optimum performance characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. 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. 

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. 
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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. 

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. 
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B. Provide final protection and maintain conditions during and after installation that ensure that 
penetration firestopping systems are without damage or deterioration at time of Substantial 
Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 
and remove damaged or deteriorated penetration firestopping material and install new materials 
to produce systems complying with specified requirements. 

3.7 PENETRATION FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to UL system numbers in its online 
directory "Product iQ” under product Category XHEZ. 

B. For each location where a penetration occurs, provide a firestopping system selected from the 
floor and wall system below that complies with this Section and is suitable for the penetration 
conditions indicated for the Project. 
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FLOOR 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 

a Minimum Thick-

ness 

Less Than or Equal 

to 5 Inches (127 

MM) 

Concrete Floors with 

a Minimum Thick-

ness OF MORE 

Than 5 Inches (127 

MM) 

Framed Floors 

Floor-ceiling assem-

blies consisting of 

concrete with mem-

brane protection 

NO PENETRATING 

ITEMS 

C-AJ-0001-0999 

or 

F-A-0001-0999 

C-BJ-0001-0999 

or 

F-B-0001-0999 

F-C-1001-1999   

METALLIC PIPE, 

CONDUIT, OR 

TUBING 

C-AJ-1001-1999 

or 

F-A-1001-1999 

C-BJ-1001-1999, 

C-BK-1001-1999, 

or 

F-B-1001-1999 

F-C-1001-1999 F-E-1001-1999 

NONMETALLIC 

PIPE, CONDUIT, 

OR TUBING 

C-AJ-2001-2999 

or 

F-A-2001-2999 

C-BJ-2001-2999, 

C-BK-2001-2999, 

or 

F-B-2001-2999 

F-C-2001-2999 F-E-2001-2999 

ELECTRICAL 

CABLES 

C-AJ-3001-3999 

or 

F-A-3001-3999 

C-BJ-3001-3999, 

C-BK-3001-3999, 

or 

F-B-3001-3999 

F-C-3001-3999 F-E-3001-3999 

CABLE TRAYS 

WITH ELECTRICAL 

CABLES 

C-AJ-4001-4999 

or 

F-A-4001-4999 

C-BJ-4001-4999 

or 

F-B-4001-4999 

    

INSULATED PIPES C-AJ-5001-5999 C-BJ-5001-5999, F-C-5001-5999 F-E-5001-5999 
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FLOOR 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 

a Minimum Thick-

ness 

Less Than or Equal 

to 5 Inches (127 

MM) 

Concrete Floors with 

a Minimum Thick-

ness OF MORE 

Than 5 Inches (127 

MM) 

Framed Floors 

Floor-ceiling assem-

blies consisting of 

concrete with mem-

brane protection 

or 

F-A-5001-5999 

C-BK-5001-5999, 

or 

F-B-5001-5999 

MISCELLANEOUS 

ELECTRICAL 

PENETRANTS 

C-AJ-6001-6999 

or 

F-A-6001-6999 

C-BJ-6001-6999     

MISCELLANEOUS 

MECHANICAL 

PENETRANTS 

C-AJ-7001-7999 

or 

F-A-7001-7999 

C-BJ-7001-7999 

or 

F-B-7001-7999 

F-C-7001-7999 F-E-7001-7999 

GROUPINGS OF 

PENETRATIONS 

C-AJ-8001-8999 

or 

F-A-8001-8999 

C-BJ-8001-8999 

or 

F-B-8001-8999 

F-C-8001-8999 F-E-8001-8999 
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

NO PENETRATING 

ITEMS 

C-AJ-0001-0999, 

C-BJ-0001-0999, 

or 

W-J-0001-0999 

  W-L-000-1-0999   

METALLIC PIPE, 

CONDUIT, OR 

TUBING 

C-AJ-1001-1999, 

C-BJ-1001-1999, 

or 

W-J-1001-1999 

C-BK-1001-1999 

or 

W-K-1001-1999 

W-L-1001-1999 W-N-1001-1999 

NONMETALLIC 

PIPE, CONDUIT, 

OR TUBING 

C-AJ-2001-2999, 

C-BJ-2001-2999, 

or 

W-J-2001-2999 

C-BK-2001-2999 

or 

W-K-2001-2999 

W-L-2001-2999 W-N-2001-2999 

ELECTRICAL 

CABLES 

C-AJ-3001-3999, 

C-BJ-3001-3999, 

or 

W-J-3001-3999 

C-BK-3001-3999 

or 

WK-3001-3999 

W-L-3001-3999   

CABLE TRAYS 

WITH ELECTRICAL 

CABLES 

C-AJ-4001-4999, 

C-BJ-4001-4999, 

or 

W-J-4001-4999 

W-K-4001-4999 W-L-4001-4999   
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

INSULATED PIPES 

C-AJ-5001-5999, 

C-BJ-5001-5999, 

or 

W-J-5001-5999 

C-BK-5001-5999 W-L-5001-5999 W-N-5001-5999 

MISCELLANEOUS 

ELECTRICAL 

PENETRANTS 

C-AJ-6001-6999, 

C-BJ-6001-6999, 

or 

W-BJ-6001-6999 

  W-L-6001-6999   

MISCELLANEOUS 

MECHANICAL 

PENETRANTS 

C-AJ-7001-7999, 

C-BJ-7001-7999, 

or 

W-J-7001-7999 

  W-L-7001-7999 W-N-7001-7999 

GROUPINGS OF 

PENETRATIONS 

C-AJ-8001-8999, 

C-BJ-8001-8999, 

or 

W-J-8001-8999 

  W-L-8001-8999   

END OF SECTION 07 84 13 
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SECTION 07 84 43 - JOINT FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Joints in or between fire-resistance-rated constructions. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Joints in or between fire-resistance-rated constructions. 

B. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 

C. Product Schedule: For each joint firestopping system. Include location, illustration of 
firestopping system, and design designation of qualified testing agency. 

1.6 INFORMATIONAL SUBMITTALS 

A. Engineering Judgments: Where Project conditions require modification to a qualified testing 
agency's illustration for a particular joint firestopping system condition, submit illustration, with 
modifications marked, approved by joint firestopping system manufacturer's fire-protection 
engineer as an engineering judgment or equivalent fire-resistance-rated assembly developed in 
accordance with current International Firestop Council (IFC) guidelines. 

07 84 43 
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1.7 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that joint firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 
FM Approvals 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with UL's "Qualified Firestop Contractor Program Requirements." 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install joint firestopping systems when ambient or substrate 
temperatures are outside limits permitted by joint firestopping system manufacturers or when 
substrates are wet due to rain, frost, condensation, or other causes. 

B. Install and cure joint firestopping systems per manufacturer's written instructions using natural 
means of ventilation or, where this is inadequate, forced-air circulation. 

1.10 COORDINATION 

A. Coordinate construction of joints to ensure that joint firestopping systems can be installed 
according to specified firestopping system design. 

B. Coordinate sizing of joints to accommodate joint firestopping systems. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint firestop systems for each type of joint opening indicated from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform joint firestopping system tests by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide 
rated systems complying with the following requirements: 

a. Joint firestop systems installed with products bearing the classification marking of 
a qualified product certification agency in accordance with Listed System Designs 
published by a qualified testing agency. 
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1) UL in its online directory "Product iQ." 

B. Rain/Water Resistance: For perimeter fire-barrier system applications, where inclement weather 
or greater-than-transient water exposure is expected, use products that dry rapidly and cure in 
the presence of atmospheric moisture sufficient to pass ASTM D6904 early rain-resistance test 
(24-hour exposure). 

2.3 JOINT FIRESTOPPING SYSTEMS 

A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, 
and maintain original fire-resistance rating of assemblies in or between which joint firestopping 
systems are installed. Joint firestopping systems must accommodate building movements 
without impairing their ability to resist the passage of fire and hot gases. 

1. Joint firestopping systems that are compatible with one another, with the substrates 
forming openings, and with penetrating items, if any. 

2. Provide products that, upon curing, do not re-emulsify, dissolve, leach, breakdown, or 
otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, 
ponding water or other forms of moisture. 

3. Provide firestop products that do not contain ethylene glycol. 

4. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. RectorSeal, a CSW Industrials company. 

B. Intumescent Gypsum Wall Framing Gaskets (Applied to Steel Tracks, Runners and Studs prior 
to Framing Installation): Provide products with fire, smoke, and acoustical ratings that allow 
movement up to 100 percent compression and/or extension in accordance with UL 2079 or 
ASTM E1966; have an L Rating less than 1 cfm/ft. in accordance with UL 2079; and a 
minimum Sound Transmission Class (STC) rating of 56 in accordance with ASTM E90 or 
ASTM C919. 

C. For aluminum curtain-wall assemblies with one- or two-piece rectangular mullions at least 2-1/2 
by 5 inches, provide perimeter fire-barrier system that does not require direct screw attachment 
to mullions and transoms to support and fasten curtain-wall insulation. System to be tested in 
accordance with ASTM E2307 for up to 2-hour fire resistance and with ASTM E1233 for wind 
cycling equivalent to 108 mph wind for 500 cycles. 

D. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems 
with ratings determined per ASTM E1966 or UL 2079. 

1. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor, 
or roof in or between which it is installed. 
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E. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 
25 and 450, respectively, as determined per ASTM E84. 

1. Verify sealant has a VOC content of 250 g/L or less. 

2.4 ACCESSORIES 

A. Provide components of joint firestopping systems, including primers and forming materials, that 
are needed to install elastomeric fill materials and to maintain ratings required. Use only 
components specified by joint firestopping system manufacturer and approved by the qualified 
testing agency for conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Surface Cleaning: Before installing joint firestopping systems, clean joints immediately to 
comply with fire-resistive joint system manufacturer's written instructions and the following 
requirements: 

1. Remove from surfaces of joint substrates foreign materials that could interfere with 
adhesion of elastomeric fill materials or compromise fire-resistive rating. 

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 
bond with elastomeric fill materials. Remove loose particles remaining from cleaning 
operation. 

3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by joint firestopping system manufacturer 
using that manufacturer's recommended products and methods. Confine primers to areas of 
bond; do not allow spillage and migration onto exposed surfaces. 

C. Apply a suitable bond-breaker to prevent three-sided adhesion in applications where this 
condition occurs, such as the intersection of a gypsum wall to floor or roof assembly where the 
joint is backed by a steel ceiling runner or track. 
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3.3 INSTALLATION 

A. General: Install joint firestopping systems to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support elastomeric fill 
materials during their application and in position needed to produce cross-sectional shapes and 
depths required to achieve fire ratings indicated. 

1. After installing elastomeric fill materials and allowing them to fully cure, remove 
combustible forming materials and other accessories not indicated as permanent 
components of fire-resistive joint system. 

C. Install elastomeric fill materials for joint firestopping systems by proven techniques to produce 
the following results: 

1. Elastomeric fill voids and cavities formed by joints and forming materials as required to 
achieve fire-resistance ratings indicated. 

2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints. 
3. For elastomeric fill materials that will remain exposed after completing the Work, finish 

to produce smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing firestopping systems with the words 
"FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering not less 
than 3 inches high and with minimum 0.375-inch strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 ft. from end of 
wall and at intervals not exceeding 30 ft. 

B. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. 
Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels are 
visible to anyone seeking to remove or joint firestopping system. Use mechanical fasteners or 
self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces on 
which labels are placed. Include the following information on labels: 

1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management 
of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

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. 
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1. Owner will engage a qualified testing agency to perform tests and inspections according 
to ASTM E2393. 

B. Where deficiencies are found or joint firestopping systems are damaged or removed due to 
testing, repair or replace joint firestopping systems so they comply with requirements. 

C. Proceed with enclosing joint firestopping systems with other construction only after inspection 
reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess elastomeric fill materials adjacent to joints as the Work progresses by methods 
and with cleaning materials that are approved in writing by joint firestopping system 
manufacturers and that do not damage materials in which joints occur. 

B. Provide final protection and maintain conditions during and after installation that ensure joint 
firestopping systems are without damage or deterioration at time of Substantial Completion. If 
damage or deterioration occurs despite such protection, cut out and remove damaged or 
deteriorated joint firestopping systems immediately and install new materials to produce joint 
firestopping systems complying with specified requirements. 

3.7 JOINT FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's online 
directory "Product iQ" under product Category XHBN or Category XHDG. 

B. Wall-to-Wall, Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. WW-D- 0000-0999. 

2. Assembly Rating:  1 hour. 

3. Nominal Joint Width:  As indicated. 

4. Movement Capabilities:  Class I  

C. Floor-to-Wall, Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. FW-D- 0000-0999. 

2. Assembly Rating:  1 hour. 

3. Nominal Joint Width:  As indicated. 

4. Movement Capabilities:  Class I  
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D. Head-of-Wall, Fire-Resistive Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. HW-D- 0000-0999. 

2. Assembly Rating:  1 hour. 

3. Nominal Joint Width:. 

4. Movement Capabilities:  Class I 

END OF SECTION 07 84 43 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

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. Cylindrical sealant backings. 
2. Bond-breaker tape. 
3. Primer. 
4. Cleaners for nonporous surfaces. 
5. Silicone, S, NS, 100/50, NT sealant. 

C. Samples for Initial Selection: Manufacturer's color charts showing the full range of colors 
available for each product exposed to view. 

D. Samples for Verification: For each kind and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

E. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 

F. Sample Warranties: For special warranties. 

07 92 00 
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1.5 CLOSEOUT SUBMITTALS 

A. Warranties: Executed special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer. 

B. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated 
to receive joint sealants specified in this Section. Use materials and installation methods 
specified in this Section. 

1.7 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. 

1.8 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 
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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, S, NS, 100/50, NT: Single-component, nonsag, plus 100 percent and minus 50 percent 
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, 
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; 890 NST. 
d. Tremco Incorporated; Spectrem 1. 

2. Joint-Sealant Application:  Exterior joints in vertical and horizontal surfaces. 

a. Exterior Joint Locations: 

1) Joints between metal and metal and masonry. 
2) Other joints as indicated. 

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. 
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B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin), 
Type O (open-cell material) or any 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. 

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. 
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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 C 1193 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. 

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. 
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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 C 1193 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 repair damaged or deteriorated joint sealants 
immediately so installations with repaired areas are indistinguishable from original work. 

END OF SECTION 07 92 00 
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Interior standard steel frames. 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 
ANSI/SDI A250.8. (Nominal gage equivalents are listed in parentheses.) 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 
control and security systems. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 
“Door Hardware” and “Glazing” concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, core descriptions, fire-resistance ratings, and finishes. 

1. Interior standard steel frames. 
2. Frame anchors. 

B. Shop Drawings: Include the following: 

1. Elevations of each frame type. 

08 11 13 
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2. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
3. Locations of reinforcement and preparations for hardware. 
4. Details of each different wall opening condition. 
5. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. Indicate which side of each door or 

frame has a removable stop. 

C. Product Schedule: For hollow-metal and frames, prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings. 
Coordinate with final door hardware schedule. 

1.7 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 
number to which door accesses. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal frames palletized, packaged, or crated to provide protection during transit 
and Project-site storage. Do not use nonvented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames. 

C. Store hollow-metal frames vertically under cover at Project site with head up. Place on 
minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each stacked 
door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Ceco Door; ASSA ABLOY. 
2. Curries Company; ASSA ABLOY. 
3. Pioneer Industries. 
4. Steelcraft; an Allegion brand. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Frame Assemblies: Assemblies complying with NFPA 80 that are listed and labeled 
by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection 
ratings indicated on Drawings, based on testing at positive pressure according to NFPA 252 or 
UL 10C. 

1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft 
control by a qualified testing agency acceptable to authorities having jurisdiction, based 
on testing according to UL 1784 and installed in compliance with NFPA 105. 

2.3 INTERIOR STANDARD STEEL FRAMES 

A. Construct hollow-metal frames to comply with standards indicated for materials, fabrication, 
hardware locations, hardware reinforcement, tolerances, and clearances, and as specified. 

B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At all 
interior locations . 

1. Frames: 

a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch (16-gage). 
b. Construction:  Full profile welded in factory. 

2. Exposed Finish: Prime. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 
standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames 
with no floor anchor. Provide one additional anchor for each 24 inches of frame height 
above 7 feet. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion 
shields or inserts, with manufacturer's standard pipe spacer. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension 
clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of 
underlayment. 
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D. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M 
or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, 
Class B. 

2.5 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M. 

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow-metal frames of type indicated. 

F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting 
of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion 
characteristics. 

2.6 FABRICATION 

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 
require multiple sections. Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

2. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers 
as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

3. Terminated Stops (Hospital Stops): Where indicated, on interior door frames terminate 
stops 6 inches above finish floor with a 45-degree angle cut, and close open end of stop 
with steel sheet closure. Cover opening in extension of frame with welded-steel filler 
plate, with welds ground smooth and flush with frame. 
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B. Hardware Preparation: Factory prepare hollow-metal frames to receive templated mortised 
hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping 
according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce frames to receive nontemplated, mortised, and surface-mounted door hardware. 
2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 

hardware. 

2.7 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Remove shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and 
dressing, as required to make restored area smooth, flush, and invisible on exposed faces. Touch 
up factory-applied finishes where spreaders are removed. 

B. Drill and tap frames to receive nontemplated, mortised, and surface-mounted door hardware. 

3.3 INSTALLATION 

A. Install hollow-metal frames plumb, rigid, properly aligned, and securely fastened in place. 
Comply with approved Shop Drawings and with manufacturer's written instructions. 

B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces without 
damage to completed Work. 
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a. Where frames are fabricated in sections, field splice at approved locations by 
welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 
and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 

2. Fire-Rated Openings: Install frames according to NFPA 80. 

3. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

4. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 

5. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

3.4 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 
to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, 
Section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 
installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80. 

3.5 RESTORATION 

A. Remove and replace defective work, including hollow-metal work that is warped, bowed, or 
otherwise unacceptable. 
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B. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

C. Metallic-Coated Surface Touchup: Clean abraded areas and restore with galvanizing touch-up 
paint according to manufacturer's written instructions. 

END OF SECTION 08 11 13 
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SECTION 08 14 16 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Five-ply flush wood veneer-faced doors for transparent finish. 
2. Factory finishing flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 
“Door Hardware” and “Glazing” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 
2. Door edge construction. 
3. Door face type and characteristics. 
4. Door trim for openings. 
5. Factory-finishing specifications. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating product contains no urea formaldehyde. 
2. Product Data: For composite wood products, indicating product contains no urea 

formaldehyde. 

C. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 
construction details not covered in Product Data; and the following: 

1. Door schedule indicating door location, type, size, fire protection rating, and swing. 
2. Door elevations, dimension and locations of hardware, light and louver cutouts, and 

glazing thicknesses. 
3. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 
4. Dimensions and locations of blocking for hardware attachment. 

08 14 16 
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5. Dimensions and locations of mortises and holes for hardware. 
6. Clearances and undercuts. 
7. Requirements for veneer matching. 
8. Doors to be factory finished and application requirements. 

D. Samples: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for 
each material and finish. For each wood species and transparent finish, provide set of 
three Samples showing typical range of color and grain to be expected in finished Work. 

E. Sample Warranty: For special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Special warranties. 
B. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 
B. Package doors individually in plastic bags or cardboard cartons. 
C. Mark each door on bottom rail with opening number used on Shop Drawings. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, and temperature and relative humidity are 
maintained at levels designed for building occupants for the remainder of construction period. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace doors that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of veneer. 
b. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 
c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

span. 
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2. Warranty shall also include installation and finishing that may be required due to 
correction or replacement of defective doors. 

3. Warranty Period for Solid-Core Interior Doors: Life of installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Wood Door Assemblies: Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratingsindicated on Drawings, based on testing at positive pressure in accordance 
with UL 10C or NFPA 252. 

B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control by 
a qualified testing agency acceptable to authorities having jurisdiction, based on testing in 
accordance with UL 1784 and installed in compliance with NFPA 105. 

2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with ANSI/WDMA I.S. 1A. 

1. The Contract Documents contain requirements that may be more stringent than the 
referenced quality standard. Comply with the Contract Documents in addition to those of 
the referenced quality standard. 

B. Adhesives: Do not use adhesives that contain urea formaldehyde. 

C. Composite Wood Products: Products shall be made without urea formaldehyde. 

2.3 SOLID-CORE FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT 
FINISH 

A. Interior Doors: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to: 

a. Marshfield-Algoma by Masonite Architectural. 
b. Oshkosh Door Company. 
c. VT Industries, Inc. 

2. Performance Grade: ANSI/WDMA I.S. 1A Extra Heavy Duty. 

3. ANSI/WDMA I.S. 1A Grade:  Custom. 



FLUSH WOOD DOORS  Tetra Tech 

08 14 16 / Page 4 Project No. 234903-23001 Architects & Engineers 

4. Faces: Single-ply, wood veneer not less than 1/50 inch thick. 

a. Species:  Match Existing Door Species. 
b. Cut:  Plain sliced (flat sliced). 
c. Match between Veneer Leaves: Book match. 
d. Assembly of Veneer Leaves on Door Faces:  Running match. 
e. Pair and Set Match: Provide for doors hung in same opening or separated only by 

mullions. 

5. Exposed Vertical and Top Edges:  Same species as faces - Architectural Woodwork 
Standards edge Type A. 

a. Fire-Rated Single Doors: Provide edge construction with intumescent seals 
concealed by outer stile. Comply with specified requirements for exposed vertical 
edges. 

b. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with 
improved screw-holding capability and split resistance. Comply with specified 
requirements for exposed edges. 

1) Screw-Holding Capability: 550 lbf in accordance with WDMA T.M. 10. 

6. Core for Non-Fire-Rated Doors: 

a. WDMA I.S. 10 structural composite lumber. 

1) Screw Withdrawal, Door Face: 550 lbf. 
2) Screw Withdrawal, Vertical Door Edge: 550 lbf. 

7. Core for Fire-Rated Doors: As required to achieve fire-protection rating indicated on 
Drawings. 

a. Blocking for Mineral-Core Doors: Provide composite blocking with improved 
screw-holding capability approved for use in doors of fire-protection ratings 
indicated on Drawings as needed to eliminate through-bolting hardware. 

8. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to 
core), with entire unit abrasive planed before veneering. 

2.4 LIGHT FRAMES AND LOUVERS 

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard wood beads 
unless otherwise indicated. 

1. Wood Species: Same species as door faces. 
2. Profile:  Flush rectangular beads. 
3. At wood-core doors with 20-minute fire-protection ratings, provide wood beads and 

metal glazing clips approved for such use. 
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2.5 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. 

1. Comply with clearance requirements of referenced quality standard for fitting unless 
otherwise indicated. 

2. Comply with NFPA 80 requirements for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 
2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-

156.115-W, and hardware templates. 
3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment 

before factory machining. 
4. For doors scheduled to receive electrified locksets, provide factory-installed raceway and 

wiring to accommodate specified hardware. 

C. Openings: Factory cut and trim openings through doors. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 
2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with 

applicable requirements in Division 08 Section "Glazing." 

2.6 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Complete fabrication, including fitting doors for openings and machining for hardware 
that is not surface applied, before finishing. 

2. Finish faces, all four edges, edges of cutouts, and mortises. 
3. Stains and fillers may be omitted on bottom edges, edges of cutouts, and mortises. 

B. Factory finish doors. 

C. Transparent Finish: 

1. ANSI/WDMA I.S. 1A Grade:  Custom. 
2. Finish: ANSI/WDMA I.S. 1A TR-8 UV Cured Acrylated Polyester/Urethane 
3. Staining:  As selected by Architect from manufacturer's full range. 
4. Sheen: Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 



FLUSH WOOD DOORS  Tetra Tech 

08 14 16 / Page 6 Project No. 234903-23001 Architects & Engineers 

1. Verify that installed frames comply with indicated requirements for type, size, location, 
and swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Hardware: For installation, see Division 08 Section "Door Hardware." 

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 
and as indicated. 

1. Install fire-rated doors in accordance with NFPA 80. 
2. Install smoke- and draft-control doors in accordance with NFPA 105. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 
to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, 
Section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 
installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80. 

3.4 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 
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B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 
Doors may be corrected or refinished if Work complies with requirements and shows no 
evidence of correction or refinishing. 

END OF SECTION 08 14 16 
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes access doors and frames for walls. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details material descriptions, 
dimensions of individual components and profiles, and finishes. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below; otherwise submit full Product Data for the following: 

1. Flush access doors with concealed flanges in gypsum board. 

C. Product Schedule: For access doors and frames. 

PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Concealed Flanges in Gypsum Board: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. Karp Associates, Inc.; Model KDW Flush Drywall Access Door. 
b. Milcor Company; Series DW – Standard Flush Access Door. 
c. Nystrom, Inc.; NW Architectural Access Door. 

08 31 13 
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2. Description: Face of door flush with frame; with concealed flange for gypsum board 
installation and concealed hinge. Provide edge trim for gypsum panels securely attached 
to perimeter of frames. 

3. Locations:  Walls, where indicated on Drawings and, if not indicated, as follows: 

a. In painted gypsum board exposed to view. 

4. Door Size:  18” x 18”, unless otherwise indicated. 

5. Uncoated Steel Sheet for Door:  Not less than nominal 0.060 inch (16 gage), factory 
primed. 

6. Frame Material: Same material and finish as door; nominal 0.060 inch (16 gage). 

7. Latch and Lock: Cam latch, screwdriver operated with interior release. 

2.2 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 
B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled steel 

sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), exposed. 
C. Frame Anchors: Same material as door face. 
D. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 

ASTM A153/A153M or ASTM F2329. 

2.3 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish 
mounting holes, attachment devices and fasteners of type required to secure access doors to 
types of supports indicated. 

D. Latch and Lock Hardware: 

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed. 
2. Keys: Furnish two keys per lock and key all locks alike. 

2.4 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 
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B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish. 

1. Factory Primed: Apply manufacturer's standard, baked-enamel or powder-coat primer 
immediately after surface preparation and pretreatment. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 
to Architect. 

B. Correct or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

C. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 
installations comply with specified requirements. 

D. Prepare and submit separate inspection report for each fire-rated access door indicating 
compliance with each item listed in NFPA 80. 

3.4 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 08 31 13 
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SECTION 08 33 13 - COILING COUNTER DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-rated counter door assemblies. 

B. Products Installed but not Furnished under This Section: 

1. Steel support framing. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type and size of coiling counter door and accessory. 

1. Include construction details, material descriptions, dimensions of individual components, 
profiles for slats, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
accessories. 

3. Include description of automatic closing device and testing and resetting instructions. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Fire-rated counter door assemblies. 

C. Shop Drawings: For each installation and for special components not dimensioned or detailed in 
manufacturer's product data. 

1. Include plans, elevations, sections, mounting details, and attachments to other work. 
2. Include details of equipment assemblies, and indicate dimensions, required clearances, 

method of field assembly, components, and location and size of each field connection. 

08 33 13 
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3. Include points of attachment and their corresponding static and dynamic loads imposed 
on structure. 

4. Show locations of controls, locking devices, detectors, and other accessories. 
5. Include diagrams for power, signal, and control wiring. 

D. Samples: Manufacturer's finish charts showing full range of colors and textures available for 
units with factory-applied finishes. 

E. Sample Warranty: For special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For coiling counter doors to include in maintenance manuals. 
B. Warranty: Executed special warranty. 
C. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer for installation of units required for this Project. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of doors that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Failure of components or operators before reaching required number of operation 

cycles. 
c. Faulty operation of hardware. 
d. Deterioration of metals, metal finishes, and other materials. 

2. Warranty Period:  2 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain coiling counter doors from single source from single manufacturer. 

1. Obtain operators and controls from coiling counter door manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Complying with NFPA 80; listed and labeled by a qualified 
testing agency, for fire-protection ratings indicated, based on testing at as close to neutral 
pressure as possible according to NFPA 252 or UL 10B. 

1. Smoke Control:  In corridors and smoke barriers, provide doors that are listed and labeled 
with the letter "S" on the fire-rating label by a qualified testing agency for smoke- and 
draft-control based on testing according to UL 1784; with maximum air-leakage rate of 
3.0 cfm/sq. ft. of door opening at 0.10 inch wg for both ambient and elevated temperature 
tests. 

B. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 
Standards for Accessible Design," ICC A117.1, and building Code in effect for Project. 

2.3 FIRE-RATED COUNTER DOOR ASSEMBLY 

A. Fire-Rated Counter Door: Overhead fire-rated coiling door formed with curtain of interlocking 
metal slats. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to:  

a. Clopay Building Products Co.; Model CERC11 Smoke Resistant Rolling Counter 
Fire Doors. 

b. CornellCookson, LLC; Model ERC11 SmokeShield Rolling Counter Fire Shutters. 
c. Wayne Dalton; FireStar Model 540 Fire-Rated Counter Shutters. 

B. Operation Cycles: Door components and operators capable of operating for not less than 20,000 
operating cycles. One operation cycle is complete when a door is opened from the closed 
position to the fully open position and returned to the closed position. 

C. Fire Rating:  3/4 hour with smoke control. 

D. Door Curtain Material:  Galvanized steel. 

E. Door Curtain Slats:  Flat profile slats of 1-1/2- to 2-inch center-to-center height. 

1. Thickness: Not less than nominal sheet thickness (coated) 0.034 inch (22 gage) 
galvanized steel; and as required to meet performance requirements. 

F. Curtain Jamb Guides:  Galvanized steel with exposed finish matching curtain slats. 

G. Hood:  Galvanized steel. 

1. Thickness: Not less than nominal sheet thickness (coated) 0.028 inch (24 gage) 
galvanized steel. 

2. Mounting:  Face of wall. 
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H. Sill Configuration:  Fire-rated, solid surface. 

1. Solid surface on fire retardant plywood sized to allow door engagement at wall opening. 

I. Locking Devices: Equip door with locking device assembly. 

1. Locking Device Assembly:  Cremone-type, both jamb sides locking bars, operable from 
inside and outside with cylinders. 

J. Electric Door Operator: 

1. Usage Classification:  Light duty, up to 10 cycles per day. 

2. Operator Location:  Concealed tubular. 

3. Motor Exposure:  Interior. 

4. Motor Electrical Characteristics: 

a. Horsepower:  1/2 hp. 
b. Voltage:  115-V ac, single phase, 60 Hz. 

5. Emergency Manual Operation:  Crank type. 

6. Obstruction-Detection Device: Automatic electric sensor edge on bottom bar; self-
monitoring type. 

7. Control Station(s):  Where indicated on Drawings. 

8. Other Equipment: Audible and visual signals. 

K. Curtain Accessories: Equip door with smoke seals and automatic closing device. 

L. Door Finish: 

1. Powder-Coated Finish:  Color as selected by Architect from manufacturer's full range. 

2.4 MATERIALS, GENERAL 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

2.5 DOOR CURTAIN MATERIALS AND FABRICATION 

A. Door Curtains: Fabricate coiling counter door curtain of interlocking metal slats in a continuous 
length for width of door without splices. Unless otherwise indicated, provide slats of thickness 
and mechanical properties recommended by door manufacturer for performance, size, and type 
of door indicated, and as follows: 
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1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural-steel sheet; 
complying with ASTM A653/A653M, with G90 zinc coating; nominal sheet thickness 
(coated) as indicated; and as required to meet performance requirements. 

B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material 
and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain 
curtain, to allow curtain to operate smoothly, and to withstand loading. Slot bolt holes for guide 
adjustment. Provide removable stops on guides to prevent overtravel of curtain. 

2.6 HOODS 

A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at 
opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and 
bottom edges for stiffness. Form closed ends for surface-mounted hoods and fascia for any 
portion of between-jamb mounting that projects beyond wall face. Equip hood with 
intermediate support brackets as required to prevent sagging. 

1. Galvanized Steel: Hot-dip galvanized-steel sheet with G90 zinc coating, complying with 
ASTM A653/A653M. 

2. Include automatic drop baffle on fire-rated doors to guard against passage of smoke or 
flame. 

2.7 LOCKING DEVICES 

A. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, operating 
handle, cam plate, and adjustable locking bars to engage through slots in tracks. 

1. Lock Cylinders: As specified in Division 08 Section "Door Hardware" and keyed to 
building keying system. 

2. Keys:  Three for each cylinder. 

B. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage 
power supply when door is locked. 

2.8 CURTAIN ACCESSORIES 

A. Smoke Seals: Equip each fire-rated door with replaceable smoke-seal perimeter gaskets or 
brushes for smoke and draft control as required for door listing and labeling by a qualified 
testing agency. 

B. Automatic-Closing Device: Equip each fire-rated door with an automatic-closing device or 
holder-release mechanism and governor unit complying with NFPA 80 and an easily tested and 
reset release mechanism. Release mechanism for motor-operated doors allows testing without 
mechanical release of the door. Automatic-closing device is to be designed for activation by the 
following: 

1. Building fire-detection, smoke-detection, and -alarm systems. 
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2.9 COUNTER DOOR ACCESSORIES 

A. Solid surface on fire retardant plywood sized to allow door engagement at wall opening. 

2.10 COUNTERBALANCE MECHANISM 

A. General: Counterbalance doors by means of manufacturer's standard mechanism with an 
adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a 
spring barrel connected to top of curtain with barrel rings. Use grease-sealed bearings or self-
lubricating graphite bearings for rotating members. 

B. Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed, 
structural-quality, seamless carbon-steel pipe, of sufficient diameter and wall thickness to 
support rolled-up curtain without distortion of slats and to limit barrel deflection to not more 
than 0.03 in./ft. of span under full load. 

C. Counterbalance Spring: One or more oil-tempered, heat-treated steel helical torsion springs. 
Size springs to counterbalance weight of curtain, with uniform adjustment accessible from 
outside barrel. Secure ends of springs to barrel and shaft with cast-steel barrel plugs. 

1. Fire-Rated Doors: Equip with auxiliary counterbalance spring and prevent tension release 
from main counterbalance spring when automatic closing device operates. 

D. Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's standard cold-rolled steel, 
sized to hold fixed spring ends and carry torsional load. 

E. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel 
plate. 

2.11 ELECTRIC DOOR OPERATORS 

A. General: Electric door operator assembly of size and capacity recommended and provided by 
door manufacturer for door and operation-cycles requirement specified, with electric motor and 
factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, 
control stations, control devices, integral gearing for locking door, and accessories required for 
proper operation. 

1. Comply with NFPA 70. 
2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with 

NFPA 70 Class 2 control circuit, maximum 24-V ac or dc. 

B. Usage Classification: Electric operator and components capable of operating for not less than 
number of cycles per hour indicated for each door. 

C. Door Operator Location(s): Operator location indicated for each door. 

1. Concealed Tubular: Operator is mounted within hood. 
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D. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure indicated 
for each door assembly. 

1. Electrical Characteristics: Minimum as indicated for each door assembly. If not indicated, 
large enough to start, accelerate, and operate door in either direction from any position, at 
a speed not less than 8 in./sec. and not more than 12 in./sec., without exceeding 
nameplate ratings or service factor. 

2. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring: 
Manufacturer's standard unless otherwise indicated. 

3. Coordinate wiring requirements and electrical characteristics of motors and other 
electrical devices with building electrical system and each location where installed. 

E. Limit Switches: Equip each motorized door with adjustable switches interlocked with motor 
controls and set to automatically stop door at fully opened and fully closed positions. 

F. Obstruction-Detection Devices: External entrapment protection consisting of indicated 
automatic safety sensor capable of protecting full width of door opening. For fire-rated doors, 
activation delays closing. 

1. Electric Sensor Edge: Automatic safety sensor edge, located within astragal mounted to 
bottom bar. Contact with sensor activates device. Connect to control circuit using 
manufacturer's standard take-up reel or self-coiling cable. 

a. Self-Monitoring Type: Four-wire-configured device designed to interface with 
door operator control circuit to detect damage to or disconnection of sensor edge. 

G. Control Station: Three-button control station in fixed location with momentary-contact push-
button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button 
control labeled "Close." 

1. Type: Full-guarded, surface-mounted, heavy-duty type, with general-purpose 
NEMA ICS 6, Type 1 enclosure. 

H. Emergency Manual Operation: Equip each electrically powered door with capability for 
emergency manual operation. Design manual mechanism so required force for door operation 
does not exceed 25 lbf. 

I. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect 
mechanism for automatically engaging manual operator and releasing brake for emergency 
manual operation while disconnecting motor without affecting timing of limit switch. Mount 
mechanism so it is accessible from floor level. Include interlock device to automatically prevent 
motor from operating when emergency operator is engaged. 

J. Motor Removal: Design operator so motor may be removed without disturbing limit-switch 
adjustment and without affecting emergency manual operation. 

K. Audible and Visual Signals: Audible alarm and visual indicator lights in compliance with the 
accessibility standard. 
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2.12 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM/NOMMA 500 for recommendations for applying and designating 
finishes. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.13 STEEL AND GALVANIZED-STEEL FINISHES 

A. Powder-Coat Finish: Manufacturer's standard baked-on finish consisting of prime coat and 
thermosetting topcoat. Comply with coating manufacturer's written instructions for cleaning, 
pretreatment, application, and minimum dry film thickness. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates areas and conditions, with Installer present, for compliance with 
requirements for substrate construction and other conditions affecting performance of the Work. 

B. Examine locations of electrical connections. 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Install coiling counter doors and operating equipment complete with necessary hardware, 
anchors, inserts, hangers, and equipment supports; according to manufacturer's written 
instructions and as specified. 

B. Install coiling counter doors, hoods, controls, and operators at the mounting locations indicated 
for each door. 

C. Accessibility: Install coiling counter doors, switches, and controls along accessible routes in 
compliance with the accessibility standard. 

D. Fire-Rated Doors: Install according to NFPA 80. 

E. Smoke-Control Doors: Install according to NFPA 80 and NFPA 105. 

F. Power-Operated Doors: Install according to UL 325. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and to 
furnish reports to Architect. 
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B. Perform the following tests and inspections: 

1. Test door release, closing, and alarm operations when activated by smoke detector or 
building's fire-alarm system. Test manual operation of closed door. Reset door-closing 
mechanism after successful test. 

2. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, 
section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 
installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. After electrical circuitry has been energized, operate doors to confirm proper motor 

rotation and door performance. 
3. Test and adjust controls and safety devices. Replace damaged and malfunctioning 

controls and equipment. 

3.5 ADJUSTING 

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of 
warp, twist, or distortion. 

B. Lubricate bearings and sliding parts as recommended by manufacturer. 
C. Adjust seals to provide tight fit around entire perimeter. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain coiling counter doors. 

END OF SECTION 08 33 13 
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SECTION 08 41 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Aluminum-framed storefront systems. 
2. Entrance door systems. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and discuss the finishing of aluminum storefront that is required to be 
coordinated with the finishing of other aluminum work for color and finish matching. 

2. Review, discuss, and coordinate the interrelationship of aluminum storefront with other 
exterior wall components. Include provisions for anchoring, flashing, weeping, sealing 
perimeters, and protecting finishes. 

3. Review and discuss the sequence of work required to construct a watertight and 
weathertight exterior building envelope. 

4. Inspect and discuss the condition of substrate and other preparatory work performed by 
other trades. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 
by Division 08 Sections “Door Hardware” and “Glazing” concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

1. Entrance door hardware. 
2. Accessories. 

08 41 13 
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B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Thermally broken framing. 
2. Nonthermal framing. 
3. Thermal entrance doors. 
4. Nonthermal entrance doors. 
5. Flush entrance doors. 

C. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations, 
sections, full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 
moisture occurring within the assembly to the exterior. 

2. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

3. Show provisions for coordination with door hardware, electrically operated door 
hardware, and access control and security systems. 

D. Samples: For each type of exposed finish required, in manufacturer's standard sizes. 

E. Delegated Design Submittal: For aluminum-framed entrances and storefronts including analysis 
data signed and sealed by the qualified professional engineer responsible for their preparation. 

F. Sample Warranties: For special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: For aluminum-framed entrances and storefronts, accessories, 
and components, from manufacturer. 

1. Basis for Certification: NFRC-certified energy performance values for each aluminum-
framed entrance and storefront. 

B. Performance Reports: For fiberglass reinforced polyester (FRP) face sheet doors, showing 
compliance with fire-performance and door construction requirements. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance 
manuals. 

B. Warranties: Executed special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 



Tetra Tech ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 
Architects & Engineers Project No. 234903-23001 08 41 13 / Page 3 

B. Product Options: Information on Drawings and in Specifications establishes requirements for 
aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated 
by dimensions, arrangements, alignment, and profiles of components and assemblies as they 
relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval. If changes are proposed, submit comprehensive explanatory data to 
Architect for review. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer agrees to correct or replace components of aluminum-framed 
entrances and storefronts that do not comply with requirements or that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Deterioration of metals and other materials beyond normal weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer agrees to 
restore finishes or replace aluminum that shows evidence of deterioration of anodized finishes 
within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 
ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 
ASTM D 4214. 

c. Cracking, peeling, or chipping. 

2. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitation: Obtain all components of aluminum-framed entrance and storefront system, 
including framing and accessories, and entrance doors when available, from single 
manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 
Section "Quality Requirements," to design aluminum-framed entrances and storefronts. 

B. General Performance: Comply with performance requirements specified, as determined by 
testing of aluminum-framed entrances and storefronts representing those indicated for this 
Project without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. 

1. Aluminum-framed entrances and storefronts shall withstand movements of supporting 
structure, including, but not limited to, twist, column shortening, long-term creep, and 
deflection from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

C. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 
2. Other Design Loads: As indicated on Drawings. 

D. Deflection of Framing Members Supporting Glass: At design wind load, as follows: 

1. Deflection Normal to Wall Plane: Limited to 1/175 of clear span for spans of up to 13 
feet 6 inches and to 1/240 of clear span plus 1/4 inch for spans greater than 13 feet 6 
inches. 

2. Deflection Parallel to Glazing Plane: Limited to amount not exceeding that which reduces 
glazing bite to less than 75 percent of design dimension and that which reduces edge 
clearance between framing members and glazing or other fixed components to less than 
1/8 inch. 

a. Operable Units: Provide a minimum 1/16-inch clearance between framing 
members and operable units. 

E. Structural: Test in accordance with ASTM E330/E330M as follows: 

1. When tested at positive and negative wind-load design pressures, storefront assemblies, 
including entrance doors, do not evidence deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, 
storefront assemblies, including entrance doors and anchorage, do not evidence material 
failures, structural distress, or permanent deformation of main framing members 
exceeding 0.2 percent of span. 
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3. Test Durations: As required by design wind velocity, but not less than 10 seconds. 

F. Water Penetration under Static Pressure: Test in accordance with ASTM E331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas, including 
entrance doors, when tested in accordance with a minimum static-air-pressure differential 
of 20 percent of positive wind-load design pressure, but not less than 10 lbf/sq. ft.. 

G. Energy Performance: Certified and labeled by manufacturer for energy performance as follows: 

1. Thermal Transmittance (U-factor): 

a. Thermally Broken Fixed Glazing and Framing Areas: U-factor for the system of 
not more than 0.38 Btu/sq. ft. x h x deg F as determined in accordance with 
NFRC 100. 

b. Thermal Entrance Doors: U-factor of not more than 0.77 Btu/sq. ft. x h x deg F as 
determined in accordance with NFRC 100. 

c. Flush Entrance Doors: U-factor of not more than 0.61 Btu/sq. ft. x h x deg F as 
determined according to NFRC 100. 

2. Solar Heat-Gain Coefficient (SHGC): 

a. Thermally Broken Fixed Glazing and Framing Areas: SHGC for the system of not 
more than 0.36 as determined in accordance with NFRC 200. 

b. Thermal Entrance Doors: SHGC of not more than 0.36 as determined in 
accordance with NFRC 200. 

3. Air Leakage: 

a. Thermally Broken Fixed Glazing and Framing Areas: Air leakage for the system of 
not more than 0.06 cfm/sq. ft. at a static-air-pressure differential of 6.24 lbf/sq. ft. 
when tested in accordance with ASTM E283 or NFRC 400. 

b. Thermal and Flush Entrance Doors: Air leakage of not more than 1.0 cfm/sq. ft. at 
a static-air-pressure differential of 1.57 lbf/sq. ft. 

4. Condensation Resistance Factor (CRF): 

a. Thermally Broken Fixed Glazing and Framing Areas: CRF for the system of not 
less than 62 at 4-1/2” deep framing and 69 at 6” deep framing as determined in 
accordance with AAMA 1503. 

b. Thermal Entrance Doors: CRF of not less than 46 as determined in accordance 
with AAMA 1503. 

H. Thermal Movements: Allow for thermal movements resulting from ambient and surface 
temperature changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 
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2.3 STOREFRONT SYSTEMS, GENERAL 

A. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

1. Exterior Framing Construction: Thermally broken. 
2. Interior Framing Construction:  Nonthermal. 
3. Glazing System: Retained mechanically with gaskets on four sides. 
4. Glazing Plane:  Center. 
5. Finish:  Clear anodic finish and color anodic finish. 
6. Fabrication Method: Field-fabricated stick system. 
7. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 
8. Steel Reinforcement: As required by manufacturer. 

B. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not 
integral, where framing abuts adjacent construction. 

C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

D. Insulated Spandrel Panels: Comply with Division 08 Section "Glazing." 

2.4 STOREFRONT SYSTEM TYPES 

A. Types: Provide the following types in locations indicated on Drawings: 

1. Thermally broken framing. 
2. Nonthermal framing. 

2.5 THERMALLY BROKEN FRAMING 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; System 403X and 406X Dual-Thermal Flush-Glazed Storefront. 
2. Kawneer; Trifab 451UT and 601UT Framing System. 
3. YKK AP America Inc.; YES 45 and 60 XT Storefront System. 

B. Framing Size: 2-inch by 4-1/2 and 6- to 6-1/2-inch (refer to plans for locations) 

2.6 NONTHERMAL FRAMING 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; System 402 Flush-Glazed Storefront. 
2. Kawneer; Trifab VersaGlaze 450 (2-inch Sightline) Framing System. 
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3. Special-Lite, Inc.; SL- 245 FG Flush Glazed Tube Framing. 
4. YKK AP America Inc.; YES 45 FI Storefront System. 

B. Framing Size:  2-inch by 4-1/2-inch. 

C. Glazing Coordination:  Coordinate glazing type thicknesses in division 08 80 00 Glazing spec 
with interior framing allowable glazing thickness. 

2.7 ENTRANCE DOOR SYSTEMS, GENERAL 

A. Entrance Doors: Manufacturer's standard glazed and flush entrance doors for manual-swing or 
automatic operation. 

B. Door Construction: 

1. Thermal Entrance Door Construction: Glazed entrance doors with extruded-aluminum 
tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that 
are deeply penetrated and fillet welded or that incorporate concealed tie rods. 

a. Thermal Construction:  High-performance plastic connectors separate aluminum 
members exposed to the exterior from members exposed to the interior. 

2. Nonthermal Entrance Door Construction: Glazed entrance doors with extruded-aluminum 
tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that 
are deeply penetrated and fillet welded or that incorporate concealed tie rods. 

3. Flush Entrance Door Construction:  Fiberglass reinforced polyester (FRP) face sheet with 
poured-in-place or frothed-in-place urethane insulation and interlocked into extruded-
aluminum rail and stile members to conceal edges of face sheets. 

a. Fiberglass Reinforced Polyester (FRP) Face Sheet:  0.120-inch-thick sandstone-
textured FRP. 

1) FRP door construction must comply with IBC 2603.4.1.7 or have special 
approval per IBC 2603.9. 

2) Surface-Burning Characteristics: For FRP face sheets facing the interior, 
surface-burning characteristics as follows when tested by a qualified testing 
agency according to ASTM E 84. Identify products with appropriate 
markings of applicable testing agency. 

a) Flame-Spread Index: 25 or less. 
b) Smoke-Developed Index: 450 or less. 

4. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and preformed 
gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

5. Finish: Match adjacent storefront framing finish. 
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2.8 ENTRANCE DOOR TYPES 

A. Types: Provide the following entrance door types in locations indicated on Drawings: 

1. Thermal entrance doors. 
2. Nonthermal entrance doors. 
3. Flush entrance doors. 

2.9 THERMAL ENTRANCE DOORS 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; Series D502 Wide Stile ThermaStile Entrances. 
2. Kawneer; 500T Insulpour Thermal Entrances. 
3. YKK AP America Inc.; MegaTherm 50XT Wide Stile Entrances. 

B. Depth: 2- to 2-3/8-inch. 

C. Door Design:  Wide stile, 5-inch nominal width. 

D. Bottom Rail: Height to comply with accessibility requirements. 

2.10 NONTHERMAL ENTRANCE DOORS 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; Series D500 Wide Stile Entrance Door. 
2. Kawneer; 500 Wide Stile Standard Entrance. 
3. YKK AP America Inc.; Series 50D Wide Stile Swing Doors. 

B. Depth: 1-3/4-inch. 

C. Door Design:  Wide stile, 5-inch nominal width.  

D. Bottom Rail: Height to comply with accessibility requirements. 

2.11 FLUSH ENTRANCE DOORS 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. Fiberglass Reinforced Polyester (FRP) Face Sheet Doors: 

a. FRP Architectural Doors Inc.; FD25 Heavy Duty FRP Faced Door. 
b. Special-Lite, Inc.; SL-20 Sandstone Texture FRP/Aluminum Hybrid Door. 
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B. Depth: 1-3/4-inch. 

C. Color:  As selected by Architect from manufacturer's full range. 

2.12 ENTRANCE DOOR HARDWARE 

A. Entrance Door Hardware: Hardware not specified in this Section is specified in Division 08 
Section "Door Hardware." 

B. General: Provide entrance door hardware and entrance door hardware sets indicated in door and 
frame schedule for each entrance door, to comply with requirements in this Section. 

1. Opening-Force Requirements: 

a. Egress Doors: Not more than 15 lbf to release the latch and not more than 30 lbf to 
set the door in motion and not more than 15 lbf to open the door to its minimum 
required width. 

b. Accessible Interior Doors: Not more than 5 lbf to fully open door. 

C. Recessed Pulls: Manufacturer’s standard accessibility-compliant recessed pulls for flush doors. 

D. Removable Mullions: BHMA A156.3 extruded aluminum. 

1. When used with panic exit devices, provide keyed removable mullions listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic 
protection, based on testing in accordance with UL 305. Use only mullions that have been 
tested with exit devices to be used. 

E. Weather Stripping: Manufacturer's standard replaceable components. 

1. Compression Type: Made of ASTM D2000 molded neoprene or ASTM D2287 molded 
PVC. 

2. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with 
nylon-fabric or aluminum-strip backing. 

F. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners 
on mounting strip or integrated into door bottom rail. 

G. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch. 

2.13 GLAZING 

A. Glazing: Comply with Division 08 Section "Glazing." 
B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 

resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 
C. Glazing Sealants: As recommended by manufacturer. 
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2.14 MATERIALS 

A. Sheet and Plate: ASTM B209. 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221. 

C. Structural Profiles: ASTM B308/B308M. 

D. Steel Reinforcement: 

1. Structural Shapes, Plates, and Bars: ASTM A36/A36M. 
2. Cold-Rolled Sheet and Strip: ASTM A1008/A1008M. 
3. Hot-Rolled Sheet and Strip: ASTM A1011/A1011M. 

E. Steel Reinforcement Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer 
complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 
pretreatment. Select surface preparation methods in accordance with recommendations in 
SSPC-SP COM, and prepare surfaces in accordance with applicable SSPC standard. 

2.15 ACCESSORIES 

A. Automatic Door Operators: Comply with Division 08 Section "Automatic Door Operators." 

B. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

C. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate 
fabrication and installation tolerances in material and finish compatible with adjoining materials 
and recommended by manufacturer. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A123/A123M or ASTM A153/A153M requirements. 

D. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

E. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-
mil thickness per coat. 

2.16 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 
of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 
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C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
5. Provisions for field replacement of glazing from interior. 
6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops. 

E. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 

1. At interior and exterior doors, provide compression weather stripping at fixed stops. 
Blade-type stops are not acceptable. 

F. Entrance Doors: Reinforce doors as required for installing entrance door hardware. 

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable 
strip and mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

G. Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest 
extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 

H. After fabrication, clearly mark components to identify their locations in Project in accordance 
with Shop Drawings. 

2.17 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full range of industry colors and color densities. 

C. Refer to plans for locations of clear and color anodic finishes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions. 

B. Do not install damaged components. 

C. Fit joints to produce hairline joints free of burrs and distortion. 

D. Rigidly secure nonmovement joints. 

E. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 
deterioration and to prevent impeding movement of moving joints. 

F. Seal perimeter and other joints watertight unless otherwise indicated. 

G. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 
painting contact surfaces with materials recommended by manufacturer for this purpose 
or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

H. Set continuous sill members and flashing in full sealant bed, as specified in Division 07 
Section "Joint Sealants," to produce weathertight installation. 

I. Install joint filler behind sealant as recommended by sealant manufacturer. 

J. Install components plumb and true in alignment with established lines and grades. 

3.3 INSTALLATION OF OPERABLE UNITS 

A. Install operable units level and plumb, securely anchored, and without distortion. Adjust 
weather-stripping contact and hardware movement to produce proper operation. 

3.4 INSTALLATION OF GLAZING 

A. Install glazing as specified in Division 08 Section "Glazing." 
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3.5 INSTALLATION OF ALUMINUM-FRAMED ENTRANCE DOORS 

A. Install entrance doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware 
in accordance with entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 

3.6 ERECTION TOLERANCES 

A. Install aluminum-framed entrances and storefronts to comply with the following maximum 
tolerances: 

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet. 

2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet. 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 
1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 
wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 
more, limit offset from true alignment to 1/4 inch. 

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length. 

3.7 FIELD QUALITY CONTROL 

A. Special Inspections: Special Inspections are required for the work of this Section. Refer to 
Division 01 Section “Quality Requirements” and its attachments. 

3.8 MAINTENANCE SERVICE 

A. Entrance Door Hardware Maintenance: 

1. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of entrance door hardware. 

END OF SECTION 08 41 13 
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SECTION 08 46 00 – FIRE-RATED GLAZED OPENING ASSEMBLIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-protection-rated glazed opening assemblies. 

1.3 DEFINITIONS 

A. Fire-Protection Rating: The period of time that an opening protective will maintain the ability to 
confine a fire as determined by tests specified in Section 716 of the building Code in effect for 
the Project. 

B. Fire-Rated Glazed Opening Assemblies: Glazed opening assemblies configured as either 
possessing a fire-protection rating or a fire-resistance rating. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress. 

2. Review and discuss the finishing of fire-rated glazed opening assemblies that is required 
to be coordinated with the finishing of other similar work for color and finish matching. 

3. Review, discuss, and coordinate the interrelationship of fire-rated glazed opening 
assemblies with other exterior wall components. Include provisions for anchoring, 
flashing, weeping, sealing perimeters, and protecting finishes. 

4. Review and discuss the sequence of work required to construct a watertight and 
weathertight exterior building envelope. 

5. Inspect and discuss the condition of substrate and other preparatory work performed by 
other trades. 

08 46 00 
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1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals (except field quality-control 
reports) required by this Section. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

1. Door hardware. 
2. Accessories. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Fire-protection-rated glazed opening assemblies, 45-minute, interior. 

C. Shop Drawings: For fire-rated glazed opening assemblies. Include plans, elevations, sections, 
full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 
moisture occurring within the assembly to the exterior. 

2. Verify actual locations and dimensions of structural supports for curtain walls by field 
measurements before fabrication and indicate measurements on Shop Drawings. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

4. Show provisions for coordination with door hardware, electrically operated door 
hardware, and access control and security systems. 

D. Samples: For each type of exposed finish required, in manufacturer’s standard sizes. 

E. Product Schedule: For fire-rated glazed opening assemblies. Use same designations as indicated 
on Drawings. 

F. Delegated-Design Submittal: For fire-rated glazed opening assemblies indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

G. Sample Warranty: For special warranty. 

1.7 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For fire-rated glazed opening assemblies to include in maintenance manuals. 
B. Executed Warranty: For special warranty. 
C. Record Documents: List of door numbers and applicable room name and number to which door 

accesses. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Product Options: Information on Drawings and in Specifications establishes requirements for 
aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated 
by dimensions, arrangements, alignment, and profiles of components and assemblies as they 
relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval. If changes are proposed, submit comprehensive explanatory data to 
Architect for review. 

1.10 COORDINATION 

A. Coordinate requirements for installation of door hardware, electrified door hardware, and access 
control and security systems. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of fire-rated glazed 
opening assemblies that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain fire-rated glazed opening assemblies, including doors, frames, and 
other items essential for fire-rating from single source from single manufacturer. Obtain glazing 
from single manufacturer acceptable to the door assembly manufacturer, for each fire-rated 
glazed opening assembly. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 
Section "Quality Requirements," to design fire-rated glazed opening assemblies. 

B. General Performance: Comply with performance requirements specified, as determined by 
testing of fire-rated glazed opening assemblies representing those indicated for this Project 
without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. 

1. Fire-rated glazed opening assemblies shall withstand movements of supporting structure 
including, but not limited to, story drift, twist, column shortening, long-term creep, and 
deflection from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

C. Fire-Protection-Rated Window Assemblies: Complying with NFPA 80 and listed and labeled by 
a qualified testing agency acceptable to authorities having jurisdiction, for fire-protection 
ratings indicated, based on testing according to NFPA 257 or UL 9. 

2.3 FIRE-PROTECTION-RATED GLAZED OPENING ASSEMBLIES 

A. Fire-Protection-Rated Glazed Opening Assemblies:  45-minute, interior, fire-protection-rated 
glazed opening assemblies. Provide the following: 

1. Aluminum Units: 

a. Basis-of-Design Product: Subject to compliance with requirements, provide the 
following, or comparable product: 
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1) Aluflam North America; Fire-Rated Aluminum Fixed Windows FW-EI45. 

a) Glazing for Exterior Units: Insulating glass type FCE/FPI, where the 
indoor lite is Vetrotech Saint-Gobain; Contraflam 45 (Glass Type 
FPI) as specified in Division 08 Section “Glazing.” 

b) Glazing for Interior Units: Vetrotech Saint-Gobain; Contraflam 45 
(Glass Type FPI) as specified in Division 08 Section “Glazing.” 

c) Finish:  Clear anodic and Color anodic finish. 

2.4 ACCESSORIES 

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate 
fabrication and installation tolerances in material and finish compatible with adjoining materials 
and recommended by manufacturer. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

C. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

D. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-
mil thickness per coat. 

2.5 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 
of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
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5. Provisions for field replacement of glazing from interior. 
6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. After fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings 

2.6 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual" for recommendations for applying and 
designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.7 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full range of industry colors and color densities. 

2.8 STEEL FINISHES 

A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 

B. High-Performance Organic Finish: Two-coat fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed 
metal surfaces to comply with coating and resin manufacturers' written instructions. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
6. Seal perimeter and other joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 
painting contact surfaces with materials recommended by manufacturer for this purpose 
or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Set continuous sill members and flashing in full sealant bed, as specified in Division 07 
Section "Joint Sealants," to produce weathertight installation. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion. Adjust 
weather-stripping contact and hardware movement to produce proper operation. 

F. Install glazing as specified in Division 08 Section "Glazing." 

3.3 ERECTION TOLERANCES 

A. Erection Tolerances: Install fire-rated glazed opening assemblies to comply with the following 
maximum tolerances: 

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet. 

2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet. 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 
1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 
wide, limit offset from true alignment to 1/8 inch. 
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c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 
more, limit offset from true alignment to 1/4 inch. 

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length. 

3.4 ADJUSTING, CLEANING, AND PROTECTION 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

END OF SECTION 08 46 00 
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SECTION 08 51 13 - ALUMINUM WINDOWS 

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 aluminum windows for exterior locations. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and discuss the finishing of aluminum windows that is required to be coordinated 
with the finishing of other aluminum work for color and finish matching. 

2. Review, discuss, and coordinate the interrelationship of aluminum windows with other 
exterior wall components. Include provisions for anchoring, flashing, weeping, sealing 
perimeters, and protecting finishes. 

3. Review and discuss the sequence of work required to construct a watertight and 
weathertight exterior building envelope. 

4. Inspect and discuss the condition of substrate and other preparatory work performed by 
other trades. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 
by Division 08 Section “Glazing” concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, glazing and fabrication methods, dimensions of individual components and 
profiles, and finishes. 

1. Hardware. 
2. Accessories. 

08 51 13 
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B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Fixed windows. 

C. Shop Drawings: For aluminum windows. 

1. Include plans, elevations, sections, hardware, accessories, insect screens, operational 
clearances, and details of installation, including anchor, flashing, and sealant installation. 

2. Include details of provisions for assembly expansion and contraction and for draining 
moisture occurring within the assembly to the exterior. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

D. Samples: For each type of exposed finish required, in manufacturer's standard sizes. 

E. Product Schedule: For aluminum windows. Use same designations indicated on Drawings. 

F. Sample Warranties: For special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: For aluminum windows, from manufacturer. 

1. Basis for Certification: Energy performance values for each aluminum window meeting 
specified NFRC requirements. 

B. Product Certificates: For rescue windows, certifying clear opening complies with specified 
minimum clear opening requirements. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum windows to include in maintenance manuals. 
B. Warranties: Executed special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An installer acceptable to aluminum window manufacturer for 
installation of units required for this Project. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace aluminum windows that do not 
comply with requirements or that fail in materials or workmanship within specified warranty 
period. 
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1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, condensation, and 

air infiltration. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of materials and finishes beyond normal weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 10 years from date of Substantial Completion. 

B. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer agrees to 
restore finishes or replace aluminum that shows evidence of deterioration of anodized finishes 
within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, peeling, or chipping. 

2. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain all components of aluminum windows, including accessories, from 
single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and 
minimum standards of performance, materials, components, accessories, and fabrication unless 
more stringent requirements are indicated. 

B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as indicated. 

C. Water Infiltration: No uncontrolled water leakage when tested in accordance with ASTM E331 
and ASTM E547 at a static air pressure difference of 12 lbf/sq. ft. 

D. Energy Performance: Certified and labeled by manufacturer for energy performance as follows: 

1. Thermal Transmittance: NFRC 100 maximum whole-window U-factor as follows: 

a. For operable windows:  0.45 Btu/sq. ft. x h x deg F. 
b. For fixed windows:  0.38 Btu/sq. ft. x h x deg F. 



ALUMINUM WINDOWS  Tetra Tech 

08 51 13 / Page 4 Project No. 234903-23001 Architects & Engineers 

2. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of 
0.36. 

3. Air Infiltration: Maximum air leakage rate of 0.3 cfm/sq. ft. when tested in accordance 
with AAMA/WDMA/CSA 101/I.S.2/A440 at 6.24 psf. 

E. Condensation-Resistance Performance: Provide aluminum windows tested for thermal 
performance according to either of the following: 

1. AAMA 1503, showing a minimum Condensation-Resistance Factor (CRF) of 61, or 
2. NFRC 500, showing a minimum Condensation Resistance (CR) of 51. 

F. Thermal Movements: Provide aluminum windows, including anchorage, that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects. Base engineering calculation 
on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change: 120 deg F ambient; 180 deg F material surfaces. 

G. Minimum Clear Opening: Where indicated as “Rescue Window”, provide windows with a 
minimum clear opening of 6 square feet, and a minimum clear dimension in either direction of 
24 inches. 

H. Accessibility Requirements: For window hardware, comply with the USDOJ's "2010 ADA 
Standards for Accessible Design," ICC A117.1, and building Code in effect for Project. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf. 

2.3 ALUMINUM WINDOWS, GENERAL 

A. Frames and Sashes: Aluminum extrusions complying with AAMA/WDMA/CSA 101/ 
I.S.2/A440. 

1. Thermally Broken Construction: Fabricate frames, sashes, and muntins with an integral, 
concealed, low-conductance thermal barrier located between exterior materials and 
window members exposed on interior side in a manner that eliminates direct metal-to-
metal contact. 

B. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless 
otherwise indicated. 

C. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and 
other components. 

1. Exposed Fasteners: Do not use exposed fasteners to greatest extent possible. For 
application of hardware, use fasteners that match finish hardware being fastened. 
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2.4 ALUMINUM WINDOW TYPES 

A. Types: Provide the following aluminum window types in locations indicated on Drawings: 

1. Fixed. 

2.5 FIXED WINDOWS 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; Series FX45 Thermal Fixed. 
2. Graham Architectural Products; GT1400 Series Fixed. 
3. Kawneer Company, Inc.; Series AA 5450 Ultra Thermal Fixed. 

B. Overall Unit Depth: 4 to 4-5/8 inches. 

C. Minimum Performance Class and Grade: AW-PG70-FW. 

2.6 GLAZING 

A. Glass: Comply with Division 08 Section "Glazing." 
B. Glazing System: Manufacturer's standard factory-glazing system that produces weathertight 

seal. 

2.7 ACCESSORIES 

A. Subsills: Thermally broken, extruded-aluminum subsills in configurations indicated on 
Drawings. 

1. Provide extruded-aluminum sill extensions in configurations indicated on Drawings. 

B. Column Covers: Extruded-aluminum profiles in sizes and configurations indicated on 
Drawings. 

C. Interior Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

D. Panning Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

E. Receptor System: Two-piece, snap-together, thermally broken, extruded-aluminum receptor 
system that anchors windows in place. 

2.8 FABRICATION 

A. Fabricate aluminum windows in sizes indicated. Include a complete system for assembling 
components and anchoring windows. 

B. Glaze aluminum windows in the factory. 
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C. Weather strip each operable sash to provide weathertight installation. 

D. Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to exterior. 

E. Provide water-shed members above side-hinged sashes and similar lines of natural water 
penetration. 

F. Mullions: Provide mullions and cover plates, matching window units, complete with anchors for 
support to structure and installation of window units. Allow for erection tolerances and provide 
for movement of window units due to thermal expansion and building deflections. Provide 
mullions and cover plates capable of withstanding design wind loads of window units. 

G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory 
to greatest extent possible. Disassemble components only as necessary for shipment and 
installation. 

2.9 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full range of industry colors and color densities. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work. 

B. Verify rough opening dimensions, levelness of sill plate, and operational clearances. 

C. Examine wall flashings, vapor retarders, water and weather barriers, and other built-in 
components to ensure weathertight window installation. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, 
and other components. For installation procedures and requirements not addressed in 
manufacturer's written instructions, comply with installation requirements in ASTM E2112. 
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B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction to produce weathertight construction. 

C. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

3.3 ADJUSTING, CLEANING, AND PROTECTION 

A. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for 
smooth operation and weathertight closure. 

B. Clean exposed surfaces immediately after installing windows. Avoid damaging protective 
coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances. 

1. Keep protective films and coverings in place until final cleaning. 

C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

D. Protect window surfaces from contact with contaminating substances resulting from 
construction operations. If contaminating substances do contact window surfaces, remove 
contaminants immediately according to manufacturer's written instructions. 

END OF SECTION 08 51 13 
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SECTION 08 56 53 – SLIDING SECURITY WINDOWS 

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. Sliding, transaction security window assemblies. 

1.3 COORDINATION 

A. Coordinate installation of anchorages for security windows. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, anchor bolts, and items 
with integral anchors, that are to be embedded in adjacent construction. Deliver such items to 
Project site in time for installation. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, weights and finishes for window units. 

1. Sliding, transaction security window assemblies. 

B. Shop Drawings: For security windows. 

1. Include plans, elevations, sections, and attachment details. 
2. Hardware for sliding window units. 
3. Glazing details. 

C. Samples: For frame members with factory-applied color finishes. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Pack security windows in wood crates for shipment.  

08 56 53 
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B. Label security window packaging with drawing designation. 
C. Store crated security windows on raised blocks to prevent moisture damage. 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements before 
fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Attack-Resistance-Rated Transaction Security Window Assembly: Provide units identical to 
those tested for compliance with requirements indicated, and as follows: 

1. Listed and labeled as Level 1 when tested according to UL 752. 

2.2 SLIDING, TRANSACTION SECURITY WINDOWS 

A. Provide sliding, transaction security windows. 

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. Quikserv Corp. 

B. Configuration: One fixed-glazed panel with inset slide up deal window centered on the bottom 
of the frame. 

C. Operation:  Manual operating slide up deal window. 

D. Framing: Fabricate perimeter framing, mullions, and glazing stops from aluminum. 

E. Deal Window Hardware:  Provide manufacturer’s standard vertical-sliding glazed panel with 
manual latch.   

F. Speak Through 

1. Provide Round Level 1 Bullet Resistant Clear Acrylic Speak Through. 

2. Basis of Design:  C.R. Laurence Co., Inc CRL Round Level 1 Clear Vision Bullet 
Resistant Acrylic Speak Through or Speak Through by security window manufacturer of 
same performance levels. 

G. Glazing and Glazing Materials: Comply with requirements in Division 08 Section " Glazing" 
and as follows: 
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1. Security Glazing (Forced-Entry-Resistance-Rated): Clear laminated-glass security 
glazing (Glass Type SCL) as specified in Division 08 Section “Glazing.” 

H. Materials: 

1. Mild Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

2. Metallic-Coated Steel Sheet: ASTM A653/A653M, CS (Commercial Steel), Type B; with 
G60 zinc (galvanized) or A60 zinc-iron-alloy (galvannealed) coating designation. 

3. Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A666 or ASTM A240/A240M, 
austenitic stainless steel, Type 304. 

4. Aluminum Extrusions: ASTM B221. Provide alloy and temper recommended by 
manufacturer for strength, corrosion resistance, and application of required finish, but not 
less than 22,000-psi ultimate tensile strength. 

5. Aluminum Sheet and Plate: ASTM B209. 

2.3 FABRICATION 

A. General: Fabricate security windows to provide a complete system for assembly of components 
and anchorage of window units. 

1. Provide units that are reglazable from the secure side without dismantling the attack side 
of framing. 

B. Framing: Miter or cope corners the full depth of framing; weld and dress smooth. 

1. Fabricate framing with manufacturer's standard, internal opaque armoring in thicknesses 
required for security windows to comply with [bullet-resistance ]performance indicated. 

C. Glazing Stops: Finish glazing stops to match security window framing. 

1. Attack-Side (Exterior) Glazing Stops: Welded or integral to framing. 
2. Secure-Side (Interior) Glazing Stops: Removable, coordinated with glazing indicated. 

D. Metal Protection: Separate dissimilar metals to protect against galvanic action by painting 
contact surfaces with primer or by applying sealant or tape recommended by manufacturer for 
this purpose. 

E. Preglazed Fabrication: Preglaze window units at factory, where required for applications 
indicated. Installation orientation of glazing to meet performance requirements. Comply with 
requirements in Division 08 Section " Glazing." 

2.4 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM/NOMMA 500 for recommendations for applying and designating 
finishes. 
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B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.5 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness 
of 1.5 mils. Comply with coating manufacturer’s written instructions for cleaning, conversion 
coating, and applying and baking finish. 

1. Color and Gloss:  As selected by Architect from manufacturer’s full range. 

2.6 ACCESSORIES 

A. Concealed Bolts: ASTM A307, Grade A unless otherwise indicated. 

B. Embedded Plate Anchors: Fabricated from mild steel shapes and plates, minimum 3/16 inch 
thick; with minimum 1/2-inch-diameter, headed studs welded to back of plate. 

C. Anchors, Clips, and Window Accessories: Stainless steel; hot-dip, zinc-coated steel or iron, 
complying with ASTM B633; provide sufficient strength to withstand design pressures 
indicated. 

D. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

E. Sealants: For sealants required within fabricated security windows, provide type recommended 
by manufacturer for joint size and movement.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of security 
windows. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations of security 
window connections before security window installation. 

C. Inspect built-in and cast-in anchor installations, before installing security windows, to verify 
that anchor installations comply with requirements.  
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1. Remove and replace anchors where inspections indicate that they do not comply with 
specified requirements. Reinspect after repairs or replacements are made. 

2. Perform additional inspections to determine compliance of replaced or additional work.  

D. For factory-installed glazing materials whose orientation (secure or attack side) is critical for 
performance, verify installation orientation. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary 
for securing security windows to in-place construction. Include threaded fasteners for inserts, 
security fasteners, and other connectors. 

B. Fasteners: Install security windows using fasteners recommended by manufacturer with head 
style appropriate for installation requirements, strength, and finish of adjacent 
materials. Provide stainless-steel fasteners. 

C. Sealants: Comply with requirements in Division 07 Section "Joint Sealants" for installing 
sealants, fillers, and gaskets. 

D. Metal Protection: Where dissimilar metals will contact each other, protect against galvanic 
action by painting contact surfaces with primer or by applying sealant or tape recommended in 
writing by manufacturer for this purpose. Where aluminum will contact concrete or masonry, 
protect against corrosion by painting contact surfaces with bituminous paint. 

3.3 ADJUSTING 

A. Adjust horizontal-sliding, transaction security windows to provide a tight fit at contact points 
for smooth operation and a secure enclosure. 

B. Remove and replace defective work, including security windows that are warped, bowed, or 
otherwise unacceptable. 

3.4 CLEANING AND PROTECTION 

A. Clean surfaces promptly after installation of security windows. Take care to avoid damaging the 
finish. Remove excess sealant, dirt, and other substances. 

1. Lubricate sliding security window hardware. 

B. Clean glass of preglazed security windows promptly after installation. Comply with 
requirements in Division 08 Section " Glazing" for cleaning and maintenance. 

C. Provide temporary protection to ensure that security windows are without damage at time of 
Substantial Completion. 
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3.5 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain operable security 
windows. 

END OF SECTION 08 56 53 
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SECTION 087100 - DOOR HARDWARE  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes commercial door hardware for the following: 

1. Swinging doors. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 

C. Related Sections: 

1. Division 06 Section “Rough Carpentry”. 
2. Division 08 Section “Hollow Metal Doors and Frames”. 
3. Division 08 Section “Flush Wood Doors”. 
4. Division 08 Section “Aluminum-Framed Entrances and Storefronts”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards as 
applicable. Any undated reference to a standard shall be interpreted as referring to the latest 
edition of that standard: 

1. ANSI/BHMA Certified Product Standards - A156 Series. 
2. UL10C - Positive Pressure Fire Tests of Door Assemblies. 
3. ANSI/UL 294 - Access Control System Units. 
4. UL 305 - Panic Hardware. 
5. ANSI/UL 437- Key Locks. 
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1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, 
fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the 
final Door Hardware Schedule with doors, frames, and related work to ensure proper size, 
thickness, hand, function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals 
that do not follow the same format and order as the Door Hardware Sets will be rejected 
and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 
b. Manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans 

and in door and frame schedule. 
e. Explanation of abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for door hardware. 
g. Door and frame sizes and materials. 
h. Warranty information for each product. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access 
control system electrified hardware. Differentiate between manufacturer-installed and 
field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 
respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 
c. Wiring instructions for each electronic component scheduled herein.  
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2. Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings. 

D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 
keying schedule detailing final instructions. Submit the keying schedule in electronic format. 
Include keying system explanation, door numbers, key set symbols, hardware set numbers and 
special instructions. Owner must approve submitted keying schedule prior to the ordering of 
permanent cylinders/cores. 

E. Informational Submittals: 

1. Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a 
qualified independent testing agency. 

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as 
required in Division 01, Closeout Procedures. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Certified Products: Where specified, products must maintain a current listing in the Builders 
Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD). 

C. Installer Qualifications: A minimum 3 years documented experience installing both standard 
and electrified door hardware similar in material, design, and extent to that indicated for this 
Project and whose work has resulted in construction with a record of successful in-service 
performance. 

D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors 
with a minimum 5 years documented experience supplying both mechanical and 
electromechanical hardware installations comparable in material, design, and extent to that 
indicated for this Project. Supplier recognized as a factory direct distributor by the 
manufacturers of the primary materials with a warehousing facility in Project's vicinity. 
Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available during 
the course of the Work to consult with Contractor, Architect, and Owner concerning both 
standard and electromechanical door hardware and keying. 

E. Source Limitations: Obtain each type and variety of door hardware specified in this section 
from a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated. 
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F. Each unit to bear third party permanent label indicating compliance with the referenced testing 
standards. 

G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final keying 
schedule document: 

1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements 
in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and adjustment of 
their respective products. Product training to be attended by installers of door hardware 
(including electromechanical hardware) for aluminum, hollow metal and wood doors. 
Training will include the use of installation manuals, hardware schedules, templates and 
physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

I. At completion of installation, provide written documentation that components were applied 
according to manufacturer's instructions and recommendations and according to approved 
schedule. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 
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1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check 
Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing hardware to comply with indicated requirements. 

B. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced 
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 
signaling and access control system hardware without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified 
in this Article shall not deprive Owner of other rights Owner may have under other provisions 
of the Contract Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of 
Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware 
Sets and each referenced section that products are to be supplied under. 

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at 
the end of Part 3. Products are identified by using door hardware designations, as follows: 

1. Named Manufacturer's Products: Product designation and manufacturer are listed for 
each door hardware type required for the purpose of establishing requirements. 
Manufacturers' names are abbreviated in the Door Hardware Schedule. 
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C. Please note that ASSA ABLOY is transitioning the Yale Commercial brand to ASSA ABLOY 
ACCENTRA. This affects only the brand name; the products and product numbers will remain 
unchanged. The brand transition is expected to be complete in or about May of 2024, and 
products shipping after that time will be branded ASSA ABLOY ACCENTRA. 

D. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01, 
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and 
their designated consultants. 

2.2 BUTT HINGES 

A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as 
specified in the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity: 

a. Two Hinges: For doors with heights up to 60 inches. 
b. Three Hinges: For doors with heights 61 to 90 inches. 
c. Four Hinges: For doors with heights 91 to 120 inches. 
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized 
for door thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 
hinges unless Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following: 

a. Non-removable Pins: With the exception of electric through wire hinges, provide 
set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents 
removal of pin while door is closed; for the all out-swinging lockable doors. 

5. Manufacturers: 

a. Hager Companies (HA) - BB Series, 5-knuckle. 
b. McKinney (MK) - TA/T4A Series, 5-knuckle. 
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2.3 CONTINUOUS HINGES 

A. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with 
minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum 
overall width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw 
locations. Factory trim hinges to suit door height and prepare for electrical cut-outs. 

1. Manufacturers:. 

a. Hager Companies (HA). 
b. Pemko (PE). 

2.4 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured 
master key systems and have on record a published security keying system policy.  

B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats 
and types: 

1. Threaded mortise cylinders with rings and cams to suit hardware application. 
2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim 

ring. 
3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks. 
4. Tubular deadlocks and other auxiliary locks. 
5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 
6. Keyway: Match Facility Standard. 

C. Small Format Interchangeable Cores: Provide small format interchangeable cores (SFIC) as 
specified, core insert, removable by use of a special key; usable with other manufacturers' 
cylinders. 

D. Keying System: Each type of lock and cylinders to be factory keyed.  

1. Supplier shall conduct a "Keying Conference" to define and document keying system 
instructions and requirements.  

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key 
control number as directed by Owner. 

3. Existing System: Field verify and key cylinders to match Owner's existing system. 

E. Key Quantity: Provide the following minimum number of keys: 

1. Change Keys per Cylinder: Three (3). 
2. Master Keys (per Master Key Level/Group): Five (5). 
3. Construction Keys (where required): Ten (10). 
4. Construction Control Keys (where required): Two (2). 
5. Permanent Control Keys (where required): Two (2). 
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F. Construction Keying: Provide temporary keyed construction cores. 

G. Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for importing 
into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 

2.5 CYLINDRICAL LOCKS AND LATCHING DEVICES 

A. Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, Operational 
Grade 1 Certified Products Directory (CPD) listed cylindrical locksets. Listed manufacturers 
shall meet all functions and features as specified herein. 

1. Manufacturers: 

a. Corbin Russwin Hardware (RU) - CLX3300 Series. 
b. Sargent Manufacturing (SA) - 10X Line. 
c. Schlage (SC) - ND Series. 

2.6 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, unless otherwise 
indicated, and as follows: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for 

rescue hardware applications.  

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 
2. Strikes for Bored Locks and Latches: BHMA A156.2. 
3. Strikes for Auxiliary Deadlocks: BHMA A156.36. 
4. Dustproof Strikes: BHMA A156.16. 
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2.7 ELECTRIC STRIKES 

A. Surface Mounted Rim Electric Strikes: Surface mounted rim exit device electric strikes 
conforming to ANSI/BHMA A156.31, Grade 1, and UL Listed for both Burglary Resistance 
and for use on fire rated door assemblies. Construction includes internally mounted solenoid 
with two heavy-duty, stainless steel locking mechanisms operating independently to provide 
tamper resistance. Strikes tested for a minimum of 500,000 operating cycles. Provide strikes 
with 12 or 24 VDC capability supplied standard as fail-secure unless otherwise specified. 
Option available for latchbolt and latchbolt strike monitoring indicating both the position of the 
latchbolt and locked condition of the strike. Strike requires no cutting to the jamb prior to 
installation. 

1. Manufacturers: 

a. Adams Rite (AD) - 7800 Series. 
b. HES (HS) - 9400/9500/9600/9700/9800 Series. 

B. Provide electric strikes with in-line power controller and surge suppressor by the same 
manufacturer as the strike with the combined products having a five year warranty. 

2.8 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 
criteria: 

1. Exit devices shall have a five-year warranty. 
2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed 

and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as 
required by manufacturer including sex nuts and bolts at openings specified in the 
Hardware Sets. 

3. Where exit devices are required on fire rated doors, provide devices complying with 
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the 
proper fasteners for installation as tested and listed by UL. Consult manufacturer’s 
catalog and template book for specific requirements. 

4. Except on fire rated doors, provide exit devices with hex key dogging device to hold the 
pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on 
devices where specified in Hardware Sets. 

5. Devices must fit flat against the door face with no gap that permits unauthorized dogging 
of the push bar. The addition of filler strips is required in any case where the door light 
extends behind the device as in a full glass configuration. 

6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's 
heavy duty escutcheon trim with threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to 
match that of the specified locksets.  

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or 
Mortise) as specified in Hardware Sets. 
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7. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used 
at interior openings, provide as less bottom rod (LBR) unless otherwise indicated. 
Provide dust proof strikes where thermal pins are required to project into the floor. 

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 
Hardware Sets, provide devices designed for maximum 2” wide stiles. 

9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 
10. Rail Sizing: Provide exit device rails factory sized for proper door width application.  
11. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified 
Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions 
specified in the Hardware Sets. Exit device latch to be stainless steel, pullman type, with 
deadlock feature. 

1. Manufacturers: 

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series. 
b. Sargent Manufacturing (SA) - 80 Series. 
c. Von Duprin (VD) - 35A/98 XP Series. 

C. Conventional Drop Bar Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 panic and 
fire exit hardware devices furnished in the functions specified in the Hardware Sets. Exit device 
crossbars to be seamless assemblies of brass, bronze, or stainless steel construction. Device to 
be ADA compliant requiring less than 5 lbs. of force to activate. Crossbars lever arms to be 
drop forged and counter balanced by springs in both the center and hinge style cases. 

1. Manufacturers: 

a. Von Duprin (VD) - 88 Series. 

D. Steel Removable Mullions: ANSI/BHMA A156.3 steel removable mullions with options for fire 
rating, locking, through-wire electrification and hurricane compliance as specified. 

1. Manufacturers: 

a. Same as exit device manufacturer. 

2.9 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, with 
the same type door preparations and templates regardless of application or spring size. 
Closers to be non-handed with full sized covers. 

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. 
listed for use of fire rated doors. 
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3. Size of Units: Comply with manufacturer's written recommendations for sizing of door 
closers depending on size of door, exposure to weather, and anticipated frequency of use. 
Where closers are indicated for doors required to be accessible to the Americans with 
Disabilities Act, provide units complying with ANSI ICC/A117.1. 

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets. 

5. Closers shall not be installed on exterior or corridor side of doors; where possible install 
closers on door for optimum aesthetics.  

6. Closer Accessories: Provide door closer accessories including custom templates, special 
mounting brackets, spacers and drop plates as required for proper installation. Provide 
through-bolt and security type fasteners as specified in the hardware sets. 

B. Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA A156.4, Grade 1 
Certified Products Directory (CPD) listed surface mounted, heavy duty door closers with 
complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to 
door size, frequency of use, and opening force. Closers to be rack and pinion type, one piece 
cast iron body construction, with adjustable backcheck and separate non-critical valves for 
closing sweep and latch speed control. 

1. Manufacturers: 

a. Corbin Russwin Hardware (RU) - DC8000 Series. 
b. Norton Rixson (NO) - 9500 Series. 
c. Sargent Manufacturing (SA) - 281 Series. 

C. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified 
Products Directory (CPD) listed surface mounted, heavy duty door closers with complete spring 
power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, 
frequency of use, and opening force. Closers to be rack and pinion type, one piece cast iron or 
aluminum alloy body construction, with adjustable backcheck and separate non-critical valves 
for closing sweep and latch speed control. Provide non-handed units standard. 

1. Heavy duty surface mounted door closers shall have a 30-year warranty. 

2. Manufacturers: 

a. ASSA ABLOY ACCENTRA, formerly known as Yale (YA) - 4400 Series. 
b. Corbin Russwin Hardware (RU) - DC6000 Series. 
c. Norton Rixson (NO) - 7500 Series. 
d. Sargent Manufacturing (SA) - 351 Series. 

2.10 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 
Sets. 
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B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. 
Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor 
or other types of door stops are specified in Hardware Sets. Do not mount floor stops where 
they will impede traffic. Where floor or wall bumpers are not appropriate, provide overhead 
type stops and holders. 

1. Manufacturers: 

a. Hager Companies (HA). 
b. Rockwood (RO). 
c. Trimco (TC). 

C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory 
(CPD) listed overhead stops and holders to be surface or concealed types as indicated in 
Hardware Sets. Track, slide, arm and jamb bracket to be constructed of extruded bronze and 
shock absorber spring of heavy tempered steel. Provide non-handed design with mounting 
brackets as required for proper operation and function. 

1. Manufacturers: 

a. Norton Rixson (RF). 
b. Rockwood (RO). 
c. Sargent Manufacturing (SA). 

2.11 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure 
Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door 
Assemblies.  

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated. 
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E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 

F. Manufacturers: 

1. National Guard Products (NG). 
2. Pemko (PE). 
3. Reese Enterprises, Inc. (RE). 

2.12 ELECTRONIC ACCESSORIES 

A. Intelligent Switching Power Supplies: Provide power supplies with single, dual or multi-voltage 
configurations at 12 and/or 24VDC. Power Supply shall have battery backup function with an 
integrated battery charging circuit. The power supply shall have a standard, integrated Fire 
Alarm Interface (FAI). The power supply shall provide capability for secondary voltage, power 
distribution, direct lock control and network monitoring through add on modules. The power 
supply shall be expandable up to 16 individually protected outputs. Output modules shall 
provide individually protected, continuous outputs and/or individually protected, relay 
controlled outputs. Network modules shall provide remote monitoring functions such as status 
reporting, fault reporting and information logging. 

1. Provide the least number of units, at the appropriate amperage level, sufficient to exceed 
the required total draw for the specified electrified hardware and access control 
equipment. 

2. Manufacturers: 

a. Securitron (SU) - AQL Series. 

2.13 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
manufacturers recognized installation standards for application intended. 

2.14 FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, 
hardness, and other qualities complying with manufacturer's standards, but in no case less than 
specified by referenced standards for the applicable units of hardware 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been 
resolved in writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment 
to comply with manufacturer's written instructions and according to specifications. 

1. Installers are to be trained and certified by the manufacturer on the proper installation and 
adjustment of fire, life safety, and security products including: hanging devices; locking 
devices; closing devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. DHI TDH-007-20: Installation Guide for Doors and Hardware. 
3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities." 
4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware 

is located.  

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto or into 
surfaces that are later to be painted or finished in another way, coordinate removal, storage, and 
reinstallation of surface protective trim units with finishing work specified in Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on substrates 
involved. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 7 Section "Joint Sealants." 
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E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 
Produce project punch report for each installed door opening indicating compliance with 
approved submittals and verification hardware is properly installed, operating and adjusted. 
Include list of items to be completed and corrected, indicating the reasons or deficiencies 
causing the Work to be incomplete or rejected. 

1. Organization of List: Include separate Door Opening and Deficiencies and Corrective 
Action Lists organized by Mark, Opening Remarks and Comments, and related Opening 
Images and Video Recordings. 

3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time of 
owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the owner and architect. They are 
a guideline only and should not be considered a detailed hardware schedule. Discrepancies, 
conflicting hardware and missing items should be brought to the attention of the architect with 
corrections made prior to the bidding process. Omitted items not included in a hardware set 
should be scheduled with the appropriate additional hardware required for proper application 
and functionality. 
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1. Quantities listed are for each pair of doors, or for each single door. 
2. The supplier is responsible for handing and sizing all products. 
3. Where multiple options for a piece of hardware are given in a single line item, the 

supplier shall provide the appropriate application for the opening. 
4. At existing openings with new hardware the supplier shall field inspect existing 

conditions prior to the submittal stage to verify the specified hardware will work as 
required. Provide alternate solutions and proposals as needed. 

B. Manufacturer’s Abbreviations: 

 
      1. MK - McKinney     

      2. PE - Pemko     

      3. SA - SARGENT     

      4. VD - Von Duprin     

      5. BE - BEST Locks & Closers     

      6. HS - HES     

      7. RF - Rixson     

      8. RO - Rockwood     

      9. OT - Other     

      10. SU - Securitron     

  

  

Hardware Sets 

  

Set: 1.0 

Doors: S11-1 

  

2 Continuous Hinge FM__SLF-HD1 C PE  

1 Mullion L980 PC SA  

1 Rim Exit Device, Exit Only 16 72 8810 EO US32D SA  

1 Rim Exit Device, Storeroom 16 72 8804 Less Pull US32D SA  

2 Pull 863 US32D SA  

4 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

1 Cylinder 72 980C1 US26D SA  

2 Surface Closer 281 CPS EN SA  

1 Mullion Gasketing 5110BL  PE  

2 Sweep 18061CNB  PE  

1 Threshold to architect detail  PE  
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Set: 2.0 

Doors: 321-1 

  

1 Continuous Hinge FM__SLF-HD1 C PE  

1 Storeroom/Closet Lock 72 10XG04 LL US26D SA  

1 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

1 Conc Overhead Stop 1-X36 630 RF  

1 Surface Closer 281 P3 EN SA  

1 Sweep 18061CNB  PE  

1 Threshold to architect detail  PE  

  

Set: 3.0 

Doors: M112-1, M117-2 

  

1 Continuous Hinge FM__SLF-HD1 C PE  

1 Rim Exit Device, Storeroom 16 72 8804 Less Pull US32D SA  

1 Pull 863 US32D SA  

2 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

1 Surface Closer 281 CPS EN SA  

1 Sweep 18061CNB  PE  

1 Threshold to architect detail  PE  

  

Set: 4.0 

Doors: V-104-1, V-105-1, V-105-2 

  

2 Continuous Hinge FM__SLF-HD1 C PE  

1 Electrified Mullion EL980 PC SA ፮፯ 

1 Rim Exit Device, Exit Only 16 72 8810 EO US32D SA  

1 Rim Exit Device, Storeroom 16 72 8804 Less Pull US32D SA  

1 Pull 863 US32D SA  

1 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

1 Cylinder 72 980C2 US26D SA  

2 Electric Strike 9500 630 HS ፮፯ 

2 Surface Closer 281 CPS EN SA  

1 Wiring Diagram WD-SYSPK  SA  

1 Card Reader by Security System Supplier  OT  
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1 Power Supply 
AQL Series (Amps & Relays as 
Required) 

 SU ፮፯ 

  

Notes: Door closed & locked at all times. Presenting valid credential outside allows for authorized 
entrance. Free egress at all times. With loss of power door remains locked. 
 

  

Set: 5.0 

Doors: 001-1 

  

1 Continuous Hinge FM__HD1 C PE  

1 Rim Exit Device, Storeroom 16 72 8804 ETL US32D SA  

2 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

1 Surface Closer 351 PS EN SA  

3 Silencer 608  RO  

  

Set: 6.0 

Doors: 001-2 

  

1 Continuous Hinge FM__SLF-HD1 C PE  

1 Passage Latch 10XU15 LL US26D SA  

1 Surface Closer 351 UO EN SA  

1 Door Stop 400 / 441CU US26D RO  

  

Set: 7.0 

Doors: 120C-1, M117B-1 

  

3 Hinge, Full Mortise TA2714 US26D MK  

1 Classroom Lock 72 10XG37 LL US26D SA  

1 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

1 Door Stop 400 / 441CU US26D RO  

3 Silencer 608  RO  

  

Set: 8.0 

Doors: L-104-1 

  

3 Hinge, Full Mortise TA2714 US26D MK  

1 Classroom Lock 72 10XG37 LL US26D SA  

1 Permanent Core Compatilbe with Facility's Existing 626 BE  
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System 

1 Surface Closer 351 UO EN SA  

1 Door Stop 400 / 441CU US26D RO  

1 Gasketing S773BL  PE  

  

Set: 9.0 

Doors: L-105A-1 

  

3 Hinge, Full Mortise TA2714 US26D MK  

1 Classroom Lock 72 10XG37 LL US26D SA  

1 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

1 Surface Closer 351 PS EN SA  

1 Gasketing S773BL  PE  

  

Set: 10.0 

Doors: M117-1 

  

3 Hinge, Full Mortise TA2714 US26D MK  

1 Classroom Security Lock 72 10XG38 LL US26D SA  

2 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

1 Surface Closer 351 UO EN SA  

1 Door Stop 400 / 441CU US26D RO  

1 Gasketing S773BL  PE  

  

Set: 11.0 

Doors: M117A-1 

  

3 Hinge, Full Mortise, Hvy Wt T4A3786 US26D MK  

1 Privacy Lock 10XU65 LL US26D SA  

1 Door Stop 400 / 441CU US26D RO  

3 Silencer 608  RO  

  

Set: 12.0 

Doors: 120-6 

  

6 Hinge, Full Mortise, Hvy Wt T4A3386 US4 MK  

2 SVR Exit Only 8827.EO .606 VD  

2 Surface Vert Rod Exit 8827.TL .377Tx less pull .606 VD  
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2 Latch Guard Cover BFRC24 10BE RO  

2 Latch Guard Cover BFLG12 10BE RO  

  

Notes: Existing door closers, protection plates & weather seals to remain. 
 
Existing doors & frames to be modified to accept new hardware. 

  

Set: 13.0 

Doors: 120-4, 120-5, 201-1, 201-2 

  

6 Hinge, Full Mortise, Hvy Wt T4A3786 US4 MK  

2 Surface Vert Rod Exit 8827.LBE .LBR .373L-BE .606 VD  

  

Notes: Existing door closers &protection plates to remain. 
 
Existing doors & frames to be modified to accept new hardware. 

  

Set: 14.0 

Doors: 120-1, 120-2, 120-3 

  

6 Hinge, Full Mortise, Hvy Wt T4A3786 US4 MK  

2 Surface Vert Rod Exit 8827.L .LBR .373L .606 VD  

2 Permanent Core 
Compatilbe with Facility's Existing 
System 

626 BE  

2 Cylinder As Required x Temp Core US4 SA  

  

Notes: Existing door closers &protection plates to remain. 
 
Existing doors & frames to be modified to accept new hardware. 

  
 

END OF SECTION 087100 
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SECTION 08 80 00 - GLAZING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Glass products. 
2. Laminated glass. 
3. Fire-protection-rated glazing. 
4. Security glazing. 
5. Insulating glass. 
6. Insulated spandrel panels. 

1.3 DEFINITIONS 

A. Fire-Protection-Rated Glazing: Glazing in rated doors and openings up to 45 minutes (with 
certain exceptions), limited in size, and not capable of blocking radiant heat. 

B. Glazing Manufacturers: Firms that produce primary glazing, fabricated glazing, or both, as 
defined in referenced glazing publications. 

C. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 
ASTM C1036. 

D. IBC: International Building Code. 
E. Interspace: Space between lites of an insulating-glass unit. 
F. SHGC: Solar Heat Gain Coefficient. 

1.4 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glazing, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve 
proper safety margins for glazing retention under each design load case, load case combination, 
and service condition. 

1. Coordinate framing types to provide proper framing fire rating. 
2. Coordinate framing types to provide proper framing forced-entry-resistance rating. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress. 

08 80 00 
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2. Review, discuss, and coordinate the interrelationship of glazing with other components, 
including framing. 

3. Review temporary protection requirements for glazing during and after installation. 

1.6 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 
by Division 08 Sections “Hollow Metal Doors and Frames”, “Flush Wood Doors”, “Fire-Rated 
Glazed Opening Assemblies”, “Aluminum-Framed Entrances and Storefronts”, “Aluminum 
Windows”, and “Sliding Security Windows,” concurrently. 

1.7 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Laminated glass. 
2. Insulating glass. 
3. Insulated spandrel panels. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below; otherwise submit full Product Data for the following: 

1. Glass products. 
2. Fire-protection-rated glazing. 
3. Security glazing. 

C. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 

D. Samples: For each type of the following products; 12 inches square. 

1. Laminated glass. 
2. Fire-protection-rated glazing. 
3. Security glazing. 
4. Insulating glass. 
5. Insulated spandrel panels. 

E. Glazing Schedule: List glazing types and thicknesses for each size opening and location. Use 
same designations indicated on Drawings. 

F. Delegated Design Submittal: For glazing indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by qualified professional engineer 
responsible for their preparation. 

G. Sample Warranties: For special warranties. 
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1.8 INFORMATIONAL SUBMITTALS 

A. Forced-Entry-Resistance-Rated Certification: For each type of forced-entry-resistance-rated 
security glazing for tests performed by a qualified testing agency indicating compliance with 
performance requirements. 

B. Preconstruction adhesion and compatibility test report. 

1.9 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For glazing to include in maintenance manuals. 
B. Warranties: Executed special warranties. 

1.10 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glazing product, tape sealant, 
gasket, glazing accessory, and framing member for adhesion to and compatibility with 
elastomeric glazing sealants. 

1. Testing is not required if data are submitted based on previous testing of current sealant 
products and glazing materials matching those submitted. 

2. Use ASTM C1087 to determine whether priming and other specific joint-preparation 
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glazing, 
tape sealants, gaskets, and glazing channel substrates. 

3. Test no fewer than eight Samples of each type of material, including joint substrates, 
shims, sealant backings, secondary seals, and miscellaneous materials. 

4. Schedule enough time for testing and analyzing results. 

5. For materials failing tests, submit sealant manufacturer's written instructions for 
corrective measures including use of specially formulated primers. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent 
damage to glass and glazing materials from condensation, temperature changes, direct exposure 
to sun, or other causes. 

B. Maintain protective coverings on glazing to avoid exposures to abrasive substances, excessive 
heat, and other sources of possible deterioration. 

1.12 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and when 
glazing channel substrates are wet from rain, frost, condensation, or other causes. 
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1. Do not install glazing sealants when ambient and substrate temperature conditions are 
outside limits permitted by sealant manufacturer or are below 40 deg F. 

1.13 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer or 
manufacturer/fabricator, as applicable, agrees to replace coated-glass units that deteriorate 
within specified warranty period. Deterioration of coated glass is defined as defects developed 
from normal use that are not attributed to glass breakage or to maintaining and cleaning coated 
glass contrary to manufacturer's written instructions. Defects include peeling, cracking, and 
other indications of deterioration in coating. 

1. Warranty Period: 10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for Laminated Glass: Manufacturer or 
manufacturer/fabricator, as applicable, agrees to replace laminated-glass units that deteriorate 
within specified warranty period. Deterioration of laminated glass is defined as defects 
developed from normal use that are not attributed to glass breakage or to maintaining and 
cleaning laminated glass contrary to manufacturer's written instructions. Defects include edge 
separation, delamination materially obstructing vision through glass, and blemishes exceeding 
those allowed by referenced laminated-glass standard. “Laminated Glass”, as used in this 
paragraph, includes clear laminated glass and fire-protection-rated laminated ceramic glass,. 

1. Warranty Period: 5 years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Tempered Glazing Units with Clear Intumescent Interlayer: 
Manufacturer or manufacturer/fabricator, as applicable, agrees to replace units that deteriorate 
within specified warranty period. Deterioration of tempered glazing units with clear intumescent 
interlayer is defined as failure of hermetic seal under normal use that is not attributed to glass 
breakage or to maintaining and cleaning glass contrary to manufacturer's written instructions. 
Evidence of failure is air bubbles within units, or obstruction of vision by contamination or 
deterioration of intumescent interlayer. 

1. Warranty Period: 5 years from date of Substantial Completion. 

D. Manufacturer's Special Warranty for Laminated-Glass Security Glazing: Manufacturer or 
manufacturer/fabricator, as applicable, agrees to replace laminated-glass security glazing units 
that deteriorate within specified warranty period. Deterioration of laminated glass security 
glazing is defined as defects developed from normal use that are not attributed to glass breakage 
or to maintaining and cleaning laminated glass security glazing contrary to manufacturer's 
written instructions. Defects include edge separation, delamination materially obstructing vision 
through glass, and blemishes exceeding those allowed by referenced laminated-glass standard. 
“Laminated-Glass Security Glazing”, as used in this paragraph, includes clear laminated-glass 
security glazing and fire-resistance-rated laminated-glass security glazing. 

1. Warranty Period: 5 years from date of Substantial Completion. 
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E. Manufacturer's Special Warranty for Insulating Glass: Manufacturer or manufacturer/fabricator, 
as applicable, agrees to replace insulating-glass units that deteriorate within specified warranty 
period. Deterioration of insulating glass is defined as failure of hermetic seal under normal use 
that is not attributed to glass breakage or to maintaining and cleaning insulating glass contrary 
to manufacturer's written instructions. Evidence of failure is obstruction of vision by dust, 
moisture, or film on interior surfaces of glass. 

1. Where laminated glass is used as a component in an insulating-glass unit, deterioration of 
the laminated glass itself is covered by the paragraph[s] “Manufacturer’s Special 
Warranty for Laminated Glass” and “Manufacturer’s Special Warranty for Laminated-
Glass Security Glazing” above, and deterioration of the insulating glass due to failure of 
hermetic seal is covered by this paragraph “Manufacturer’s Special Warranty for 
Insulating Glass.” 

2. Warranty Period: 10 years from date of Substantial Completion. 

F. Manufacturer’s Special Warranty for Aluminum-Faced Insulated Spandrel Panels: 
Manufacturer agrees to replace insulated spandrel panels that deteriorate within specified 
warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Delamination of components or other failures of bond. 
b. Warping of components. 

2. Warranty Period:  25 years from date of Substantial Completion. 

G. Manufacturer’s Special Finish Warranty for Insulated Spandrel Panels: Manufacturer agrees to 
restore finishes or replace insulated spandrel panels that deteriorate within specified warranty 
period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Glazing:  For each glazing type, obtain from single manufacturer. 
B. Source Limitations for Glazing Accessories: For each product and installation method, obtain 

from single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind and 
impact loads (where applicable) without failure, including loss or glass breakage attributable to 
defective manufacture, fabrication, or installation; failure of sealants or gaskets to remain 
watertight and airtight; deterioration of glazing materials; or other defects in construction. 

1. Installed security glazing shall withstand security-related loads and forces without 
damage to the glazing beyond that allowed by referenced standards. 

B. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 
Section "Quality Requirements," to design glazing. 

C. Structural Performance: Glazing shall withstand the following design loads within limits and 
under conditions indicated determined in accordance with the IBC and ASTM E1300: 

1. Wind Loads: As indicated on Drawings. 

2. Design Snow Loads: As indicated on Drawings. 

3. Maximum Lateral Deflection: For glazing supported on all four edges, limit center-of-
glass deflection at design wind pressure to not more than 1/50 times the short-side length 
or 1 inch, whichever is less. Maintain engagement of the glazing edge with an appropriate 
margin of safety under all conditions. 

4. Thermal Loads: Design glazing to resist thermal stress breakage induced by differential 
temperature conditions and limited air circulation within individual glass lites and 
insulated glazing units. 

D. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II. 

E. Security Glazing: Installed security glazing shall withstand security-related loads and forces 
without damage to the glazing beyond that allowed by referenced standards. 

F. Thermal and Optical Performance Properties: Provide glazing with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 

1. For monolithic-glass lites, properties are based on units with lites 6 mm thick. 

2. For laminated-glass lites, properties are based on products of construction indicated. 

3. For insulating-glass units, properties are based on units of thickness indicated for overall 
unit and for each lite. 

4. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on most 
current non-beta version of LBL's WINDOW computer program, expressed as Btu/sq. ft. 
x h x deg F. 
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5. SHGC and Visible Transmittance: Center-of-glazing values, in accordance with 
NFRC 200 and based on most current non-beta version of LBL's WINDOW computer 
program. 

2.3 GLAZING PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glazing product 
manufacturers and organizations below unless more stringent requirements are indicated. See 
these publications for glazing terms not otherwise defined in this Section or in referenced 
standards. 

1. NGA Publications:  "Laminated Glazing Reference Manual," and "Glazing Manual." 
2. FGIA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and 

AAMA TIR A7, "Sloped Glazing Guidelines." 
3. FGIA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped Glazing.” 
4. FGIA Publication for Insulating Glass: IGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 
5. American Bird Conservancy (ABC) Publication: “Bird-Friendly Building Design.” 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 
certification label of the SGCC or another certification agency acceptable to authorities having 
jurisdiction. Label shall indicate manufacturer's name, type of glazing, thickness, and safety 
glazing standard with which glazing complies. 

C. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing with 
certification label of a testing agency acceptable to authorities having jurisdiction. Label shall 
indicate manufacturer's name; test standard; whether glazing is permitted to be used in doors or 
openings; if permitted in openings, whether glazing has passed hose-stream test; whether 
glazing meets 450 deg F temperature-rise limitation; and fire-resistance rating in minutes. 

D. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one 
component lite of units with appropriate certification label of the IGCC. 

E. Thickness: Where glazing thickness is indicated, it is a minimum. Provide glazing that complies 
with performance requirements and is not less than thickness indicated. 

1. Minimum Glass Thickness for Exterior Lites: 6 mm. 
2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 

throughout Project. 

F. Strength: Where heat-strengthened float glass is indicated, provide heat-strengthened float glass 
as needed to comply with "Performance Requirements" Article. Where fully tempered float 
glass is indicated, provide fully tempered float glass. 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 
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B. Low-Iron Annealed Float Glass: ASTM C1036, Type I, Class I (clear), Quality-Q3; and with 
visible light transmission of not less than 91 percent. 

C. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) 
unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
horizontally parallel to bottom edge of glass as installed unless otherwise indicated. 

2. Clear Glass:  

a. Type FC:  Fully tempered clear float glass. 

1) Products: Subject to compliance with requirements, available products that 
may be incorporated in the Work, include, but are not limited to: 

a) AGC Glass Company North America, Inc.; Clear Float. 
b) Guardian Glass, LLC; Clear Float. 
c) Vitro Architectural Glass; Clear. 

2) Minimum Thickness:  6 mm. 

3) Safety glazing required. 

b. Type FCE: Fully tempered clear float glass with low-e coating, ASTM C1376. 

D. Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Type I, 
Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear), Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
horizontally parallel to bottom edge of glass as installed unless otherwise indicated. 

2.5 LAMINATED GLASS 

A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to 
bubble, discolor, or lose physical and mechanical properties after fabrication and installation. 

1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer 
manufacturer's written instructions. 

2. Interlayer Thickness: Provide thickness not less than 0.060 inch and as needed to comply 
with requirements. 

3. Interlayer Color: Clear. 

4. Appearance: Provide laminated glass without haze and with visual clarity and 
transparency indistinguishable from clear fully tempered float glass. 

5. Type HCL: Clear laminated glass (two plies of clear heat-strengthened float glass 
laminated). 
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a. Minimum Thickness of Each Ply: 4 mm. 
b. Safety glazing required. 

2.6 FIRE-PROTECTION-RATED GLAZING 

A. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities 
having jurisdiction, for fire-protection ratings indicated, based on positive-pressure testing 
according to NFPA 257 or UL 9, including hose-stream test, and shall comply with NFPA 80. 

B. Appearance: Provide fire-protection-rated glazing without haze and with visual clarity and 
transparency indistinguishable from clear fully tempered float glass. 

C. Fire-Protection-Rated Tempered Glass: Fire-protection-rated tempered glass; complying with 
16 CFR 1201, Category II. 

1. Type FP: Fire-protection-rated tempered glass, exempted from the hose-stream test. 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

1) Safti First Fire Rated Glazing Solutions; SuperLite I. 
2) Technical Glass Products; Fireglass 20. 
3) Vetrotech Saint-Gobain; Pyroswiss 20. 

b. Rating: 20 minutes. 

c. Thickness: 6 mm. 

d. Safety glazing required. 

D. Fire-Protection-Rated Laminated Ceramic Glazing: Laminated glass made from two plies of 
clear, ceramic glass; complying with 16 CFR 1201, Category II. 

1. Type FPC: Fire-protection-rated laminated ceramic glazing. 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

1) Safti First Fire Rated Glazing Solutions; Pyran Platinum L. 
2) Technical Glass Products; FireLite Plus. 

b. Rating:  45 minutes. 

c. Thickness: 8-9 mm. 

d. Safety glazing required. 
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2.7 SECURITY GLAZING 

A. Laminated-Glass Security Glazing: ASTM C1172. Use materials that have a proven record of 
no tendency to bubble, discolor, or lose physical and mechanical properties after fabrication and 
installation. Laminated glass made from multiple plies of uncoated, ultraclear (low-iron) float 
glass and complying with 16 CFR 1201, Category II. 

1. Type SCL: Clear laminated-glass security glazing. 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

1) Global Security Glazing; Childgard 2118. 
2) LTI Smart Glass, Inc.; SG5 by School Guard Glass. 
3) Oldcastle BuildingEnvelope, a CRH Company; ArmorGarde Plus. 

b. Forced-Entry Resistance: 

1) Class 1.4 according to ASTM F1233. 

2) H. P. White 5-aa1 assault test-rated for not less than 12 minutes, as a 
continuous attack. 

a) Withstand a minimum of 5 shots from a military-style assault rifle 
with a minimum caliber of 7.62 mm. 

b) Withstand a minimum of abuse as applied by a single assailant at full 
force, including strikes with bricks, hammers, baseball bats, and 
sledgehammers. 

c. Nominal Overall Thickness: 7/16- to 9/16-inch. 

d. Interlayer Thickness: As required for performance indicated. 

e. Interlayer Color: Clear. 

f. Appearance: Provide clear laminated-glass security glazing without haze and with 
visual clarity and transparency indistinguishable from clear fully tempered float 
glass. 

g. Safety glazing required. 

B. Fire-Resistance-Rated Laminated-Glass Security Glazing: Listed and labeled by a testing 
agency acceptable to authorities having jurisdiction, for fire-resistance ratings indicated, based 
on testing according to ASTM E119 or UL 263. Comply with ASTM C1172. Use materials that 
have a proven record of no tendency to bubble, discolor, or lose physical and mechanical 
properties after fabrication and installation. Fire-resistance-rated laminated glass made from 
multiple plies of uncoated, ultraclear (low-iron) float glass; with intumescent interlayers; and 
complying with 16 CFR 1201, Category II. 
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1. Type SFRL: Fire-resistance-rated laminated-glass security glazing. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 
Technical Glass Products; FireLite Plus laminated to LTI Smart Glass, Inc., SG5 
by School Guard Glass, or comparable product. 

b. Forced-Entry Resistance: 

1) Class 1.4 according to ASTM F1233. 

2) H. P. White 5-aa1 assault test-rated for not less than 12 minutes, as a 
continuous attack. 

a) Withstand a minimum of 5 shots from a military-style assault rifle 
with a minimum caliber of 7.62 mm. 

b) Withstand a minimum of abuse as applied by a single assailant at full 
force, including strikes with bricks, hammers, baseball bats, and 
sledgehammers. 

c. Rating:  45 minutes. 

d. Thickness: As required for rating and performance indicated. 

e. Interlayer Color: Clear. 

f. Appearance: Provide fire-resistance-rated laminated-glass security glazing without 
haze and with visual clarity and transparency indistinguishable from clear fully 
tempered float glass. 

g. Safety glazing required. 

2.8 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a 
dehydrated interspace, qualified in accordance with ASTM E2190. 

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary sealants. 
2. Perimeter Spacer:  Manufacturer’s standard Warm Edge Technology (WET) spacer 

material and construction. 
3. Desiccant: Molecular sieve or silica gel, or a blend of both. 
4. Interspace Content: Argon (90 percent)/air (10 percent) mix. 

B. Insulating Security Glass: 

1. Type FCE/SCL: Low-e-coated, laminated-glass security insulating glass. 

a. Overall Unit Thickness: Varies with products. 

b. Outdoor Lite: Fully tempered clear float glass with low-e coating, Type FCE. 
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c. Low-E Coating: Sputtered on second surface. 

d. Interspace Content: Argon. 

e. Indoor Lite: Clear laminated-glass security glazing, Type SCL. 

f. Glass Unit Performance Values: 

1) Winter Nighttime U-Factor: 0.24 Btu/sq. ft. x h x deg F maximum. 
2) SHGC: 0.28 maximum. 
3) Visible Light Transmittance: 57 percent minimum. 

2.9 INSULATED SPANDREL PANELS 

A. Insulated Spandrel Panels: Laminated, rabbeted, aluminum-faced flat panels with no deviations 
in plane exceeding 0.8 percent of panel dimension in width or length. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Mapes 
Industries, Inc.; Mapes-R+ 8-ply, or comparable product, including, but not limited to, 
products by: 

a. Nudo Products. 

2. Overall Panel Thickness:  2-inch (including 1-inch glazing leg). 

3. Exterior Skin: Aluminum. 

a. Thickness: 0.032-inch. 
b. Finish:  Clear anodic finish and/or color anodic finish. 
c. Texture:  Smooth. 
d. Backing Sheet:  0.157-inch-thick, cement board. 

4. Glazing Leg Core: Same as thermal insulation core, with smooth aluminum skin.  

5. Thermal Insulation Core: Manufacturer's standard rigid, closed-cell, polyisocyanurate 
board. 

6. Interior Skin:  Aluminum. 

a. Thickness: 0.032-inch. 
b. Finish:  Clear anodic finish and/or color anodic finish. 
c. Texture:  Smooth. 
d. Backing Sheet:  1/2-inch-thick, gypsum board with proprietary fire-resistance-

rated core. 

7. Overall U-factor: 0.24 Btu/sq. ft. x h x deg F maximum. 
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8. Surface Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame Spread Index: 25 or less. 
b. Smoke-Developed Index: 450 or less. 

2.10 GLAZING SEALANTS 

A. General: 

1. Compatibility: Compatible with one another and with other materials they contact, 
including glazing products, seals of insulating-glass units, and glazing channel substrates, 
under conditions of service and application, as demonstrated by sealant manufacturer 
based on testing and field experience. 

2. Suitability: Comply with sealant and glazing manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation. 

3. Sealant shall have a VOC content of 250 g/L or less. 

4. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full 
range of industry colors. 

2.11 SECURITY GLAZING ATTACHMENT SYSTEM 

A. Attachment System: Structural sealant wet glaze adhesive, moisture curable, weatherable, UV-
resistant, attachment system. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Dow 
Chemical Company (The); DOWSIL995 Silicone Structural Sealant, or comparable 
product approved by security glass manufacturer in writing. 

a. Color: As selected by Architect. 

2. Material Properties, as Supplied: 

a. Typical Cure Time: 7 to 14 days at 25 degrees C, 50 percent RH. 
b. Full Adhesion: 14 to 21 days. 
c. Tack-Free Time, per ASTM D5895: 65 minutes at 25 degrees C, 50 percent RH. 
d. Flow, Sag or Slump, per ASTM D2202: 0.1 inches. 
e. Working Time: 10 to 20 minutes at 25 degrees C, 50 percent RH. 
f. Specific Gravity: 1.4. 
g. VOC Content: 30 g/l. 

3. Material Properties, as Cured – 21 days at 25 degrees C, 50 percent RH: 

a. Ultimate Tensile Strength, per ASTM D412: 170 psi. 
b. Ultimate Elongation, per ASTM D412: 525%. 
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c. Durometer Hardness, Shore A, per ASTM D2240: 40 points. 
d. Tear Strength, Die B, per ASTM D624: 49 ppi. 

4. Uniform consistency and appearance, with no clumping. 

5. Impact Resistance and Pressure Cycling: 

a. As part of a security glass system, glazing attachment demonstrates ability to 
withstand Medium Large Missile C and Small Missile A impact, with subsequent 
pressure cycling, per ASTM E1996 and ASTM E1886 at +/- 75 psf design 
pressure. 

b. As part of a security glass system, glazing attachment demonstrates ability to 
withstand structural load requirements of ASTM E330 when tested at +/- 100 psf 
design pressure. 

2.12 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric 
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer 
rod as recommended in writing by tape and glazing manufacturers for application indicated; and 
complying with ASTM C1281 and AAMA 800 for products indicated below: 

1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 
pressure. 

2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 
pressure. 

B. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive 
on both surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as primary sealant. 
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with 

a full bead of liquid sealant. 

2.13 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 
standard, recommended in writing by manufacturers of glass and other glazing materials for 
application indicated, including security applications, and with a proven record of compatibility 
with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks: 

1. Elastomeric material with Shore A durometer hardness of 85, plus or minus 5. 
2. Type recommended in writing by sealant or glazing manufacturer. 
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D. Spacers: 

1. Elastomeric blocks or continuous extrusions of hardness required by glazing 
manufacturer to maintain glazing lites in place for installation indicated. 

2. Type recommended in writing by sealant or glazing manufacturer. 

E. Edge Blocks: 

1. Elastomeric material with Shore A durometer hardness per manufacturer's written 
instructions. 

2. Type recommended in writing by sealant or glazing manufacturer. 

F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

2.14 GLAZING ACCESSORIES FOR FIRE-RATED GLAZING PRODUCTS 

A. Provide glazing gaskets, glazing sealants, glazing tapes, setting blocks, spacers, edge blocks, 
and other glazing accessories that are compatible with glazing products and each other and are 
approved by testing agencies that listed and labeled fire-rated glazing products with which 
products are used for applications and fire ratings indicated. 

B. Glazing Sealants for Fire-Rated Glazing Products: Neutral-curing silicone glazing sealant 
complying with ASTM C920, Type S, Grade NS, Class 50, Use NT. Comply with sealant and 
glass manufacturers’ written instructions for selecting glazing sealants suitable for applications 
indicated. 

1. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer’s full 
range.  

C. Perimeter Insulation for Fire-Rated Glazing: Product that is approved by testing agency that 
listed and labeled fire-rated glazing product with which it is used for application and fire rating 
indicated. 

2.15 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

1. Allow for thermal movements from ambient and surface temperature changes acting on 
framing members and glazing components. 

a. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges 
with slight chamfers at junctions of edges and faces. 

C. Grind smooth and polish exposed glass edges and corners. 
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2.16 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full manufacturer’s range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the 
following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and 
offsets at corners. 

2. Presence and functioning of weep systems. 
3. Minimum required face and edge clearances. 
4. Minimum required bite. 
5. Effective sealing between joints of framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glazing immediately before 
glazing. Remove coatings not firmly bonded to substrates. 

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so 
that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible 
marks in the completed Work. 

C. For fire-rated glazing units, examine glazing units to locate fire side and protected side. Label or 
mark units as needed so that fire side and protected side are readily identifiable. Do not use 
materials that leave visible marks in the completed Work. 

D. For laminated-glass security glazing, examine glazing units to locate attack or threat side and 
protected side. Label or mark units as needed so that attack or threat side and protected side are 
readily identifiable. Do not leave visible marks in the completed Work. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glazing, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications. 
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B. Protect glazing edges from damage during handling and installation. Remove damaged glazing 
from Project site and legally dispose of off Project site. Damaged glazing includes glazing with 
edge damage or other imperfections that, when installed, could weaken glazing, impair 
performance, or impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glazing manufacturer. Set blocks in thin course of 
compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glazing manufacturers for installing glazing lites. 

F. Provide spacers for glazing lites where length plus width is larger than 50 inches. 

1. Locate spacers directly opposite each other on both inside and outside faces of glazing. 
Install correct size and spacing to preserve required face clearances, unless gaskets and 
glazing tapes are used that have demonstrated ability to maintain required face clearances 
and to comply with system performance requirements. 

2. Provide 1/8-inch-minimum bite of spacers on glazing and use thickness equal to sealant 
width. With glazing tape, use thickness slightly less than final compressed thickness of 
tape. 

G. Provide edge blocking where indicated or needed to prevent glazing lites from moving sideways 
in glazing channel, as recommended in writing by glazing manufacturer and in accordance with 
requirements in referenced glazing publications. 

H. Set glazing lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Set glazing lites with proper orientation so that coatings face exterior or interior as specified. 

J. For fire-resistant glazing, set glass lites with proper orientation so that surfaces face fire side or 
protected side as specified. 

K. For security glazing, set glazing lites with proper orientation so that surfaces face attack or 
threat side or protected side as specified. 

L. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 
on opposite side, provide adequate anchorage so gasket cannot walk out when installation is 
subjected to movement. 

M. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 
sealant recommended in writing by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glazing, their exposed edges are flush 
with or protrude slightly above sightline of stops. 
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B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 
make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover 
horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. 
Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant. 

G. Center glazing lites in openings on setting blocks, and press firmly against tape by inserting 
dense compression gaskets formed and installed to lock in place against faces of removable 
stops. Start gasket applications at corners and work toward centers of openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glazing and frame or fixed stop so it is securely in place 
with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets: Center glazing lites in openings on setting blocks, 
and press firmly against soft compression gasket by inserting dense compression gaskets formed 
and installed to lock in place against faces of removable stops. Start gasket applications at 
corners and work toward centers of openings. Compress gaskets to produce a weathertight seal 
without developing bending stresses in glass. Seal gasket joints with sealant recommended in 
writing by gasket manufacturer. 

D. Installation with Pressure-Glazing Stops: Center glazing lites in openings on setting blocks, and 
press firmly against soft compression gasket. Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to 
produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with 
sealant recommended in writing by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between 
glazing lites and glazing stops to maintain glazing face clearances and to prevent sealant from 
extruding into glazing channel and blocking weep systems until sealants cure. Secure spacers or 
spacers and backings in place and in position to control depth of installed sealant relative to 
edge clearance for optimum sealant performance. 



Tetra Tech GLAZING 
Architects & Engineers Project No. 234903-23001 08 80 00 / Page 19 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 
of sealant to glazing and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glazing. 

3.7 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 

B. Protect glazing from contact with contaminating substances resulting from construction 
operations. Examine glazing surfaces adjacent to or below exterior concrete and other masonry 
surfaces at frequent intervals during construction, but not less than once a month, for buildup of 
dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do contact with glazing, remove 
substances immediately as recommended in writing by glazing manufacturer. Remove 
and replace glazing that cannot be cleaned without damage to coatings. 

C. Remove and replace glazing that is damaged during construction period. 

D. Wash glazing on both exposed surfaces not more than four days before date scheduled for 
inspections that establish date of Substantial Completion. Wash glazing as recommended in 
writing by glazing manufacturer. 

END OF SECTION 08 80 00 
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 
2. Suspension systems for interior ceilings and soffits. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Steel studs and tracks. 
2. Slip-type head joints. 
3. Flat strap and backing plate. 
4. Cold-rolled channel bridging. 
5. Hat-shaped, rigid furring channels. 
6. Resilient furring channels. 
7. Cold-rolled furring channels. 
8. Tie wire. 
9. Wire hangers. 
10. Flat hangers. 
11. Carrying channels (main runners). 
12. Furring channels (furring members). 
13. Isolation strip at exterior walls. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Grid suspension system for gypsum board ceilings. 

09 22 16 



NON-STRUCTURAL METAL FRAMING  Tetra Tech 

09 22 16 / Page 2 Project No. 234903-23001 Architects & Engineers 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of code-compliance certification for studs and tracks. 

1.6 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel Stud 
Association or the Steel Framing Industry Association. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E119 by an independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating: ASTM A653/A653M, G40, hot-dip galvanized unless otherwise 
indicated. 

B. Studs and Tracks: ASTM C645. 

1. Steel Studs and Tracks: 

a. Minimum Base-Steel Thickness:  0.0329 inch. 
b. Depth: As indicated on Drawings. 
c. Minimum Track Leg Length: 1-1/4 inches. 

C. Slip-Type Head Joints: Where indicated, provide the following: 

1. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; with 
minimum track leg length of 2-1/2 inches; in thickness not less than indicated for studs 
and in width to accommodate depth of studs. 

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated. 

1. Minimum Base-Steel Thickness: 0.0538 inch. 
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E. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-steel thickness, with 
minimum 1/2-inch-wide flanges. 

1. Depth:  1-1/2 inches. 
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel. 

F. Hat-Shaped, Rigid Furring Channels: ASTM C645. 

1. Minimum Base-Steel Thickness:  0.0329 inch. 
2. Depth:  7/8 inch. 

G. Resilient Furring Channels: 1/2-inch-deep, steel sheet members designed to reduce sound 
transmission. 

1. Configuration: Asymmetrical or hat shaped. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or 
double strand of 0.048-inch-diameter wire. 

B. Wire Hangers: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter. 

C. Flat Hangers: Steel sheet, 1 by 3/16 inch by length indicated. 

D. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel 
thickness of 0.0538 inch and minimum 1/2-inch-wide flanges. 

1. Depth: As indicated on Drawings. 

E. Furring Channels (Furring Members): 

1. Hat-Shaped, Rigid Furring Channels: ASTM C645, 7/8 inch deep. 

a. Minimum Base-Steel Thickness:  0.0329 inch. 

2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide the following: 

1. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to 
framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches o.c. unless otherwise indicated. 
2. Multilayer Application:  16 inches o.c. unless otherwise indicated. 
3. Tile Backing Panels:  16 inches o.c. unless otherwise indicated. 
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B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports. Extend framing full height to structural supports 
or substrates above suspended ceilings. Continue framing around ducts that penetrate partitions 
above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structure, install to produce 
joints at tops of framing systems that prevent axial loading of finished assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 
track section (for cripple studs) at head and secure to jamb studs for opening widths less 
than 4 feet; install two tracks and stud head member for opening widths 4 feet and wider. 

a. Install two studs at each jamb unless otherwise indicated. 

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 
clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

3. Other Framed Openings: Frame openings other than door openings the same as required 
for door openings unless otherwise indicated. Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

E. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches o.c. 

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch from the plane formed by faces of adjacent framing. 

3.5 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 
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a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards. 

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 
eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

5. Do not attach hangers to steel roof deck. 

6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that 
extend through forms. 

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 

8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Seismic Bracing: Sway-brace suspension systems with hangers used for support. 

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes. 

3.6 PRE-ENCLOSURE REVIEW 

A. Notify Architect prior to installing enclosing construction to allow observation of non-structural 
metal framing installation, including supplementary framing and blocking. 

END OF SECTION 09 22 16 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Tile backing panels. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Interior trim. 
2. Joint treatment materials. 
3. Sound-attenuation blankets. 

B. As-Specified Data: If the product to be incorporated into Project is a specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below; otherwise submit full Product Data for the following: 

1. Gypsum board, Type X. 
2. Mold-resistant gypsum board. 
3. Cementitious backer units. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 

09 29 00 
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1.6 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E119 by an 
independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Board, Type X: ASTM C1396/C1396M. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; Type X Gypsum Board. 
b. National Gypsum Company; Gold Bond Brand Fire-Shield Gypsum Board. 
c. USG Corporation; Sheetrock Brand Firecode X Panels. 

2. Thickness: 5/8 inch. 

3. Long Edges: Tapered. 

B. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant 
core and paper surfaces. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. CertainTeed Gypsum, Saint-Gobain; M2Tech Moisture and Mold Resistant 
Gypsum Board Type X. 

b. National Gypsum Company; Gold Bond Brand XP Fire-Shield Gypsum Board. 
c. USG Corporation; Sheetrock Brand Mold Tough Panels Firecode X. 

2. Core:  5/8 inch, Type X. 

3. Long Edges: Tapered. 

4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.4 TILE BACKING PANELS 

A. Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with 
manufacturer's standard edges. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. National Gypsum Company; PermaBase Cement Board. 
b. USG Corporation; Durock Brand Cement Board with EdgeGuard. 

2. Thickness:  1/2 inch. 

3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.5 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 

a. Cornerbead. 
b. LC-Bead: J-shaped; exposed long flange receives joint compound. 
c. L-Bead: L-shaped; exposed long flange receives joint compound. 
d. Expansion (control) joint. 

2.6 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 
2. Tile Backing Panels: As recommended by panel manufacturer. 
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C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound. 
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 
3. Fill Coat: For second coat, use drying-type, all-purpose compound. 
4. Finish Coat: For third coat, use drying-type, all-purpose compound. 

D. Joint Compound for Tile Backing Panels: 

1. Cementitious Backer Units: As recommended by backer unit manufacturer. 

2.7 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 
0.033 to 0.112 inch thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer. 

C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

D. Acoustical Sealant: As specified in Division 07 Section “Joint Sealants.” 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 
Installer present, for compliance with requirements and other conditions affecting performance 
of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 PRE-ENCLOSURE REVIEW 

A. Notify Architect prior to applying panels to allow observation of framing installation, including 
supplementary framing and blocking. 

3.3 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 
not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 

3. Where partitions intersect structural members projecting below underside of floor/roof 
slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch-wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge 
trim where edges of panels are exposed. Seal joints between edges and abutting structural 
surfaces with acoustical sealant. 

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 
open (unsupported) edges of stud flanges first. 

I. Stud Partition Assemblies: Seal construction at perimeters, behind control joints, and at 
openings and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant 
at both faces of partitions at perimeters and through penetrations. Comply with ASTM C919 
and with manufacturer's written instructions for locating edge trim and closing off sound-
flanking paths around or through assemblies, including sealing partitions above acoustical 
ceilings. 
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J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side. 

3.4 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Type X:  All surfaces unless otherwise indicated. 
2. Mold-Resistant Type: At toilet rooms. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly. 

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with 
no end joints. Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

3.5 APPLYING TILE BACKING PANELS 

A. Cementitious Backer Units: ANSI A108.11, at locations indicated to receive tile. 
B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 

uniform plane across panel surfaces. 

3.6 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints: Install control joints according to ASTM C840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners unless otherwise indicated. 
2. LC-Bead: Use at exposed panel edges. 
3. L-Bead: Use where indicated. 
4. Structural Laminate Corner System: Use where indicated. 
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3.7 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 4: At panel surfaces that will be exposed to view. 

E. Cementitious Backer Units: Finish according to manufacturer's written instructions. 

3.8 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces. Restore surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 09 29 00 
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SECTION 09 30 13 – CERAMIC TILING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Ceramic tile. 
2. Stone thresholds. 
3. Waterproof membrane. 
4. Metal edge strips. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 
concurrently. 

1.4 DEFINITIONS 

A. General:  Definitions in the current ANSI A108 A118, series of tile installation standards and in 
the current ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. ISO 13007; Standards for Ceramic Tiles, Grouts and Adhesives. 

1.5 PERFORMANCE REQUIREMENTS 

A. Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the 
following values as determined by testing identical products per the DCOF AcuTest in 
accordance with ANSI A137.1 – 2012 standard. 

1. Level Surfaces: Minimum 0.42 wet.   

1.6 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

09 30 13 
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1.7 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Factory-mounted unglazed ceramic mosaic tile: CFT. 
2. Glazed wall tile: CWT. 
3. Marble thresholds. 
4. Chlorinated polyethylene sheet. 
5. Latex-portland cement. 
6. Latex-portland cement mortar (thin set). 
7. Water-cleanable epoxy grout. 
8. Trowelable underlayments and patching compounds. 
9. Metal edge strips. 
10. Tile cleaner. 
11. Grout sealer. 

B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and 
locations of expansion, contraction, control, and isolation joints in tile substrates and finished 
tile surfaces. 

1. Show base details. 
2. Show locations of floor drains and sloped slabs. 
3. Show threshold locations and types. 
4. Show all divider strip locations control and expansion joints. 

C. Samples for Verification and Initial Color Selection: 

1. Full-size units of each type and composition of tile and for each color and finish 
required. For ceramic mosaic tile in color blend patterns, provide full sheets of each color 
blend. 

2. Full-size units of each type of trim and accessory for each color and finish required. 

3. Stone thresholds in 6-inch lengths. 

4. Metal edge strips in 6-inch lengths. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 
B. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile 

manufacturer and Installer. 
C. Product Certificates:  For each type of product, signed by product manufacturer. 

1.9 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 
that are packaged with protective covering for storage and identified with labels describing 
contents. 
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1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 
installed for each type, composition, color, pattern, and size indicated. 

2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, 
composition, and color indicated. 

1.10 QUALITY ASSURANCE 

A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or 
producer. 

1. Obtain tile of each type and color or finish from same production run and of consistent 
quality in appearance and physical properties for each contiguous area. 

B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality 
for each mortar, adhesive, and grout component from one manufacturer and each aggregate 
from one source or producer. 

C. Source Limitations for Other Products:  Obtain each of the following products specified in this 
Section from a single manufacturer for each product: 

1. Stone thresholds. 
2. Waterproof membrane. 
3. Metal edge strips. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact 
until time of use.  Comply with requirements in current ANSI A137.1 for labeling tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces 
from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, 
remove coating from bonding surfaces before setting tile. 

1.12 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is complete and 
ambient temperature and humidity conditions are maintained at the levels indicated in 
referenced standards and manufacturer's written instructions. 
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PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide tile that complies with most current ANSI A137.1 for 
types, compositions, and other characteristics indicated. 

1. Provide tile complying with Standard grade requirements unless otherwise indicated. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with most current 
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced 
by TCNA installation methods specified in tile installation schedules, and other requirements 
specified. 

C. ISO 13007 Standards for Ceramic Tiles, Grouts and Adhesives: Provide materials complying 
with ISO 13007-1, 13007-2, 13007-3, 13007-4.  

D. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and 
package so tile units taken from one package show same range in colors as those taken from 
other packages and match approved Samples. 

E. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard 
with manufacturer unless otherwise indicated. 

2.2 TILE PRODUCTS 

A. Tile Type CFT1:  Factory-Mounted Unglazed Ceramic Mosaic Tile 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile; 
Division of Dal-Tile International Inc.; Keystones “Blends “ or comparable product by 
one of the following: 

a. American Olean Inc. 

2. Composition:  ceramic mosaic porcelain. 

3. Module Size:  1 by 1 inch. 

4. Thickness:  1/4 inch. 

5. Face:  Plain with cushion edges. 

6. Tile Color and Pattern:  As selected by Architect, as follows: 

a. Field Tile: Daltile Keystones, price groups “Blend patterns”. 

7. Grout Color:  As selected by Architect from manufacturer's full range. 
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8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where 
applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, 
selected from manufacturer's standard shapes: 

B. Tile Type CWT 1:  Glazed Wall Tile 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile 
Color Wheel Linear collection Glazed ceramic tile”; Division of Dal-Tile International 
Inc.; or comparable product by one of the following: 

a. American Olean Inc. 

2. Module Size:   4 x 8 inches- Horizontal, Stack Installation. 

3. Thickness:  3/8-inch, 5/16 inch. 

4. Face:  Plain with cushion edges. 

5. Finish:  Matte /Semi-gloss glaze. 

6. Tile Color and Pattern:  As selected by Architect, as follows: 

a. Field Tile: Daltile Color Wheel Linear, price groups 1 and 2. 
b. Accent Tile: Daltile Color Wheel Linear, all price groups including price group. 
c. Provide accent tile equal to 30 percent of total tile area, with the remainder as field 

tile. 

7. Grout Color:  As selected by Architect from manufacturer's full range. 

8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where 
applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, 
selected from manufacturer's standard shapes: 

a. Base for Thin-Set Mortar Installations:  Straight, flat top cove, module size 4 by 86 
inches. 

b. External Corners for Thin-Set Mortar Installations:  Surface bullnose, same size as 
adjoining flat tile. 

c. Internal Corners:  Field-butted square corners.  For coved base and cap use angle 
pieces designed to fit with stretcher shapes. 

C. Tile Type CWT 2:  Glazed Wall Tile 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile 
Classic Wheel Collection Glazed ceramic tile”; Division of Dal-Tile International Inc.; or 
comparable product by one of the following: 

a. American Olean Inc. 

2. Module Size:   3 x 6 inches and 6 x 6 inches- refer to elevation to match 
existing/adjacent. 

3. Thickness:  5/16 inch. 
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4. Face:  Plain with cushion edges. 

5. Finish:  Matte /Semi-gloss glaze. 

6. Tile Color and Pattern:  As selected by Architect, as follows: 

a. Field Tile: Daltile Color Wheel, price groups 1 and 2. 
b. Accent Tile: Daltile Color Wheel , all price groups including price group. 
c. Provide accent tile equal to 30 percent of total tile area, with the remainder as field 

tile. 

7. Grout Color:  As selected by Architect from manufacturer's full range. 

8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where 
applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, 
selected from manufacturer's standard shapes: 

a. Base for Thin-Set Mortar Installations:  Straight, flat top cove, module size 4 by 86 
inches. 

b. External Corners for Thin-Set Mortar Installations:  Surface bullnose, same size as 
adjoining flat tile. 

c. Internal Corners:  Field-butted square corners.  For coved base and cap use angle 
pieces designed to fit with stretcher shapes. 

2.3 THRESHOLDS 

A. General:  Fabricate to sizes and profiles indicated or required to provide transition between 
adjacent floor finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch above 
adjacent floor surface.  Finish bevel to match top surface of threshold.  Limit height of 
threshold to 1/2 inch or less above adjacent floor surface. 

B. Marble Thresholds:  ASTM C 503, with a minimum abrasion resistance of 12 per 
ASTM C 1353 or ASTM C 241 and with honed finish. 

1. Description:  As selected by Architect from manufacturer’s full range. 

2.4 WATERPROOF MEMBRANE 

A. General:  Manufacturer's standard product, selected from the following, that complies with 
ANSI A118.10 and is recommended by the manufacturer for the application indicated.  Include 
reinforcement and accessories recommended by manufacturer. 

B. Cement Based Waterproofing and Crack Isolation Membrane: Flexible mortar consisting of 
cement-based mix and latex additive. 
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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. Laticrete Hydro Ban Cementous Waterproof Membrane. 
b. MAPEI Corporation; Mapelastic  315. 
c. TEC; a subsidiary of H. B. Fuller Company; Triple Flex Waterproofing, Crack 

Isolation Membrane & Mortar. 

C. Moisture Control: 2-part liquid coating. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Laticrete Vapor Ban Primer ER.   
b. MAPEI  Planiseal MSP. 

D. Latex Based Waterproofing and Crack Isolation Membrane: fast setting, flexible, thin, load-
bearing, waterproofing membrane system consisting of a premixed, quick-drying liquid latex, 
for installation under ceramic tile or  complying with  ANSI A118.10 and ANSI A118.12; and 
having IAMPO certification as a shower pan liner 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Laticrete International; Hydro ban 
b. MAPEI- Mapelastic Aquadefense  
c.       Custom Building Products; Red Gard 

2.5 SETTING MATERIALS 

A. Latex-Portland Cement Mortar (Thin Set): ISO 13007; C2ES2P2 and  ANSI A118.4. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Laticrete 
International; Laticrete 254 platinum or comparable product by one of the following:  

a. MAPEI- Ultra Flex 3 
b. TEC; a subsidiary of H. B. Fuller Company. 
c. Custom Building Products 

2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or 
acrylic additive to which only water must be added at Project site. 

3. For wall applications, provide mortar that complies with requirements for nonsagging 
mortar in addition to the other requirements in ANSI A118.4. 
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2.6 GROUT MATERIALS 

A. Water-Cleanable Epoxy Grout: ISO 13007; RG and ANSI A118.3. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Laticrete 
International; Spectralock Pro Premium Epoxy Grout or comparable product by one of 
the following: 

a. MAPEI-Kerapoxy CQ 
b. TEC; a subsidiary of H. B. Fuller Company. 
c. Custom Building Products 

2.7 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated. 

1. Laticrete NXT Surface Prep Line.  

B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness, metallic or 
combination of metal and PVC or neoprene base, designed specifically for flooring 
applications; stainless-steel, ASTM A 666, 300 Series exposed-edge material. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products as shown but not limited to all associated required accessories, that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Schluter Systems L.P. 

C. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and 
grout surfaces, specifically approved for materials and installations indicated by tile and grout 
manufacturers. 

1. Laticrete Stonetech Stone and Tile Cleaner. 

D. Grout Sealer:  Manufacturer's standard product for sealing grout joints and that does not change 
color or appearance of grout. 

1. Products:  Subject to compliance with requirements, provide one of the following:  

2.8 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions. 

B. Add materials, water, and additives in accurate proportions. 
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C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and 
other procedures to produce mortars and grouts of uniform quality with optimum performance 
characteristics for installations indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of installed tile. 

1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are 
incompatible with tile-setting materials including curing compounds and other substances 
that contain soap, wax, oil, or silicone; and comply with flatness tolerances required by 
current ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with mortar, comply with surface 
finish requirements in ANSI A108.01 for installations indicated. 

a. Verify that surfaces that received a steel trowel finish have been mechanically 
scarified. 

b. Verify that protrusions, bumps, and ridges have been removed by sanding or 
grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical 
units of work, and similar items located in or behind tile has been completed. 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if 
not coordinated, adjust joint locations in consultation with Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile  installed with suitable products 
made to be trowelable with trowelable leveling and patching compound specifically 
recommended by tile-setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar 
bed that complies with  current ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and 
packaged so tile units taken from one package show same range of colors as those taken from 
other packages and match approved Samples.  If not factory blended, either return to 
manufacturer or blend tiles at Project site before installing. 
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3.3 TILE INSTALLATION 

A. Comply with current TCNA's "Handbook for Ceramic Tile Installation" for current TCNA 
installation methods specified in tile installation schedules.  Comply with parts of the current 
ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in 
current TCNA installation methods, specified in tile installation schedules, and apply to types of 
setting and grouting materials used. 

1. For the following installations, follow procedures in the current ANSI A108 Series of tile 
installation standards for providing 95 percent mortar coverage: 

a. Tile floors in wet areas. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 
covering without interruptions unless otherwise indicated.  Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 
visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for 
straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other 
penetrations so plates, collars, or covers overlap tile. 

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges. 

E. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and 
center tile fields in both directions in each space or on each wall area.  Lay out tile work to 
minimize the use of pieces that are less than half of a tile.  Provide uniform joint widths unless 
otherwise indicated. 

1. For tile mounted in sheets, make joints between tile sheets same width as joints within 
tile sheets so joints between sheets are not apparent in finished work. 

2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same 
size, align joints. 

3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on 
floor, base, walls, or trim, align joints unless otherwise indicated. 

4. Grout coverage for tile mounted sheets must have a minimum of 2/3, verify in field prior 
to installation that tile tabs are no more than 1/3 of the tile height.  

F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Mosaic Tile:  1/16 inch. 
2. Glazed Wall Tile:  1/16 inch. 

G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated and as per all current TCNA, EJ171 standards.  
Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints 
after installing tiles. 
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1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above and 
at same width and as per current TCNA EJ171. 

I. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless 
otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent 
floor finishes, set thresholds in latex-portland cement mortar (thin set). 

2. Do not extend cleavage membrane/waterproofing under thresholds set in latex-portland 
cement mortar.  Fill joints between such thresholds and adjoining tile set on cleavage 
membrane/ waterproofing with elastomeric sealant. 

J. Metal Edge Strips:  Install at locations indicated where exposed edge of tile flooring meets 
carpet, wood, or other flooring that finishes flush with or below top of tile and no threshold is 
indicated. 

K. Grout Sealer:  Apply grout sealer to cementitious grout joints in tile floors according to grout-
sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, 
remove excess sealer and sealer from tile faces by wiping with soft cloth. 

3.4 WATERPROOFING INSTALLATION 

A. Install ANSI A118.10 waterproofing to comply with ANSI A108.13 and manufacturer's written 
instructions to produce waterproof membrane of uniform thickness and bonded securely to 
substrate. 

B. Do not install tile or setting materials over waterproofing until waterproofing has cured and 
been tested to determine that it is watertight. 

3.5 CLEANING AND PROTECTING 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are 
free of foreign matter. 

1. Remove all grout residue from tile as soon as possible. 

2. Clean grout smears and haze from tile according to tile and grout manufacturer's written 
instructions but no sooner than 10 days after installation.  Use only cleaners 
recommended by tile and grout manufacturers and only after determining that cleaners 
are safe to use by testing on samples of tile and other surfaces to be cleaned.  Protect 
metal surfaces and plumbing fixtures from effects of cleaning.  Flush surfaces with clean 
water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating manufacturer 
and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent 
drain clogging. 
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B. Protect installed tile work with kraft paper or other heavy covering during construction period to 
prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral 
protective cleaner to completed tile walls and floors. 

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. 

D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from 
tile surfaces. 

3.6 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation F115:  Thin-set mortar; epoxy grout; TCNA F115, ANSI AA108.5  

a. Tile Type:  CFT. 
b. Thin-Set Mortar:  Latex-portland cement mortar. 
c. Grout:  Water-cleanable epoxy grout. 

B. Interior Wall Installations: 

1. Tile Installation W244:  Thin-set mortar on cementitious backer units over cleavage 
membrane; TCNA W244. 

a. Tile Type:  CWT. 
b. Thin-Set Mortar:  Latex-portland cement mortar. 
c. Grout: Water-cleanable epoxy grout. 

END OF SECTION 09 30 13 
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SECTION 09 51 13 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for interior ceilings. 

1.3 DEFINITIONS 

A. CAC: Ceiling Attenuation Class. 
B. LR: Light Reflectance. 
C. NRC: Noise Reduction Coefficient. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Attachment devices. 
2. Wire hangers, braces and ties. 
3. Hanger rods. 
4. Flat hangers. 
5. Angle hangers. 
6. Hold-down clips. 
7. Roll-formed, sheet-metal edge moldings and trim. 

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: 

09 51 13 
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1. Acoustical panels for ceiling type A1. 
2. Metal suspension system for ceiling type A1. 
3. Extruded-aluminum or roll-formed, steel sheet metal edge moldings and trim. 

C. Sustainable Design Submittals: 

1. Product Data: For recycled content. 

D. Samples for Verification: If proposing products other than those specifically named in Part 2 of 
this Section, for each component indicated and for each exposed finish required, prepared on 
Samples of sizes indicated below: 

1. Acoustical Panels: Set of 6-inch-square Samples of each type, color, pattern, and texture. 
2. Exposed Suspension-System Members, Moldings, and Trim: Set of 6-inch-long Samples 

of each type, finish, and color. 

1.7 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of the items involved: 

1. Ceiling suspension-system members. 

2. Structural members to which suspension systems will be attached. 

3. Method of attaching hangers to building structure. 

4. Items penetrating finished ceiling and ceiling-mounted items including the following: 

a. Lighting fixtures. 
b. Diffusers. 
c. Grilles. 
d. Speakers. 
e. Sprinklers. 
f. Access panels. 
g. Detectors. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 

1.9 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Units: Full-size panels equal to 2 percent of quantity installed of each 
acoustical panel type. 
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2. Suspension-System Components: Quantity of each exposed component equal to 2 percent 
of quantity installed of each metal suspension system type. 

3. Hold-Down Clips: Equal to 2 percent of quantity installed. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension-system components, and accessories to Project site and 
store them in a fully enclosed, conditioned space where they will be protected against damage 
from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and 
other causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized 
moisture content. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed 
and weathertight, wet-work in spaces is complete and dry, work above ceilings is complete, and 
ambient temperature and humidity conditions are maintained at the levels indicated for Project 
when occupied for its intended use. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Match each type of acoustical ceiling panel with a supporting suspension 
system of the same manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E1264. 
2. Smoke-Developed Index: 50 or less. 

2.3 ACOUSTICAL PANELS, GENERAL 

A. Acoustical Panel Standard: Provide manufacturer's standard panels according to ASTM E1264 
and designated by type, form, pattern, acoustical rating, and light reflectance unless otherwise 
indicated. 

B. Color: White. 
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C. Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial formulation 
that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing 
no mold, mildew, or bacterial growth when tested according to ASTM D3273, ASTM D3274, 
or ASTM G21 and evaluated according to ASTM D3274 or ASTM G21. 

D. Acoustical Panels for Ceiling Type A1: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to: 

a. Armstrong World Industries, Inc.; Fine Fissured High NRC 1754. 
b. CertainTeed Ceilings; Fine Fissured High NRC HHF-457 HNRC. 
c. USG Corporation; Radar High-NRC Panels 22111. 

2. Type and Form: Type III, mineral base with painted finish; Form 2, water felted. 

3. Pattern:  As indicated by manufacturer's designation. 

4. Modular Size: 24 by 24 inches. 

5. Thickness: 3/4 inch. 

6. Edge Detail: Square. 

7. NRC: Not less than 0.70. 

8. CAC: Not less than 35. 

9. LR: Not less than 0.80. 

10. Recycled Content: Not less than 40 percent. 

2.4 METAL SUSPENSION SYSTEMS, GENERAL 

A. Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, metal 
suspension system and accessories according to ASTM C635/C635M and designated by type, 
structural classification, and finish indicated. 

1. High-Humidity Finish: Where indicated, provide coating tested and classified for "severe 
environment performance" according to ASTM C635/C635M. 

2.5 WIDE-FACE METAL SUSPENSION SYSTEMS  

A. Wide-Face Suspension System for Ceiling Type A1: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Prelude XL 15/16-inch Exposed Tee System. 
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b. CertainTeed Ceilings; 15/16-inch EZ Stab Classic System. 
c. USG Corporation; Donn Brand DX Acoustical Suspension System. 

2. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll 
formed from cold-rolled steel sheet; hot-dip galvanized, G30 coating designation; with 
prefinished 15/16-inch-wide metal caps on flanges. 

3. Structural Classification:  Heavy-duty system. 

4. End Condition of Cross Runners: Override (stepped) type. 

5. Face Design: Flat, flush. 

6. Cap Material: Cold-rolled steel. 

7. Cap Finish: Painted white. 

2.6 ACCESSORIES 

A. Wire Hangers, Braces, and Ties: Provide wires as follows: 

1. Zinc-Coated, Carbon-Steel Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper. 

2. Size: Wire diameter sufficient for its stress at three times hanger design load 
(ASTM C635/C635M, Table 1, "Direct Hung") will be less than yield stress of wire, but 
not less than 0.106-inch- diameter wire. 

B. Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint. 

C. Flat Hangers: Mild steel, zinc coated or protected with rust-inhibitive paint. 

D. Angle Hangers: Angles with legs not less than 7/8 inch wide; formed with 0.04-inch-thick, 
galvanized-steel sheet complying with ASTM A653/A653M, G90 coating designation; with 
bolted connections and 5/16-inch-diameter bolts. 

E. Hold-Down Clips: Manufacturer's standard hold-down. 

2.7 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations that comply with 
seismic design requirements; formed from sheet metal of same material, finish, and color as that 
used for exposed flanges of suspension-system runners. 

1. Edge moldings shall fit acoustical panel edge details and suspension systems indicated 
and match width and configuration of exposed runners unless otherwise indicated. 

2. For lay-in panels with reveal edge details, provide stepped edge molding that forms 
reveal of same depth and width as that formed between edge of panel and flange at 
exposed suspension member. 
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3. For circular penetrations of ceiling, provide edge moldings fabricated to diameter 
required to fit penetration exactly. 

2.8 ACOUSTICAL SEALANT 

A. Acoustical Sealant: As specified in Division 07 Section " Joint Sealants." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which acoustical 
panel ceilings attach or abut, with Installer present, for compliance with requirements specified 
in this and other Sections that affect ceiling installation and anchorage and with requirements 
for installation tolerances and other conditions affecting performance of acoustical panel 
ceilings. 

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture 
damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 
opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless 
otherwise indicated, and comply with layout shown on reflected ceiling plans. 

B. Lay out openings for penetrations centered on the penetrating items. 

3.3 INSTALLATION 

A. Install acoustical panel ceilings according to ASTM C636/C636M and manufacturer's written 
instructions. 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 
by bracing, countersplaying, or other equally effective means. 
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3. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support standard 
suspension-system members, install supplemental suspension members and hangers in 
form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling-suspension members and to supports above with a 
minimum of three tight turns. Connect hangers directly to structure or to inserts, eye 
screws, or other devices that are secure and appropriate for substrate and that will not 
deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 

5. Secure flat, angle, channel, and rod hangers to structure by attaching to inserts, eye 
screws, or other devices that are secure and appropriate for both the structure to which 
hangers are attached and the type of hanger involved. Install hangers in a manner that will 
not cause them to deteriorate or fail due to age, corrosion, or elevated temperatures. 

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten 
hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or 
power-actuated fasteners that extend through forms into concrete. 

7. When steel framing does not permit installation of hanger wires at spacing required, 
install carrying channels or other supplemental support for attachment of hanger wires. 

8. Do not attach hangers to steel deck tabs. 

9. Do not attach hangers to steel roof deck. Attach hangers to structural members. 

10. Space hangers not more than 48 inches o.c. along each member supported directly from 
hangers unless otherwise indicated; provide hangers not more than 8 inches from ends of 
each member. 

11. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four 
tight turns. Suspend bracing from building's structural members as required for hangers, without 
attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into 
concrete with cast-in-place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 
where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 
moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more 
than 3 inches from ends. Miter corners accurately and connect securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with one another. 
Remove and replace dented, bent, or kinked members. 
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F. Install acoustical panels with undamaged edges and fit accurately into suspension-system 
runners and edge moldings. Scribe and cut panels at borders and penetrations to provide precise 
fit. 

1. For square-edged panels, install panels with edges fully hidden from view by flanges of 
suspension-system runners and moldings. 

2. Paint cut edges of panel remaining exposed after installation; match color of exposed 
panel surfaces using coating recommended in writing for this purpose by acoustical panel 
manufacturer. 

3. Install hold-down clips in areas indicated; space according to panel manufacturer's 
written instructions unless otherwise indicated. 

a. Hold-Down Clips: Space 24 inches o.c. on all cross runners. 

3.4 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the following 
special inspections: 

1. Periodic inspection during the installation of suspended ceiling grids according to 
ASCE/SEI 7. 

B. Acoustical panel ceiling hangers, anchors, and fasteners will be considered defective if they do 
not pass tests and inspections. 

3.5 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension-system members. Comply with manufacturer's written instructions for cleaning and 
touchup of minor finish damage. 

B. Remove and replace ceiling components that cannot be successfully cleaned and restored to 
permanently eliminate evidence of damage. 

END OF SECTION 09 51 13 
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Resilient base. 
2. Resilient molding accessories. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Resilient base: rubber RB. 
2. Reducers. 
3. Edge guards. 
4. Trowelable leveling and patching compounds. 
5. Concrete slab primer. 
6. Adhesives. 

B. Samples for Verification and Initial Color Selection:  

1. For each type of product indicated, in manufacturer's standard-size Samples but not less 
than 2-1/2 inches long, of each resilient product color, texture, and pattern required. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each 
type, color, pattern, and size of resilient product installed. 

09 65 13 
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1.6 QUALITY ASSURANCE 

A. Source Limitations for Resilient Base and Accessories:  Obtain each type of resilient base and 
accessories from a single source with resources to provide materials of consistent quality in 
appearance and physical properties. 

B. Fire-Test-Response Characteristics:  As determined by testing identical products according to 
ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 
55 deg F or more than 90 deg F. 

1.8 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F or more than 90 deg F, in spaces to receive resilient products during the following time 
periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 
manufacturer, but not less than 55 deg F or more than 90 deg F. 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 RESILIENT BASE: RUBBER RB  

A. Resilient Base: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to the following: 

a. Mannington Commercial; Premium Rubber Edge. 
b. Johnsonite; Rubber Wall Base. 
c. Roppe Corporation, USA; Pinnacle Series Rubber Wall Base 
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B. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Type TP (rubber, thermoplastic). 
2. Manufacturing Method:  Group I (solid, homogeneous). 
3. Style:  Cove (base with toe). 

C. Minimum Thickness:  0.125 inch. 

D. Height:  4  and 6 inches. 

E. Lengths:  Coils in manufacturer's standard length, not less than 100 feet. 

F. Outside Corners:  Job formed. 

G. Inside Corners:  Job formed. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 RESILIENT MOLDING ACCESSORY 

A. Resilient Molding Accessory: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Reducer: 

1) Johnsonite; RR-XX Series Reducers. 
2) Roppe Corporation, USA; Reducer 1/8 inch. 

b. Edge Guards: 

1) Johnsonite; EG-XX Series Edge Guard. 
2) Roppe Corporation, USA; Carpet Edge 1/4-inch. 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by manufacturer for 
applications indicated. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 
following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 
b. Portland Cement-Based Patching: SD-P Insta Patch. 
c. Portland Cement-Based Self-Leveling Underlayment: K-10/K-60 Self-Leveling 

Underlayment Concrete. 
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B. Concrete Slab Primer: Non-staining type recommended by resilient accessories manufacturer. 

C. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and 
substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in 
other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign 
deposits that might interfere with adhesion of resilient products. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Concrete Substrates for Resilient Stair Treads and Accessories:  Prepare according to 
ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 
that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 
with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation 
only after substrates have maximum moisture-vapor-emission rate of 3 lb of 
water/1000 sq. ft. in 24 hours. 
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b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 
installation only after substrates have maximum 75 percent relative humidity level 
measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound and remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are same temperature as the space where they are to 
be installed. 

1. Move resilient products and installation materials into spaces where they will be installed 
at least 48 hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by resilient products immediately before 
installation. Following cleaning, examine substrates for moisture, alkaline salts, carbonation, or 
dust. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 
base with manufacturer's recommended adhesive filler material. 

G. Job-Formed Corners- using manufactures approved methods and tools: 

1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without 
producing discoloration (whitening) at bends.  

2. Inside Corners:  Use straight pieces of maximum lengths possible. Use scribing and 
cutting measures approved by base manufacturer. Inside corners that are not scribed to fit 
will be rejected. 

3. Use Crane #532 top-set gouger tool for all required for tight wrap and curved corners. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 
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B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece.  Install reducer strips at edges of carpet and resilient floor 
covering that would otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of resilient 
products. 

B. Perform the following operations immediately after completing resilient product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 
4. Do not wash floor until after the period recommended by manufacturer. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products until Substantial Completion. 

END OF SECTION 09 65 13 
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SECTION 09 65 19 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Luxury vinyl floor tile  
2. Vinyl composition floor tile. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Luxury vinyl tile LVT 
2. Vinyl composition floor tile VCT1. 
3. Trowelable leveling and patching compounds. 
4. Concrete slab primer. 
5. Adhesives. 
6. Movement Joint 
7. Floor polish. 

B. Shop Drawings:  For each type of floor tile.  Include floor tile layouts, edges, columns, 
doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

1. Show details of patterns. 
2. Show base details. 
3. Show locations of divider strips, control, and expansion joints. 
4. Show locations of floor drains and sloped slabs. 
5. Show threshold locations and types. 

C. Samples for Verification and Initial Color Selection:  Full-size units of each color and pattern of 
floor tile required. 

09 65 19 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of floor tile to include in maintenance manuals. 

1.7 MATERIALS MAINTENANCE SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Floor Tile:  Furnish 1 box for every 50 boxes or fraction thereof, of each type, color, and 
pattern of floor tile installed. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are 
competent in techniques required by manufacturer for floor tile installation indicated. 

1. Engage an installer who employs workers for this Project who are trained or certified by 
manufacturer for installation techniques required. 

B. Source Limitations for Resilient Tile:  Obtain each type of resilient tile from a single source 
with resources to provide materials of consistent quality in appearance and physical properties. 

C. Fire-Test-Response Characteristics:  As determined by testing identical products according to 
ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 55 
deg F or more than 90 deg F.  Store floor tiles on flat surfaces. 

1.10 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F or more than 90 deg F, in spaces to receive floor tile during the following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 
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B. Until Substantial Completion, maintain ambient temperatures within range recommended by 
manufacturer, but not less than 55 deg F or more than 90 deg F. 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Low-Emitting Materials:  Flooring system shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

2.2 HIGH PERFORMANCE LUXURY VINYL TILE -LVT 

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Tarkett: iD Latitude Series- Wood. 

B. Tile Standard:  ASTM F 1700. 

1. Class: Class III, printed film vinyl tile. 
2. Type: Type B, embossed surface. 

C. Thickness:  3.0mm. 

D. Size:  6” x 48”. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors, up to 4 colors 
per building. 

2.3 VINYL COMPOSITION FLOOR TILE: VCT1 

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Field Tile: 

a. Armstrong World Industries, Inc.; Standard Excelon Imperial Texture (including 
Imperial Texture Classics) and Standard Excelon MultiColor. 

b. Johnsonite Flooring – the Azrock collection, (including standard, textile and solids 
collections). 
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2. Accent Tile 30%: 

a. Armstrong World Industries, Inc.; Standard Excelon Imperial Texture (including 
Imperial Texture Classics), Standard Excelon MultiColor, and Standard Excelon 
Rave. 

b. Johnsonite Flooring – the Azrock collection, (including standard, textile and solids 
collections). 

B. Tile Standard:  ASTM F 1066, Class 2, through-pattern tile. 

C. Wearing Surface:  Smooth. 

D. Thickness:  0.125 inch, 1/8inch. 

E. Size:  12 by 12 inches. 

F. Colors and Patterns:  As selected by Architect from full range of industry colors. 

1. Provide accent tile equal to 30 percent of total vinyl composition floor tile area, with the 
remainder as field tile. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by manufacturer for 
applications indicated. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 
following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 
b. Portland Cement-Based Self-Leveling Underlayment: K-10/K60 Self-Leveling 

Underlayment Concrete. 

B. Concrete Slab Primer: Non-staining type recommended by resilient tile flooring manufacturer. 

C. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and substrate 
conditions indicated. 

1. Adhesives shall comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24): 

a. VCT Adhesives:  Not more than 50 g/L. 

2. Adhesives shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer, 
containing not less than 16 to 25 percent solids. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in 
other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign 
deposits that might interfere with adhesion of floor tile. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 
that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 
with installation only after substrates pass testing. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 
with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation 
only after substrates have maximum moisture-vapor-emission rate of 3 lb of 
water/1000 sq. ft. in 24 hours. 

1) At a minimum, test concrete substrates in at least 3 locations in separate 
parts of the floor for applications of 2000 square feet or less; provide one 
additional test location for each additional 1000 square feet, or fraction 
thereof. 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 
installation only after substrates have maximum 75 percent relative humidity level 
measurement. 
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C. Wood Subfloors: 

1. Verify that underlayment over subfloor complies with requirements in Section 06 16 00, 
“Sheathing.” 

2. Verify underlayment surface is free of surface irregularities and substances with potential 
to interfere with adhesive bond, show through surface, or stain tile. 

D. Existing Floors: Condition of existing subfloor is unknown prior to removal of existing flooring. 
If, after removal of existing flooring, subfloor requires leveling, patching, or filling, notify 
Architect in writing. 

1. Asbestos Abatement Areas: In areas where removal of existing flooring is included in 
asbestos abatement procedures, coordinate with entity responsible for abatement to 
ensure patching and repair is compatible with requirements for installation of resilient tile 
flooring. 

E. Comply with resilient tile manufacturer’s written instructions to prepare substrates. 

1. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound and remove bumps and ridges to produce a uniform and smooth substrate. 

2. Ensure patching and repair materials are compatible with resilient tile. 

3. Levelness Tolerances: Apply patching and repair materials to provide levelness of floor 
substrate within 1/4 inch in 10 feet unless more stringent levelness is recommended or 
required by resilient tile manufacturer. 

4. Flash Patching and Skim Coating: Apply flash patching material to areas with 1/8 inch or 
less depression. 

5. Patching: Apply patching material to areas with 1/8 inch or greater depression. 

6. Self-Leveling Underlayment: Apply self-leveling material to areas where flash patching 
and patching described above cannot provide smooth, level surface acceptable to receive 
resilient tile flooring. 

F. Do not install floor tiles until they are same temperature as space where they are to be installed. 

1. Move resilient products and installation materials into spaces where they will be installed 
at least 48 hours in advance of installation. 

G. Sweep and vacuum clean substrates to be covered by resilient products immediately before 
installation. Following cleaning, examine substrates for moisture, alkaline salts, carbonation, or 
dust. 

3.3 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 
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B. Lay out floor tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using 
cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles in pattern indicated. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed 
tiles. 

1. Lay tiles as follows: 12” x 12.” 

a. Field Tile: To match existing/adjacent in pattern of colors and sizes indicated. 
b. Accent Tile: To match existing/adjacent in pattern of colors and sizes indicated. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 
fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles 
to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent, non-
staining marking device. 

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 
and similar items in finished floor areas.  Maintain overall continuity of color and pattern 
between pieces of tile installed on covers and adjoining tiles.  Tightly adhere tile edges to 
substrates that abut covers and to cover perimeters. 

H. Apply concrete slab primer, if recommended by resilient tile manufacturer, prior to applying 
adhesive. Apply according to manufacturer’s written instructions. 

I. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 
4. Do not wash floor until after the period recommended by resilient tile manufacturer. 

C. Protect floor tile products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 
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D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile surfaces 
before applying liquid floor polish. 

E. Cover floor tile until Substantial Completion. 

F. Perform the following operations in each area of Project upon completion of floor installation 
and as recommended by manufacturer. 

1. Vinyl Composition Floor Tile: 

a. Scrub floor with a neutral detergent solution at 4 to 6 oz per gallon. Scrub floor 
using pads or brushes as recommended by vinyl composition floor tile 
manufacturer. 

b. Use stripping solutions at badly soiled or scratched areas, as recommended by 
vinyl composition floor tile manufacturer. 

c. Thoroughly rinse floor, wet vacuum, and dry floor. Floor must be free from all 
dust, dirt and any particles that may become lodged in final polish application. 

d. Apply five coats of commercial floor polish. Apply each coat as recommended by 
product manufacturer. 

END OF SECTION 09 65 19 
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SECTION 09 68 13 - TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Entry way carpet tile system. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include manufacturer's written data on physical 
characteristics, durability, and fade resistance. Include installation recommendations for each 
type of substrate. 

1. Entry way carpet tile 
2. Trowelable leveling and patching compounds. 
3. Adhesives. 
4. Metal edge/transition strip. 

B. Shop Drawings:  Show the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 
cutouts are required in carpet. 

2. Carpet type, color, and dye lot. 
3. Type, color, and location of edge, transition, and other accessory strips. 
4. Transition details to other flooring materials. 
5. Base details. 

C. Samples for Verification and Initial Color Selection:  For each of the following products and 
for each color and texture required.  Label each Sample with manufacturer's name, material 
description, color, pattern, and designation indicated on Drawings and in schedules. 

1. Carpet Tile:  Full-size Sample. 
2. Exposed Edge, Transition, and Other Accessory Stripping:  12-inch- long Samples. 

D. Sample Warranty:  For special warranty. 

09 68 13 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 
B. Product Test Reports:  For carpet tile, for tests performed by a qualified testing agency. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 
procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

B. Warranty: Executed special warranty. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type indicated, 
but not less than 10 sq. yd. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is certified by the International Certified 
Floorcovering Installers Association at the Commercial II certification level. 

B. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of 
assemblies tested for fire response according to NFPA 253 by a qualified testing agency. 

C. Floor Radiant Panel Test: Flooring material meets the ASTM E -648 Radiant Panel Test, Class 
1 requirements.  

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104. 

1.10 FIELD CONDITIONS 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 

B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity 
conditions are maintained at occupancy levels during the remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 
bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 
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D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 
install carpet tiles before installing these items. 

1.11 WARRANTY 

A. Special Warranty for Carpet Tiles:  Manufacturer agrees to repair or replace components of 
carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 
failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, 
dimensional stability, loss of tuft bind strength, loss of face fiber, and delamination. 

3. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ENTRY WAY CARPET TILE C1 

A. Basis of design product: Subject to compliance with requirements, provide, “Mannington 
Commercial Carpet.” Collection: Frixtion and Iiaison Collection Carpet Entry System” the 
following Pattern[s] or comparable product by the following:  

1. Mannington Commercial; Liaison collection. 

B. Pattern: Recoarse II, Ruffian II, Change, Force and Inertia   

C. Color:  As selected by Architect from manufacturer's full range. 

D. Fiber Content:  100 percent nylon 6, 6. 

E. Pile Characteristic:  Tip Shear Tufted loop pile 

F. Pile Thickness:  0.155 for inches. 

G. Stitches:  10 per inch. 

H. Gage:  5/ 32. 

I. Face Weight:  36 oz/sq. yd and 38 oz/sq. yd 

J. Primary Backing/Backcoating:  100% Synthetic. 

K. Secondary Backing:   

1. Mannington: Infinity RE Modular. 

L. Size:  24 by 24 inches and 18 x 36 inches.  

M. Applied Soil-Resistance Treatment:  Manufacturer's standard material. 
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N. Performance Characteristics:  As follows: 

1. Appearance Retention Rating:  Heavy traffic, 3.0 minimum according to ASTM D 7330. 

2. Electrostatic Propensity:  Less than 3.0 kV according to AATCC 134. 

3. Emissions:  Provide carpet tile that complies with testing and product requirements of 
CRI's "Green Label Plus" program. 

4. Emissions:  Provide carpet tile that complies with the product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 
following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: Feather Finish. 
b. Portland Cement-Based Patching: SD-P. 
c. Portland Cement-Based Self-Leveling Underlayment: K-10/K-60 Self-Leveling 

Underlayment Concrete. 

B. Adhesives:  Water-resistant, mildew-resistant, non-staining, pressure-sensitive type to suit 
products and subfloor conditions indicated, that complies with flammability requirements for 
installed carpet tile and is recommended by carpet tile manufacturer for releasable installation. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Metal Edge/Transition Strips:  Extruded aluminum with finish selected by Architect, of profile 
and width shown, of height required to protect exposed edge of carpet, and of maximum 
lengths to minimize running joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and other 
conditions affecting carpet tile performance.  Examine carpet tile for type, color, pattern, and 
potential defects. 
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B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other 
materials that may interfere with adhesive bond.  Determine adhesion and dryness 
characteristics by performing bond and moisture tests recommended by carpet tile 
manufacturer. 

2. Subfloor finishes comply with requirements specified in Section 03 30 00 "Cast-in-Place 
Concrete" for slabs receiving carpet tile. 

3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

4. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 
with installation only after substrates pass testing. 

5. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 
with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation 
only after substrates have maximum moisture-vapor-emission rate of 3 lb of 
water/1000 sq. ft. in 24 hours. 

1) At a minimum, test concrete substrates in at least 3 locations in separate 
parts of the floor for applications of 2000 square feet or less; provide one 
additional test location for each additional 1000 square feet, or fraction 
thereof. 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 
installation only after substrates have maximum 75 percent relative humidity level 
measurement. 

C. For wood subfloors, verify the following: 

1. Underlayment over subfloor complies with requirements specified in Section 06 10 00 
"Rough Carpentry." 

2. Underlayment surface is free of irregularities and substances that may interfere with 
adhesive bond or show through surface. 

D. Existing Floors: Condition of existing subfloor is unknown prior to removal of existing 
flooring. If, after removal of existing flooring, subfloor requires leveling, patching, or filling, 
notify Architect in writing. 

1. Asbestos Abatement Areas: In areas where removal of existing flooring is included in 
asbestos abatement procedures, coordinate with entity responsible for abatement to 
ensure patching and repair is compatible with requirements for installation of carpet. 

E. Entry way carpet tile system. 

1. Install over existing Terrazzo, Marble or glossy flooring- level all grout lines with 
manufactures recommended leveler, remove glossy finish by sanding.  



TILE CARPETING  Tetra Tech 

09 68 13 / Page 6 Project No. 234903-23001 Architects & Engineers 

2. VCT- tiles must be secured to floor, remove all broken, loose or cracked tiles. All wax 
must be removed apply leveler as recommended by manufacture.  

F. Proceed with installation only after unsatisfactory conditions have been corrected. 

G. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with 
carpet tile manufacturer's written installation instructions for preparing substrates indicated to 
receive carpet tile installation. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, 
holes and depressions 1/8 inch wide or wider and protrusions more than 1/32 inch unless more 
stringent requirements are required by manufacturer's written instructions. 

1. Ensure patching and repair materials are compatible with carpet tile. 

2. Levelness Tolerances: Apply patching and repair materials to provide levelness of floor 
substrate within 1/4 inch in 10 feet, unless more stringent levelness is recommended or 
required by carpet tile manufacturer. 

3. Flash Patching and Skim Coating: Apply flash patching material to areas with 1/8 inch or 
less depression. 

4. Patching: Apply patching material to areas with 1/8 inch or greater depression. 

5. Self-Leveling Underlayment: Apply self-leveling material to areas where flash patching 
and patching described above cannot provide smooth, level surface acceptable to receive 
carpet tile. 

C. Remove coatings, including curing compounds, and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical 
methods recommended in writing by carpet tile manufacturer. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile manufacturer's 
written installation instructions. 

B. Installation Method:  As recommended in writing by carpet tile manufacturer. 

C. Maintain dye lot integrity.  Do not mix dye lots in same area. 
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D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut 
edges as recommended by carpet tile manufacturer. 

E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 
flanges, alcoves, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking 
device. 

G. Install pattern parallel to walls and borders. 

H. Stagger joints of carpet tiles so carpet tile grid is offset from access flooring panel grid.  Do not 
fill seams of access flooring panels with carpet adhesive; keep seams free of adhesive. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner 
recommended by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor 
Installations." 

C. Protect carpet tile against damage from construction operations and placement of equipment 
and fixtures during the remainder of construction period.  Use protection methods indicated or 
recommended in writing by carpet tile manufacturer. 

END OF SECTION 09 68 13 
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SECTION 09 72 00 - WALL COVERINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Projection/Marker Board Wall Covering. 
2. Tackable wall covering.  

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include data on physical characteristics, 
durability, fade resistance, and flame-resistance characteristics. 

B. Shop Drawings:  Show location and extent of each wall-covering type.  Indicate seams and 
termination points. 

C. Samples for Verification and Initial Color Selection:  Full width by 36-inch-long section of wall 
covering. 

1. Sample from same print run or dye lot to be used for the Work, with specified treatments 
applied.  Show complete pattern repeat. Mark top and face of fabric. 

2. Sample from same flitch to be used for the Work, with specified finish applied. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for wall covering. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For wall coverings to include in maintenance manuals. 

09 72 00 
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1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Wall-Covering Materials:  For each type, full-size units equal to 10 percent of amount 
installed, but not less than one full roll. 

1.8 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  As determined by testing identical wall coverings applied 
with identical adhesives to substrates according to test method indicated below by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 

1. Surface-Burning Characteristics:  As follows, per ASTM E 84: 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 

2. Fire-Growth Contribution:  Textile wall coverings tested according NFPA 286 non-
sprinklered area on partitions less than 8 feet and complying with test protocol and 
criteria in the 2003 IBC. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install wall coverings until spaces are enclosed 
and weather tight, wet work in spaces is complete and dry, work above ceilings is complete, and 
temporary HVAC system is operating and maintaining ambient temperature and humidity 
conditions at occupancy levels during the remainder of the construction period. 

1. Maintain a consistent temperature of not less than 60 deg F in installation areas for at 
least 10 days before and 10 days after installation, unless otherwise recommended by 
wall covering manufacturer. 

B. Lighting:  Do not install wall covering until a permanent level of lighting is provided on the 
surfaces to receive wall covering. 

C. Ventilation:  Provide continuous ventilation during installation and for not less than the time 
recommended by wall-covering manufacturer for full drying or curing. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Low-Emitting Materials:  Wall covering system shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 
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2.2 WALL COVERINGS 

A. General:  Provide rolls of each type of wall covering from same print run or dye lot. 

2.3 PROJECTION/MARKER BOARD WALL COVERING 

A. Vinyl, gloss, smooth wallcovering for projection and dry erase markers:   

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Wall talker 
“Just-rite”; or comparable product. 

B. Pattern: Visual textured- smooth, high gloss 

C. Total thickness:  17 mils.  

D. Width:  60” inches. 

E. Backing:  Non-woven on gyp board. 

F. Adhesive: heavy duty clear or clay based premixed vinyl adhesive as recommended by 
manufacture. 

G. Substrate primer: White pigmented acrylic base primer/sealer specifically formulated to use 
with vinyl wallcovering. 

H. Substrate surface: Minimum Level 4 finish, per GA-214-M-97.  
 

I. Colors, Textures, and Patterns:  As selected by Architect from manufacturer's full range. 

2.4 TACKABLE WALLCOVERING 

A. Linoleum resilient homogeneous, self-healing tackable wall surface:   

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Wall talker 
“Tac-wall”; or comparable product. 

B. Pattern: C250 

C. Total thickness:  ¼ inch.  

D. Width:  47”/48”. 

E. Backing:  Burlap. 

F. Adhesive: Solvent-free, SBR type linoleum adhesive (L-910) as recommended by manufacture. 

G. Substrate primer: White pigmented acrylic base primer/sealer specifically formulated to use 
with vinyl wallcovering. 

H. Substrate surface: Minimum Level 4 finish, per GA-214-M-97.  
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I. Colors, Textures, and Patterns:  As selected by Architect from manufacturer's full range, of min. 

12 colors. 

2.5 ACCESSORIES 

A. Adhesive:  Mildew-resistant, non-staining, strippable adhesive, for use with specific wall 
covering and substrate application as recommended in writing by wall-covering manufacturer. 

1. Adhesive shall have VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 
 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Primer/Sealer:  Mildew resistant, complying with requirements in Section 09 90 00 "Painting" 
and recommended in writing by wall-covering manufacturer for intended substrate. 

C. Wall Liner:  Nonwoven, synthetic underlayment and adhesive as recommended by wall-
covering manufacturer. 

D. Seam Tape:  As recommended in writing by wall-covering manufacturer. 

E. Metal Primer:  Interior ferrous metal primer complying with Section 09 90 00 "Painting." 

F. Marker/Eraser Dispenser- Provide Plastic marker/eraser dispenser for each board unit, min. one 
per room.  

G. Trim:   

1. Wall-covering for projection and dry erase markers:  J-cap, 1/16” aluminum trim, miter at 
all corners. Secure with mechanical fasteners with self-tapping drywall screws.  

a. Wallcovering for tackable surface: J-trim, 5/16 aluminum trim, miter at all corners. 
Secure with mechanical fasteners with self-tapping drywall screws.  

b. Wall covering for tackable surface: H-trim, 5/16 aluminum trim, for material 
seams. Secure with mechanical fasteners with self-tapping drywall screws. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
levelness, wall plumpness, maximum moisture content, and other conditions affecting 
performance of the Work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances that could impair bond of wall covering, including dirt, oil, 
grease, mold, mildew, and incompatible primers. 

C. Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, 
unsound coatings, cracks, and defects. 

1. Moisture Content:  Maximum of 5 percent on new plaster, concrete, and concrete 
masonry units when tested with an electronic moisture meter. 

2. Plaster:  Allow new plaster to cure.  Neutralize areas of high alkalinity.  Prime with 
primer as recommended in writing by primer/sealer manufacturer and wall-covering 
manufacturer. 

3. Metals:  If not factory primed, clean and apply metal as recommended in writing by 
primer/sealer manufacturer and wall-covering manufacturer. 

4. Gypsum Board:  Prime with primer as recommended in writing by primer/sealer 
manufacturer and wall-covering manufacturer. 

5. Painted Surfaces:  Treat areas susceptible to pigment bleeding. 

D. Check painted surfaces for pigment bleeding.  Sand gloss, semigloss, and eggshell finish with 
fine sandpaper. 

E. Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and 
similar items. 

F. Acclimatize wall-covering materials by removing them from packaging in the installation areas 
not less than 24 hours before installation. 

G. Install wall liner, with no gaps or overlaps, where required by wall-covering manufacturer.  
Form smooth wrinkle-free surface for finished installation.  Do not begin wall-covering 
installation until wall liner has dried. 

3.3 INSTALLATION 

A. General:  Comply with wall-covering manufacturers' written installation instructions applicable 
to products and applications indicated except where more stringent requirements apply. 

B. Cut wall-covering strips in roll number sequence.  Change roll numbers at partition breaks and 
corners. 

C. Install strips in same order as cut from roll. 
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D. Install reversing every other strip. 
E. Install wall covering with no gaps or overlaps, no lifted or curling edges, and no visible 

shrinkage. 
F. Match pattern 72 inches above the finish floor. 
G. Install seams vertical and plumb at least 6 inches from outside corners and 3 inches from inside 

corners unless a change of pattern or color exists at corner.  No horizontal seams are permitted. 
H. Fully bond wall covering to substrate.  Remove air bubbles, wrinkles, blisters, and other defects. 
I. Trim edges and seams for color uniformity, pattern match, and tight closure.  Butt seams 

without any overlay or spacing between strips. 

3.4 CLEANING 

A. Remove excess adhesive at finished seams, perimeter edges, and adjacent surfaces. 
B. Use cleaning methods recommended in writing by wall-covering manufacturer. 
C. Replace strips that cannot be cleaned. 
D. Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, 

and similar items. 

END OF SECTION 09 72 00 
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SECTION 09 91 00 – PAINTING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of paint systems, for the following: 

1. Interior applications. 
 
a. Painting systems indicated on Drawings and in Schedules applied to new and 

existing exterior and interior surfaces and related components including but not 
limited to items such as hollow metal doors frames, doors, access doors, trim 
pieces, window sash, trim and previously painted cabinet heater/fin tube 
enclosures, exposed ductwork etc., unless otherwise indicated, including 
appropriate surface preparation for all new or existing surfaces to be painted 
including previously painted surfaces and surfaces with existing wall coverings 

 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product for substrates indicated.  Include preparation 
requirements and application instructions. Include all paint products under one cover sheet.  

1. Interior CMU. 
2. Interior CMU (deep tone accent colors). 
3. Interior steel. 
4. Interior steel (deep tone accent colors). 
5. Interior previously painted cabinet heater/fin tube enclosures. 
6. Interior steel piping, piping supports and hangers. 
7. Interior aluminum (where indicated). 
8. Interior wood. 
9. Interior wood (deep tone accent colors). 
10. Interior plaster. 
11. Interior plaster (deep tone accent colors). 
12. Interior gypsum board. 
13. Interior gypsum board (deep tone accent colors). 

09 91 00 
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14. Interior insulation-covering. 
15. Interior insulation-covering (deep tone accent colors). 
16. Interior stained wood (closed or open grain). 
17. Interior stained wood (closed or open grain). 
18. Interior clear finish wood (closed grain). 
19. Interior clear finish wood (closed grain). 

B. Samples for Verification and Initial Color Selection:  For each type of finish system and in each 
color and gloss of finish indicated. 

1. Submit Samples on rigid backing, 8 inches square. 

a. For wood finishes, submit Samples on representative samples of actual wood 
substrates, 8 inches square. 

2. Step coats on Samples to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to finish system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. VOC content. Tints and /or colorant shall add no additional VOC to final product. 
Provide 3rd party certification of VOC content. 

D. Coatings Maintenance Manual:  

1. Upon conclusion of the project, the contractor or paint manufacture/supplier shall furnish 
a coatings maintenance manual such as Sherwin Williams “Custodian Project Color and 
Product Information” report. Manual shall include an Area Summary with finish 
schedule, Area Detail designating where each product/color/finish was used, product data 
pages, Material Safety Data Sheets, care and cleaning instructions. Touch up procedures 
and color samples of each color and finish used. All information contained in a self-
bound 3 ring hole punched catalog. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For applicator. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  10 percent, but not less than 1 gal. of each material and color applied. 
2. Stains and Transparent Finishes:  10 percent, but not less than 1 gal. of each material and 

color applied. 
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1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying finishes specified in 
this Section, who has successfully completed a minimum of five previous projects similar in 
nature, size, and extent to this Project; familiar with special requirements indicated; and with 
sufficient trained staff to apply manufacturer's products according to specified requirements.  

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.9 FIELD CONDITIONS 

A. Apply finishes only when temperature of surfaces to be coated and surrounding air temperatures 
are between 50 and 95 deg F. 

B. Do not apply finishes when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior finishes in snow, rain, fog, or mist. 
D. Lighting:  Do not install finishes until a lighting level of not less than 80 fc is provided on the 

surfaces to receive finishing. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include the following: 

1. Benjamin Moore & Co. 
2. PPG Architectural Finishes, Inc. 
3. Sherwin-Williams Company (The). 

B. Submittals containing manufactures other than stated above, will require a product by product 
comparison for each type of paint. All Comparable equals are to be matched with corresponding 
Sherwin Williams specified products. 

C. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include but are not limited to products listed in Part 3 articles for the 
application indicated. 
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2.2 MATERIALS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each finish system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a finish system, provide products recommended in writing by 
manufacturers of topcoat for use in finish system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a finish system. 

4. “All-in-one” paint and primer products are not acceptable.  

B. VOC Compliance:  All paint products shall meet New York requirements for Volatile Organic 
Compound (VOC) and Ozone Transport Commission (OTC) regulations, January 2005. 

C. Colors:  As selected by Architect from manufacturer's full range. 

1. 25 percent of surface area will be painted with deep tones. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 

a. Masonry (Clay and CMU):  12 percent. 
b. Wood:  15 percent. 
c. Gypsum Board:  12 percent. 
d. Plaster: 8 percent. 

B. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

C. Plaster Substrates:  Verify that plaster is fully cured. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 



Tetra Tech PAINTING 
Architects & Engineers Project No. 234903-23001 09 91 00 / Page 5 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be finished.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and finishing. 

1. After completing finishing operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection. 

B. Clean substrates of substances that could impair bond of finishes, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce finish systems indicated. 

C. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture 
content or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in 
manufacturer's written instructions. 

D. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 
recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 3, "Power Tool Cleaning." 
2. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 

E. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 
paint, and paint exposed areas with the same material as used for shop priming to comply with 
SSPC-PA 1 for touching up shop-primed surfaces. 

F. Aluminum Substrates:  Remove loose surface oxidation. 

G. Wood Substrates: 

1. Scrape and clean knots.  Before applying primer apply coat of knot sealer recommended 
in writing by topcoat manufacturer for coating system indicated. 

2. Apply wood filler paste to open-grain woods to produce smooth, glasslike finish. 
3. Sand surfaces that will be exposed to view and dust off. 
4. Prime edges, ends, faces, undersides, and back sides of wood. 
5. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 

H. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material 
that might impair bond of paints to substrates. 

I. Alteration Work:  Comply with applicable surface preparation requirements specified and as 
recommended by finish materials manufacturer for existing surfaces to receive paint or other 
finishes, including cleaning, sanding, and roughening as required for proper adherence of new 
finish material. 
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1. Existing Woodwork: Strip existing wood finish to bare wood using commercially 
available solvents compatible with finish.  Use in strict accordance with manufacturer's 
printed instructions.  After stripping operation is complete and surface is dry, sand 
surface with sandpaper, using random orbital sanding machine. 

3.3 APPLICATION 

A. Apply finishes according to manufacturer's written instructions. 

1. Use applicators and techniques suited for finish and substrate indicated. 

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  
Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Paint back sides of access panels, removable or hinged covers, and similar hinged items 
to match exposed surfaces. 

4. Do not apply paints over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
the same material are to be applied.  Tint undercoats to match color of finish coat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 
has a uniform coating finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color breaks. 

E. Alterations:  Finish new surfaces adjacent to unaltered existing surfaces with finish of same type 
and surface texture as corresponding adjacent surfaces, unless otherwise indicated.  Finish 
patched, damaged, or extended surfaces to match existing surfaces. 

F. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 
and Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards and switch gear. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Tanks that do not have factory-applied final finishes. 
h. Duct, equipment, pipe and insulation having cotton or canvas insulation covering 

or another paintable jacket material. 
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2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or another paintable jacket material. 
h. Other items as directed by Architect. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 

2. If test results show that dry film thickness of applied paint does not comply with paint 
manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from finish operation.  Correct damage by cleaning, 
repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged 
condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced finished surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. CMU Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Masonry Int-Ext Hi-Build Block Filler 571. 
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b. PPG Paints: Speedhide Interior/Exterior Latex Block Filler 6-7. 
c. Sherwin-Williams Company (The); PrepRite Block Filler B25W25 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

B. CMU Substrates (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec Masonry Int-Ext Hi-Build Block Filler 571. 
b. PPG Paints: Speedhide Interior/Exterior Latex Block Filler 6-7. 
c. Sherwin-Williams Company (The); PrepRite Block Filler B25W25. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G 

(B66-20 DTM Acrylic Coating S/G (B66-W01151 Series) or Gloss (B66-W01051 
Series). 

C. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29, or Gloss 
HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 
c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT  

D. Steel Substrates (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 
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c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 
B66W1. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29 or Gloss 
HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 
c. Sherwin-Williams Company (The); Sherwin-Williams Company (The); Pro 

Industrial™ Waterbased Alkyd Urethane Enamel Low-Gloss or Semi-Gloss; B53 
Series at 1.4-1.7 DFT  

E. Previously Painted Steel Cabinet Heaters/ Fin tube Enclosures- up to 250 degrees: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P06. 
b. PPG Paints; PPG Paints: Pitt Tech DTM Acrylic Metal Primer 90-712 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66A50. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Super Spec HP Urethane Alkyd Gloss. 
b. PPG Paints; PPG Paints Pitt Tech Plus DTM Acrylic Semi-Gloss 4216 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G 

(B66-W01151/B66-W01051). 

F. Steel Piping, Piping Supports and Hangers: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec Interior Semi-Gloss. 
b. PPG Paints: Speedhide Interior Latex Semi-Gloss 6-500. 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G 

(B66-W01151/B66-W01051). 

G. Aluminum Substrates (Where indicated): 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
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b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-
712. 

c. Sherwin-Williams Company (The); DTM Acrylic Primer Finish B66W1. 

2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Eggshell N538. 
b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 
c. Sherwin-Williams Company (The); Pro Industrial DTM B66 Series.  

H. Wood Substrates:  

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer N023. 
b. PPG Paints: Seal Grip Latex Primer/Finish 17-951. 
c. Sherwin-Williams Company (The); Premium Interior Wall and Wood Primer 

B28W8111. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

I. Wood Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer N023. 
b. PPG Paints: Seal Grip Latex Primer/Finish 17-951. 
c. Sherwin-Williams Company (The); Premium Interior Wall and Wood Primer 

B28W8111. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G or 

Gloss B66 Series.  

J. Plaster Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Int/Ext 100% Acrylic Masonry Sealer N066. 
b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 
c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

LX02W0050. 
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2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 
b. PPG Paints: Speedhide Zero Interior Latex Eggshell 6-4310. 
c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Egg Shell 

(B20-2600 Series.) 

K.  Plaster Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Primer 023. 
b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 
c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

LX02W0050. 

2. Second and Third Coats (Eggshell): Additional coats may be required. 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 
b. PPG Paints: Speedhide Zero Interior Latex Eggshell 6-4310. 
c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Egg Shell 

(B20-2600 Series.) 

L. Gypsum Board Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 
b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600.) 

2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 
b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Low 

Sheen (B20-Series.) 

M. Gypsum Board Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 
b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600.) 
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2. Second and Third Coats (Eggshell): Additional coats may be required. 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 
b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 
c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Low 

Sheen (B24-2600 Series). 

N. Insulation-Covering Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 
b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 
c. Sherwin-Williams Company (The); PrepRite® ProBlock® Interior-Exterior Latex 

Primer-Sealer at 1.4 DFT  

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 
b. PPG Paints: Speedhide Zero Interior Semi-Gloss Latex 6-4510. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600.) 

O. Insulation-Covering Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 
b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28-2600). 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 
b. PPG Paints: Speedhide Zero Interior Semi-Gloss Latex 6-4510. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

(B31-2600 Series.) 

3.7 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Stained Wood (Closed or Open Grain): 

1. First Coat: 

a. Benjamin Moore & Co.; Lenmar Interior Waterborne Stain. 
b. PPG Paints: Olympic Interior Low VOC Oil Stain 44500. 
c. Sherwin-Williams Company (The); Minwax Wood Finish 250 VOC Compliant 

Stain (7107 Series). 
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2. Second and Third Coats (Eggshell/Low Lustre): 

a. Benjamin Moore & Co.; Benwood Stays Clear Stain Acrylic Polyurethane N423. 
b. PPG Paints: Olympic Interior Satin Polyurethane 43886. 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945) 

B. Stained Wood (Closed or Open Grain): Apply wood grain filler to open grain wood. 

1. First Coat: 

a. Benjamin Moore & Co.; Lenmar Interior Waterborne Stain. 
b. PPG Paints: Olympic Interior Low VOC Oil Stain 44500. 
c. Sherwin-Williams Company (The); Minwax Wood Finish 250 VOC Compliant 

Stain (7107 Series) 

2. Second and Third Coats (Semi-Gloss/High Gloss): 

a. Benjamin Moore & Co.; Benwood Stays Clear Semi-Gloss Acrylic Polyurethane 
N422. 

b. PPG Paints: Olympic Interior Semi-Gloss Satin Polyurethane 43886. 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Semi-Gloss 

(009919937) or Gloss (009919929) 

C. Clear Finish Wood (Closed Grain): 

1. First Coat: 

a. Benjamin Moore & Co.; Benwood Stays Clear Acrylic Polyurethane N423.   
b. PPG Paints: Olympic Interior Gloss Polyurethane 43886 (Quart size only-OTC). 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945). 

2. Second and Third Coats (Satin/Low Lustre): 

a. Benjamin Moore & Co.; Benwood Stays Clear Satin Acrylic Polyurethane N423. 
b. PPG Paints: Olympic Interior Satin Polyurethane 43884 thinned (Quart size only 

– OTC). 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945). 

D. Clear Finish Wood (Closed Grain):  

1. First Coat: 

a. Benjamin Moore & Co.; Benwood Stays Clear Acrylic Polyurethane N422. 
b. PPG Paints: Olympic Interior Gloss Polyurethane 43884 thinned (Quart size only 

– OTC). 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945) 
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2. Second and Third Coats (Semi-Gloss/High Gloss): 

a. Benjamin Moore & Co.; Benwood Stays Clear Semi-Gloss Acrylic Polyurethane 
N422. 

b. PPG Paints: Olympic Interior Semi-Gloss Polyurethane 43884 (Quart size only – 
OTC). 

c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Semi-gloss 
(009919945). 

END OF SECTION 09 91 00 
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SECTION 09 96 00 – HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of high-performance coating systems, for 
the following: 

1. Exterior applications. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product for substrates indicated.  Include preparation 
requirements and application instructions. Include all paint products under one cover sheet.  

1. Exterior steel. 
2. Exterior Steel – Gas Piping  
3. Exterior wood. 
4. Exterior aluminum. 
5. Exterior CMU. 

B. Samples for Verification and Initial Selection:  For each type of coating system and in each 
color and gloss of topcoat indicated. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. VOC content. 

09 96 00 
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D. Coatings Maintenance Manual:  

1. Upon conclusion of the project, the contractor or paint manufacture/supplier shall furnish 
a coatings maintenance manual such as Sherwin Williams “Custodian Project Color and 
Product Information” report. Manual shall include an Area Summary with finish 
schedule, Area Detail designating where each product/color/finish was used, product data 
pages, Material Safety Data Sheets, care and cleaning instructions. Touch up procedures 
and color samples of each color and finish used. All information contained in a self-
bound 3 ring hole punched catalog. 

1.5 QUALITY ASSURANCE 

A. Qualification Data: For applicator. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Coatings:  10 percent, but not less than 1 gal. of each material and color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying high performance 
coatings specified in this Section, who has successfully completed a minimum of five previous 
projects similar in nature, size, and extent to this Project; familiar with special requirements 
indicated; and with sufficient trained staff to apply manufacturer's products according to 
specified requirements.  

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials in tightly covered containers in well-ventilated areas with ambient temperatures 
continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.9 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 
temperatures are between 50 and 95 deg F. 

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 
D. Lighting:  Do not install high-performance coatings until a lighting level of not less than 80 fc is 

provided on the surfaces to receive coating. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include the following: 

1. Benjamin Moore & Co. 
2. Sherwin-Williams Company (The). 
3. Tnemec Inc. 

B. Submittals containing manufactures other than stated above, will require a product by product 
comparison for each type of paint. All Comparable equals are to be matched with corresponding 
Sherwin Williams’s specified products. 

C. Products: Subject to compliance with requirements, available products that may be incorporated 
into the Work include but are not limited to products listed in Part 3 articles for the application 
indicated. 

2.2 HIGH PERFORMANCE COATINGS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each coating system that are compatible with one 
another, and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a coating system, provide products recommended in writing by 
manufacturers of topcoat for use in coating system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a coating system. 

4. “All-in-one” paint and primer products are not acceptable.  

B. VOC Compliance:  Provide exterior coating products complying with New York requirements 
for Volatile Organic Compound (VOC) and Ozone Transport Commission (OTC) regulations, 
January 2005. 

C. Colors:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 
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1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 

a. Concrete:  12 percent. 
b. Masonry (Clay and CMU):  12 percent. 
c. Wood:  15 percent. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection. 

B. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and re-prime substrate with compatible primers or apply 
tie coat as required to produce coating systems indicated. 

C. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do 
not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted 
in manufacturer's written instructions. 

D. Concrete Floors: Prepare by diamond grinding, whip blasting, or mechanical shot blasting, as 
recommended by coating manufacturer.  

E. Masonry Substrates:  Remove efflorescence and chalk.  Do not coat surfaces if moisture content 
or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's 
written instructions. 

F. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 
recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning." 

G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 
paint, and paint exposed areas with the same material as used for shop priming to comply with 
SSPC-PA 1 for touching up shop-primed surfaces. 



Tetra Tech HIGH-PERFORMANCE COATINGS 
Architects & Engineers Project No. 234903-23001 09 96 00 / Page 5 

H. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal using 
bio-degradable detergent. Then abrasive blast with fine abrasive to produce clean, lightly etched 
surfaces that promote adhesion of subsequently applied coatings. 

I. Aluminum Substrates:  Remove loose surface oxidation by scarification. 

J. Wood Substrates: 

1. Scrape and clean knots.  Before applying primer apply coat of knot sealer recommended 
in writing by topcoat manufacturer for coating system indicated. 

2. Sand surfaces that will be exposed to view and dust off. 
3. Prime edges, ends, faces, undersides, and back sides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 

K. After removing all surface contamination, the surface should be scuff sanded or scrubbed with 
an abrasive cleaner to dull the surface for best adhesion. 

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions. 

1. Use applicators and techniques suited for coating and substrate indicated. 

2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.  
Before final installation, coat surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Coat back sides of access panels, removable or hinged covers, and similar hinged items to 
match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
the same material are to be applied.  Tint undercoats to match color of finish coat but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 
has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color 
breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 
inspecting agency to inspect and test coatings for dry film thickness. 
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1. Contractor shall touch up and restore coated surfaces damaged by testing. 

2. If test results show that dry film thickness of applied coating does not comply with 
coating manufacturer's written recommendations, Contractor shall pay for testing and 
apply additional coats as needed to provide dry film thickness that complies with coating 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation.  Correct damage by 
cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an 
undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced coated surfaces. 

3.6 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. (No Zinc primers) suggest Corotech V160 Epoxy Mastic 
Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Corothane 1 Gal-Va-Pac Zinc Primer 
B65G00010 at 3.0-4.0 mils DFT. 

c. Tnemec Inc.; Series 90-97 Tneme-Zinc at 2.5 to 3.5 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT 
b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT  
c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

3. Third Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 
or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 mils DFT 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 
DFT 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0 to 5.0 mils DFT. 
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B. Steel Substrates: Black Steel Gas Piping – above ground. 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Surface Tolerant Epoxy Mastic (4.6–7.2). 
b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure, (5.0-10.0) DFT. 
c. Tnemec Inc.; Series V69F Hi-Build Epoxoline II (6.0-10.0) DFT 

2. Second Coat: 

a. Benjamin Moore & Co. Ben; Corotech V160 Surface Tolerant Epoxy Mastic (4.6–
7.2). 

b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure, (5.0-10.0) DFT. 
c. Tnemec Inc.; Series V69F Hi-Build Epoxoline II (6.0-10.0) DFT 

3. Third Coat: 

a. Benjamin Moore & Co. Ben; Corotech V510 Semigloss ( or V500 Gloss) Aliphatic 
Urethane (2.0-2.8). 

b. Sherwin-Williams Company (The); Hi-Solid Polyurethane 250, Aliphatic 
Polyurethane, (3.0-5.0) DFT. 

c. Tnemec Inc.; Series 1095 Endura-Shield (2.5-3.5) DFT 

C. Steel Substrates: Black Steel Gas Piping – Below ground. 

1. First Coat:  

a. Benjamin Moore & Co. Corotech V157 Coal Tar Epoxy (8.3 -16.1). 
b. Sherwin-Williams Company (The); PipeClad, Exterior Pipeline Epoxy, (25.0-60.0) 

DFT. 
c. Tnemec Inc.; Series 46H-413 Hi-Build Tnemec -Tar (18.0-20.0) DFT 

2. Second Coat: 

a. Benjamin Moore & Co. Ben; Not Required  
b. Sherwin-Williams Company (The); Not Required 
c. Tnemec Inc.; Series 46H-413 Hi-Build Tnemec -Tar (18.0-20.0) DFT 

D. Wood Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Insul-X Aqua Lock Plus Primer   
b. Sherwin-Williams Company (The); Exterior Oil-Based Wood Primer Y24W8020 

at 2.3 mils DFT 
c. Tnemec Inc.; Series V10-99W Primer  

2. Second and Third Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel Semi-Gloss at 2-2.2 
DFT (third coat of same) 
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b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 
Semi-Gloss B66W350 at 2.5-4.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone 

E. Aluminum Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT 
b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure Epoxy B58W610 at 

5.0-10.0 mils DFT 
c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 4.0-6.0 mils DFT 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 
or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 DFT 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 
DFT 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0-5.0 mils DFT 

F. CMU: 

1. First Coat: 

a. Benjamin Moore & Co. Ultra-Spec Masonry 100% Acrylic Masonry 608 Flat @9. 
DFT 

b. Sherwin-Williams Company (The) Con-Flex XL High Build Coating A05W451 at 
6.0-7.5 mils DFT. 

c. Tnemec Inc.; Series 156 Color Enviro-Crete @4.0-8.0 mils DFT (use Tnemec-
Tape for cracks larger than 1/64” wide) 

2. Second Coat: 

a. Benjamin Moore & Co. Super Spec Masonry 100% Acrylic Elastomeric 360. 
b. Sherwin-Williams Company (The); Con-Flex XL High Build Coating A05W451 at 

6.0-7.5 mils DFT. 
c. Tnemec Inc.; Series 156 Color Enviro-Crete @4.0-8.0 mils DFT 

END OF SECTION 09 96 00 
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SECTION 10 11 00 - VISUAL DISPLAY SURFACES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Markerboards. 
2. Tackboards. 

1.3 DEFINITIONS 

A. Tackboard:  Framed or unframed, tackable, visual display board assembly. 

B. Visual Display Board Assembly:  Visual display surface that is factory fabricated into 
composite panel form, either with or without a perimeter frame; includes chalkboards, 
markerboards, and tackboards. 

C. Visual Display Surface: Surfaces that are used to convey information visually, including 
surfaces of chalkboards, markerboards, tackboards, and surfacing materials that are not 
fabricated into composite panel form but are applied directly to walls. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for visual display 
surfaces. Include rated capacities, operating characteristics, and individual panel weights for 
sliding visual display units. 

1. Porcelain-enamel markerboards. 
2. Vinyl-fabric-faced tackboards. 
3. Chalktray. 
4. Display rail. 
5. End stops. 

10 11 00 
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6. Map hooks. 
7. Map hooks and clips. 
8. Flag holder. 
9. Paper holder. 

B. Shop Drawings:  For visual display surfaces.  Include plans, elevations, sections, details, and 
attachments to other work. 

1. Show locations of panel joints. 
2. Show locations of special-purpose graphics for visual display surfaces. 
3. Include sections of typical trim members. 
4. Wiring Diagrams:  For power, signal, and control wiring. 

C. Samples for Verification and Initial Color Selection:  For each type of visual display surface 
indicated, for units with factory-applied color finishes, and as follows: 

1. Actual sections of porcelain-enamel face sheet tackboard assembly visual display wall 
panel display rail. 

2. Fabric swatches of vinyl fabric-faced tack assemblies. 
3. Include accessory Samples to verify color selected. 
4. Visual Display Surface:  Not less than 8-1/2 by 11 inches, mounted on substrate indicated 

for final Work.  Include one panel for each type, color, and texture required. 
5. Trim:  6-inch-long sections of each trim profile. 
6. Display Rail:  6-inch-long sections. 
7. Modular Support System:  6-inch-long sections. 
8. Accessories:  Full-size Sample of each type of accessory. 

D. Warranties:  Sample of special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 
B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for surface-burning characteristics of fabrics. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For visual display surfaces to include in maintenance 
manuals. 

B. Warranties:  Executed special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of motor-operated, sliding visual display units required for this Project. 

B. Source Limitations:  Obtain visual display surfaces from single source from single 
manufacturer. 
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C. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver factory-built visual display surfaces, including factory-applied trim where indicated, 
completely assembled in one piece without joints, where possible.  If dimensions exceed 
maximum manufactured panel size, provide two or more pieces of equal length as acceptable to 
Architect.  When overall dimensions require delivery in separate units, prefit components at the 
factory, disassemble for delivery, and make final joints at the site. 

B. Store visual display surfaces vertically with packing materials between each unit. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install visual display surfaces until spaces are 
enclosed and weather tight, wet work in spaces is complete and dry, work above ceilings is 
complete, and temporary HVAC system is operating and maintaining ambient temperature and 
humidity conditions at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with visual display 
surfaces by field measurements before fabrication. 

1. Allow for trimming and fitting where taking field measurements before fabrication might 
delay the Work. 

1.11 WARRANTY 

A. Special Warranty for Porcelain-Enamel Face Sheets:  Manufacturer's standard form in which 
manufacturer agrees to repair or replace porcelain-enamel face sheets that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Surfaces lose original writing and erasing qualities. 
b. Surfaces exhibit crazing, cracking, or flaking. 

2. Warranty Period:  50 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Porcelain-Enamel Face Sheet:  Manufacturer's standard steel sheet with porcelain-enamel 
coating fused to steel; uncoated thickness indicated. 

1. Manufacturers:  For convenience specifications and details are based on Claridge 
Products and Equipments, Inc. Harrison Arkansas, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a. PolyVision Corporation; a Steelcase company. 
b. Best-Rite Manufacturing. 

2. Matte Finish:  Low reflective; chalk wipes clean with dry cloth or standard eraser. 

3. Gloss Finish:  Gloss as indicated; dry-erase markers wipe clean with dry cloth or standard 
eraser. 

B. Vinyl Fabric:  Mildew resistant, washable, complying with FS CCC-W-408D, Type II; 
weighing not less than 20 oz./sq. yd.; with surface-burning characteristics indicated. 

C. Hardboard:  ANSI A135.4, tempered. 

D. Particleboard:  ANSI A208.1, Grade M-1. 

E. Fiberboard:  ASTM C 208. 

F. Extruded Aluminum:  ASTM B 221, Alloy 6063. 

G. Adhesives:  Manufacturer's standard product that complies with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

2.2 MARKERBOARD ASSEMBLIES 

A. Porcelain-Enamel Markerboards:  Balanced, high-pressure, factory-laminated markerboard 
assembly of three-ply construction consisting of backing sheet, core material, and 0.021-inch- 
thick, porcelain-enamel face sheet with high gloss finish. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge 
Products and Equipment, Inc, Similar to "Vitracite Porcelain Enamel Steel Chalkboards” 
or comparable product by one of the following: 

a. Best-Rite Manufacturing. 
b. PolyVision Corporation; a Steelcase company. 500 Stationary series. 

2. Particleboard Core:  3/8 inch thick; with 0.015-inch-thick, aluminum sheet backing. 
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3. Face Sheet:  Min. 24 gauge steel with porcelain enamel finish suitable for use with liquid 
chalk markers similar to "LCS Liquid Chalk Writing System" by Claridge Products and 
Equipment Inc 

4. Laminating Adhesive:  Manufacturer's standard, moisture-resistant thermoplastic type. 

5. Board units are to be magnetic.  

2.3 TACKBOARD ASSEMBLIES 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge Products 
and Equipment, Inc, Similar to "Fabricork Vinyl Bulletin Boards" or comparable product by one 
of the following : 

1. Best-Rite Manufacturing. 
2. PolyVision Corporation; a Steelcase company. 

B. Vinyl-Fabric-Faced Tackboard:  1/4-inch-thick, Type II vinyl-fabric-faced cork sheet factory 
laminated to 1/4-inch-thick hardboard backing. 

C. Flammability of Vinyl and Cork Materials (ASTM E-84) - Meet or exceed following 
requirements: 

D. Flame spread less than 25 

E. Smoke developed less than 450 

F. Assembly Weight: 1 lb./sq. ft. 

G. Assembly Thickness: Approximately 1/2-inch. 

H. TackBoard vinyl weight: min. 15 oz. 

2.4 BOARD UNIT ACCESSORIES 

A. Aluminum Frames and Trim:  Fabricated from not less than 0.062-inch-thick, extruded 
aluminum. 

B. Chalk tray:  Manufacturer's standard, continuous. 

1. Solid Type:  Extruded aluminum with ribbed section with screw on  chalk trough end 
enclosures. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; “No. 262 Chalk Trough”.  



VISUAL DISPLAY SURFACES  Tetra Tech 

10 11 00 / Page 6 Project No. 234903-23001 Architects & Engineers 

2. Integral Display Rail:  Continuous and integral with map rail; fabricated from cork 
approximately 2 inches wide. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; Hang Tight Rail System”. 

3. End Stops:  Located at each end of map rail. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; No. 74ES”. 

4. Map Hooks:  Two map hooks for every 48 inches of map rail or fraction thereof. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; No. 76M Spring Clip Map Hook”. 

5. Flag Holder:  One for each room. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; No.76FH Flag Holders”. 

6. Map Rail:  Extruded aluminum map rail, 2inch wide, with 1 3/8 inch wide cork insert 
with top and bottom flanges to receive map hooks, stain finish. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; No.74 Deluxe Extruded Aluminum Map 
Rail and end stops and map rails as noted above”. 

2.5 FABRICATION 

A. Porcelain-Enamel Visual Display Assemblies:  Laminate porcelain-enamel face sheet and 
backing sheet to core material under heat and pressure with manufacturer's standard flexible, 
waterproof adhesive. 

B. Factory-Assembled Visual Display Units:  Coordinate factory-assembled units with trim and 
accessories indicated.  Join parts with a neat, precision fit. 

1. Make joints only where total length exceeds maximum manufactured length.  Fabricate 
with minimum number of joints. 

2. Provide manufacturer's standard vertical-joint spline, H-trim system between abutting 
sections of chalkboards and/or marker board. 

3. Where size of visual display boards or other conditions require support in addition to 
normal trim, provide structural supports or modify trim as indicated or as selected by 
Architect from manufacturer's standard structural support accessories to suit conditions 
indicated. 
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C. Aluminum Frames and Trim:  Fabricate units straight and of single lengths, keeping joints to a 
minimum.  Miter corners to a neat, hairline closure. 

1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual 
display units at manufacturer's factory before shipment. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.7 ALUMINUM FINISHES 

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances, surface conditions of wall, and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for electrical power systems to verify actual locations of connections 
before installation of motor-operated, sliding visual display units. 

C. Examine walls and partitions for proper preparation and backing for visual display surfaces. 

D. Examine walls and partitions for suitable framing depth where sliding visual display units will 
be installed. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 
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B. Clean substrates of substances that could impair the performance of and affect the smooth, 
finished surfaces of visual display boards, including dirt, mold, and mildew. 

C. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, 
cracks, defects, projections, depressions, and substances that will impair bond between visual 
display surfaces and wall surfaces. 

1. Prime wall surfaces indicated to receive direct-applied, visual display tack wall panels 
and as recommended in writing by primer/sealer manufacturer and wall covering 
manufacturer. 

D. Prepare recesses for sliding visual display units as required by type and size of unit. 

3.3 INSTALLATION, GENERAL 

A. General:  Install visual display surfaces in locations and at mounting heights indicated on 
Drawings. Keep perimeter lines straight, level, and plumb.  Provide grounds, clips, backing 
materials, adhesives, brackets, anchors, trim, and accessories necessary for complete 
installation. 

3.4 INSTALLATION OF FACTORY-FABRICATED VISUAL DISPLAY BOARDS AND 
ASSEMBLIES 

A. Visual Display Boards:  Attach concealed clips, hangers, and grounds to wall surfaces and to 
visual display boards with fasteners at not more than 16 inches o.c.  Secure both top and bottom 
of boards to walls. 

1. Field-Applied Aluminum Trim:  Attach trim over edges of visual display boards and 
conceal grounds and clips.  Attach trim to boards with fasteners at not more than 24 
inches o.c. 

a. Attach chalktrays to boards with fasteners at not more than 12 inches o.c. 

3.5 INSTALLATION OF VISUAL DISPLAY RAILS 

A. Display Rails:  Install rails in locations and at mounting heights indicated on Drawings.  Attach 
to wall surface with fasteners at not more than 16 inches o.c. 

3.6 CLEANING AND PROTECTION 

A. Clean visual display surfaces according to manufacturer's written instructions.  Attach one 
cleaning label to visual display surface in each room. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 
C. Cover and protect visual display surfaces after installation and cleaning. 
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3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain motor-operated, sliding visual display units. 

END OF SECTION 10 11 00 
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SECTION 10 14 00 - SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior unframed signs. 

B. Scope: Provide room identification signs at all permanent rooms. Room identification signs to 
contain room names, room numbers, and graphics as indicated on Drawings and in Signage 
Schedule attached to this Section. Provide other signs as indicated on Drawings and in Signage 
Schedule attached to this Section. 

1. Provide barrier-free and tactile signage at all locations required by Code and as indicated 
on Drawings.  

1.3 DEFINITIONS 

A. Accessible: In accordance with the accessibility standard. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner and signage Installer. 

2. Review requirements for signage including, but not limited to, the following: 

a. Size, configuration, and location of each sign. 
b. Text, room name, room number, and graphics selections. 
c. Color selections. 
d. Sign Samples. 
e. Sign quantities. 

3. Review requirements for accessible signage. 

4. Review requirements for mounting locations, heights, and types.  

10 14 00 
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1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for signs. 

1. Interior unframed signs. 
2. Accessories. 

B. Shop Drawings: For signs. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights, locations of supplementary supports to be provided by other 

installers, and accessories. 
3. Show message list, typestyles, graphic elements including raised characters and Braille 

and layout for each sign. 
4. Do not base Shop Drawings on reproductions of the Contract Documents or standard 

printed data. 

C. Samples for Initial Selection: For each type of sign assembly, exposed component, and exposed 
finish. 

1. Include representative Samples of available typestyles and graphic symbols. 

D. Samples for Verification: For each type of sign assembly showing all components and with the 
required finish(es), and as follows: 

1. Signs: Full-size Sample of interior unframed sign. 

E. Product Schedule: For signs. Use same designations indicated on Drawings or specified. 

F. Sample Warranty: For special warranty. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For signs to include in maintenance manuals. 
B. Warranty: Executed special warranty. 
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1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of signs that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering. 
b. Deterioration of embedded graphic image. 
c. Separation or delamination of sheet materials and components. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 
Standards for Accessible Design", ICC A117.1, and building Code in effect for Project. 

B. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 200 or less. 
2. Smoke-Developed Index: 450 or less. 

2.2 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, unless otherwise indicated, available 
manufacturers offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1. ASI Sign Systems, Inc., dba ASI. 
2. Best Sign Systems, Inc. 
3. Mohawk Sign Systems. 

B. Source Limitations: Obtain signs from single source from single manufacturer.  

2.3 INTERIOR UNFRAMED SIGNS 

A. Interior Unframed Sign: Sign with smooth, uniform surfaces; with message and characters 
having uniform faces, sharp corners, and precisely formed lines and profiles; for interior use, 
and as follows: 
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1. Basis-of-Design Product: Subject to compliance with requirements, provide ASI; 
EmBoss ADA-Ready Sign System, or comparable product. 

2. Sign Materials:  

a. Mounting Panel: 0.125-inch-thick acrylic. 
b. Face: 0.0015-inch-thick PVC/vinyl acetate bonded to mounting panel. 

3. Fabrication: 

a. Graphics and Text: Accessible tactile copy and Grade 2 Braille (except as 
otherwise indicated). Color as selected by Architect from manufacturer’s full 
range. Finish raised characters to contrast with background color, and finish Braille 
to match background color. 

1) Where “(#)” appears in Sign Type paragraph below, verify with Architect 
number to be used in place of “(#)”. 

2) Where “(room name)” appears in Sign Type paragraph below, verify with 
Architect room name to be used in place of “(room name)”.  

b. Typeface: As selected by Architect from manufacturer’s full range. 

c. Background: Finish and color as selected by Architect from manufacturer’s full 
range. 

4. Mounting: adhesive and two-face tape. 

B. Sign Types: 

1. Type 2: Electrically Powered Partition Sign: 

a. Size: 12 inches wide by 6 inches high. 
b. Content: To convey appropriate and conspicuous notice regarding the safe and 

proper operation and supervision of the electrical device operation. 
c. Provide a minimum of 2 signs at each electrically powered partition, door, and 

room divider, adjacent to each control station.  

2. Type 5: Room Name/Number Sign: 

a. Size: 6 inches by 6 inches. 

b. Text Size, Font Style, and Content: 

1) 1-inch-high (minimum) sans serif lettering: (#). 
2) 5/8-inch-high (minimum) sans serif lettering: (room name). 

c. Arrangement: Two lines where needed. 

3. Type 10a: Restroom Sign: 

a. Size: 8 inches by 8 inches. 
b. Graphics: Gender neutral/wheelchair accessibility symbol. 
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2.4 ACCESSORIES 

A. Adhesive: As recommended by sign manufacturer. 

1. Verify adhesive complies with the testing and product requirements of the California 
Department of Public Health’s “Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers.” 

B. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, with 
adhesive on both sides. 

2.5 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to requirements indicated. 

1. Drill and tap for required fasteners. Use exposed fasteners that match sign finish. 

B. Tactile and Braille Characters: In compliance with listed accessibility standard in “Performance 
Requirements” Article, raised 1/32-inch minimum above background. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or 
irregularities between backs of signs and support surfaces unless otherwise indicated. 

C. Verify that anchorage devices embedded in permanent construction are correctly sized and 
located to accommodate signs. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's 
written instructions. 
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1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign 
surfaces free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 
3. Before installation, verify that sign surfaces are clean and free of materials or debris that 

would impair installation. 

B. Accessibility: Install signs in locations as indicated on Drawings and according to the 
accessibility standard. 

C. Mounting Locations: Locate on wall adjacent to latch side of door 60 inches from center of sign 
to finished floor, and 2 inches from edge of door frame. Where adequate wall space adjacent to 
latch side of door is not available, and at double-leaf doors, place sign on nearest adjacent wall. 

D. Mounting Methods: 

1. Adhesive: Clean bond-breaking materials from substrate surface and remove loose 
debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of 
suitable quantity to support weight of sign after cure without slippage. Keep adhesive 
away from edges to prevent adhesive extrusion as sign is applied and to prevent visibility 
of cured adhesive at sign edges. Place sign in position and push to engage adhesive. 
Temporarily support sign in position until adhesive fully sets. 

2. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose 
debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support 
weight of sign without slippage. Keep strips away from edges to prevent visibility at sign 
edges. Place sign in position and push to engage tape adhesive. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 
requirements. Replace signs with damaged or deteriorated finishes or components that cannot 
be successfully corrected by finish touchup or similar minor corrective procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 
written instructions and touch up minor nicks and abrasions in finish. Maintain signs in a clean 
condition during construction and protect from damage until acceptance by Owner. 

Attachment: Signage Schedule 

END OF SECTION 10 14 00 
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COLOR ROOM 
NO. 

SIGNAGE 
TYPE 

SIGNAGE TEXT REMARKS 

     
     
   Middle/High School  

     
 120B 5 Name by District  
 12C 5 Name by District  
 301 5 Name by District  
 V-104 5 Name by District  
 L-105C 5 Name by District  
 V-105 5 Name by District  
 L-105D 5 Name by District  
 M117 5 Name by District  
 M117B 5 Name by District  
 M117A 10a Name by District  
     
   SPRINGHURST  
     
     
 Gym 150 2 Name by District  
 M-62 2 Name by District  
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

 

PLEASE REFER TO PARAGRAPH 1.4 – PREINSTALLATION MEETINGS IN REGARDS TO SIGNAGE 
REQUIREMENTS. 
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SECTION 10 14 53 - TRAFFIC SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Traffic signs. Related Sections: 

1. Section 03 30 30 “Cast-In-Place Concrete” 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Traffic signs. 
2. Traffic sign posts. 

B. Shop Drawings:  For traffic signage. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights and accessories. 
3. Show message list, typestyles, graphic elements, and layout for each sign at least half 

size. 

C. Samples for Initial Selection:  For each type of sign assembly, exposed component, and exposed 
finish. 

1. Include representative Samples of available typestyles and graphic symbols. 
2. Include color samples. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For signs to include in maintenance manuals. 

10 14 53 
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1.6 QUALITY ASSURANCE 

A. Comply with all applicable state and local requirements for traffic signs, including (but not 
limited to) reflectivity, foundation construction, and wind resistance. 

1. Comply with U.S. Department of Transportation’s Manual on Uniform Traffic Control 
Devices (MUTCD), AASHTO M268 and NYSDOT standard specifications and 
regulations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard:   

1. Comply with applicable provisions in the U.S. Architectural & Transportation Barriers 
Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities, 
ICC A117.1, and building code in effect for Project for signs. 

2. Comply with applicable provisions in the New York State Department of State Division 
of Administrative Rules, Part 300 Universal Symbol of Access, Part 300.4 Accessible 
Wording, Part 300.5 Accessible Symbol, Part 300.6 Accessibility Graphic and 
Components, and building code in effect for Project for signs. 

2.2 TRAFFIC SIGNS 

A. Traffic Sign:  Sign of single-panel configuration; with smooth, uniform surfaces and support 
assembly; with message and characters having uniform faces, sharp corners, and precisely 
formed lines and profiles; and as follows: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
or comparable product. 

1. Allstate Sign & Plaque Corporation; Aluminum Traffic & Parking Signs. 

C. Materials: 

1. Solid-Sheet Sign Panels:  Aluminum sheet and as follows: 

a. Thickness:  0.080 inch. 
b. Surface-Applied Graphics:  Applied vinyl film. 

2. Posts:  Steel. 

a. Description:  Hot-dipped galvanized round steel post with vandal-proof cap and U-
channel with baked enamel or powder coated with U-channel with breakaway base 

b. Installation Method:  Direct burial and in concrete. 
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3. Text and Typeface:  Typeface as selected by Architect from manufacturer's full range and 
content as scheduled. 
 

4. Reflectivity: 

a. Traffic control, directional and guide signage:  Provide high intensity prismatic 
reflective sheeting (Federal DOT Type III and IV Reflective). 

b. Parking and informational signage:  Provide engineer grade prismatic reflective 
sheeting (Federal DOT Type 1 Reflective). 

2.3 MATERIALS 

A. Aluminum Sheet and Plate:  ASTM B 209, alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated. 

B. Aluminum Extrusions:  ASTM B 221, alloy and temper recommended by aluminum producer 
and finisher for type of use and finish indicated. 

C. Steel Materials: 

1. U-Channel posts:  Powdercoated U-channel steel. 

a. Strength:  3 lbs. per foot 
b. Length:  8-ft minimum 

2. Galvanized Steel Pipe:  Group IC, SS40, round steel electric-resistance-welded pipe. 

a. Diameter:  3.000-inches 
b. Steel Cap for Round Post:  Galvanized steel with vandal-resistant secure fit to pipe. 
c. Length:  8-ft minimum 

3. Steel Tubing:  ASTM A 500, Grade B. 

4. Bolts for Steel Framing:  ASTM A 307 or ASTM A 325 as necessary for design loads 
and connection details. 

5. For steel exposed to view on completion, provide materials having flat, smooth surfaces 
without blemishes.  Do not use materials whose surfaces exhibit pitting, seam marks, 
roller marks, rolled trade names, or roughness. 

D. Concrete:  Comply with requirements in Section 03 30 00 "Cast-in-Place Concrete for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 3,000 psi. 

2.4 ACCESSORIES 

A. Fasteners and Anchors:  Manufacturer's standard as required for secure anchorage of signage, 
noncorrosive and compatible with each material joined, and complying with the following: 

1. Furnish nonferrous-metal, stainless-steel, or hot-dip galvanized devices unless otherwise 
indicated. 
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2.5 FABRICATION 

A. General:  Provide manufacturer's standard sign assemblies according to requirements indicated. 

B. Sign Message Panels:  Construct sign-panel surfaces to be smooth and to remain flat under 
installed conditions within a tolerance of plus or minus 1/16 inch measured diagonally from 
corner to corner. 

1. Increase panel thickness or reinforce with backing materials as needed to produce 
surfaces without distortion, buckles, warp, or other surface deformations. 

C. Post Fabrication:  Fabricate posts designed to withstand wind pressure indicated for Project 
location and of lengths required for installation method indicated for each sign. 

1. Steel Posts:  Fabricate from steel tubing unless otherwise indicated.  Include post caps, 
reinforcement where required for loading conditions, and related accessories required for 
complete installation. 

2. Direct Burial:  Fabricate posts 36 inches longer than height of sign to permit direct burial 
or embedment in concrete-filled postholes. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.7 METALLIC-COATED STEEL FINISHES 

A. Baked-Enamel or Powder-Coat Finish:  Provide factory-applied manufacturer's standard two-
coat, baked-on finish consisting of prime coat and thermosetting topcoat to a minimum dry film 
thickness of 2 mils. 

B. Galvanized Finish:  Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. 
ft. of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of signage 
work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION 

A. General:  Install signs using installation methods indicated and according to manufacturer's 
written instructions. 

1. Install signs level, plumb, and at locations and heights indicated, with sign surfaces free 
of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to accessibility standard. 
3. Before installation, verify that sign components are clean and free of materials or debris 

that would impair installation. 

3.3 INSTALLING POSTS 

A. Vertical Tolerance:  Set posts plumb within a tolerance of 1/16 inch in 3 feet. 

B. Direct-Burial Method: 

1. Excavation:  Excavate posthole to dimensions indicated.  Reconstruct subgrade that is not 
firm, undisturbed, or compacted soil, or that is damaged by freezing temperatures, frost, 
rain, accumulated water, or construction activities by excavating an additional 12 inches, 
backfilling with satisfactory soil or well-graded aggregate, and compacting to original 
subgrade elevation. 

2. Setting in Cast-in-Place Concrete:  Set post in position, support to prevent movement, 
and place concrete in posthole as indicated. 

3.4 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 
requirements.  Replace signs with damaged or deteriorated finishes or components that cannot 
be successfully repaired by finish touchup or similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 
written instructions and touch up minor nicks and abrasions in finish.  Maintain signs in a clean 
condition during construction and protect from damage until acceptance by Owner. 

END OF SECTION 10 14 53 
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SECTION 10 22 39 – GYMNASIUM OPERABLE PANEL PARTITIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Custom built. Continuously hinged, electrically operated acoustical panel partitions 
including track, enclosure, motor operator and associated safety systems and devices. 

1.3 DEFINITIONS 

A. STC:  Sound Transmission Class. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Electrically operated, continuously hinged panel partitions, including panel thickness. 
2. Vinyl-coated fabric wall covering. 
3. Impact resistant vinyl wall covering. 
4. Suspension system. 
5. Electric operators. 
6. Pass doors. 

B. Shop Drawings:  For operable panel partitions. 

1. Include plans, elevations, sections, details, numbered panel installation sequence, and 
attachments to other work. 

10 22 39 
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2. Indicate stacking and operating clearances on same drawing as field verified 
measurements documenting existing conditions at walls, bleachers, court lines and areas 
of relevant construction.  Indicate location and installation requirements for hardware and 
track, blocking, obstruction detection devices and direction of travel. 

3. Indicate panel construction identifying all materials including reinforcement at panels 
with pass doors. 

4. Include diagrams for power, signal, and control wiring. 

C. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of the items involved 

1. Partition track, track supports and bracing, switches, turning space, and storage layout. 
2. Suspended ceiling components. 
3. Structural members to which suspension systems are attached. 

D. Samples for Initial Selection:  For each type of exposed material, finish, covering, or facing in 
form of manufacturer’s color/pattern charts showing manufacturer’s full range of (standard) 
colors, textures and patterns available for selection by Architect. 

1. Include Samples of accessories involving color selection. 

E. Samples for Verification:  For each type of exposed material, finish, covering, or facing, 
prepared on Samples of size indicated below: 

1. Panel Facing Material:  Manufacturer's standard-size unit, not less than 8 inches x 10 
inches. 

F. Safe Operation Signage: Submit sample of Safe Operation Signage specified below in Electric 
Operators indicating proposed material, dimensions and colors. 

G. Sample Warranty:  For manufacturer's special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For operable panel partitions to include in maintenance 
manuals. 

1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," 
include the following: 

a. Panel finish facings and finishes for exposed trim and accessories.  Include 
precautions for cleaning materials and methods that could be detrimental to 
finishes and performance. 

b. Seals, hardware, track, track switches, carriers, and other operating components. 

c. Electric operator, controls and safety systems and devices. 

B. Warranty: Executed special warranty. 
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C. Demonstration and Training: For operable panel partitions, provide two copies of on-site 
demonstration and training video recording. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same production run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Panel Finish-Facing Material:  Furnish full width in quantity to cover both sides of two 
panels when installed. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to site in original factory wrappings and containers, clearly labeled with 
manufacturer’s identification, brand name, quality or grade, fire performance characteristics, 
and lot number. Protectively package and sequence panels in order for installation.  Clearly 
mark packages and panels with numbering system used on Shop Drawings.  Do not use 
permanent markings on panels. 

B. Storage and Protection: Store panels and partitions only on edge, blocked off ground to prevent 
sagging and warping, in original undamaged packages and containers, inside well-ventilated 
area protected from weather, moisture, soiling, extreme temperatures and humidity. 

1.11 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of operable panel 
partitions that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of operable panel partitions, safety systems and devices. 
b. Deterioration or delamination of metals, metal finishes, substrates, coverings, and 

other materials beyond normal use. 

2. Warranty Period:   

a. Hinges: Lifetime. 
b. Track and Trolley System: Five years from date of Substantial Completion. 
c. Panel Construction and Finishes: Two years from date of Substantial Completion. 
d. Control Panel and Sensors: One year from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Operable panel partitions shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the partition panels will remain in place without separation 
of any parts from the system when subjected to the seismic forces specified." 

B. Acoustical Performance:  Provide operable panel partitions tested by a qualified testing agency 
for the following acoustical properties according to test methods indicated: 

1. Sound-Transmission Requirements:  Operable panel partition assembly tested for 
laboratory sound-transmission loss performance according to ASTM E 90, determined by 
ASTM E 413, and rated for not less than the STC indicated. 

C. Fire-Test-Response Characteristics:  Provide panels with finishes complying with one of the 
following as determined by testing identical products by UL or another testing and inspecting 
agency acceptable to authorities having jurisdiction: 

1. Surface-Burning Characteristics:  Comply with ASTM E 84 or UL 723; testing by a 
qualified testing agency.  Identify products with appropriate markings of applicable 
testing agency. 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 

2. Fire Growth Contribution:  Complying with acceptance criteria of local code and 
authorities having jurisdiction when tested according to NFPA 265 Method B Protocol or 
NFPA 286. 

D. 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. 

2.2 OPERABLE ACOUSTICAL PANELS 

A. Electrically Operated, Continuously Hinged Acoustical Pane Partitions:  Top supported 
partition system, including panels, seals, finish facings, suspension system, operators, safety 
systems and associated devices and accessories. 

B. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Electrically Operated, Continuously Hinged Panel Partitions:  

a. Modernfold, Inc.; a DORMA Group Company; Acousti-Seal Legacy Continuously 
Hinged Electric Partition for Gymnasiums. 

C. Panel Operation:  Electrically operated, continuously hinged panels. 
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D. Panel Construction:  As required to support panel from suspension components and with 
reinforcement for hardware attachment.  Fabricate panels with tight hairline joints and 
concealed fasteners.  Fabricate panels so finished in-place partition is rigid; level; plumb; 
aligned, with tight joints and uniform appearance; and free of bow, warp, twist, deformation, 
and surface and finish irregularities. 

E. Dimensions:  Fabricate operable acoustical panel partitions to form an assembled system of 
dimensions indicated and verified by field measurements. 

1. Panel Width:  Equal widths, not exceeding 48”. 

F. STC:   

1. Continuously Hinged Panel Partitions:  Not less than 50. 

G. Panel Weight:  5 lb/sq. ft. to 9 lb/sq. ft. maximum. 

H. Panel Thickness:  Not less than 3 inches, not more than 4 inches. 

I. Panel Materials: 

1. Steel Frame:  Steel sheet, 0.0598-inch nominal minimum thickness for uncoated steel. 
2. Steel Face/Liner Sheets:  Tension-leveled steel sheet, 0.0359-inch minimum nominal 

thickness for uncoated steel, laminated to inside face of MDF substrate. 

J. Panel Closure:  Manufacturer's standard unless otherwise indicated. 

K. Hardware:  Manufacturer's standard as required to operate operable panel partition and 
accessories; with decorative, protective finish. 

1. Hinges:  Manufacturer's standard hinge attached directly to back-up reinforcement plate 
inside panel frame. 

2.3 SEALS 

A. General:  Provide seals that produce operable panel partitions complying with performance 
requirements and the following: 

1. Manufacturer's standard seals unless otherwise indicated. 

2. Seals made from materials and in profiles that minimize sound leakage. 

3. Seals fitting tight at contact surfaces and sealing continuously between adjacent panels 
and between operable panel partition perimeter and adjacent surfaces, when operable 
panel partition is extended and closed. 

B. Vertical Seals:  Tongue-and-groove configuration interlocking sound seals between panels in 
each panel edge with steel astragals. Typical also at pass doors. 

C. Horizontal Top Seals:  Continuous-contact, extruded-PVC seal exerting uniform constant 
pressure on track. 
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D. Horizontal Bottom Seals:  Floating Bottom Seal. Floating operable seals provide nominal 3-1/2 
inch (89 mm) operating clearance within operating range of +1/2-inch (15 mm) to –3-inch (76 
mm) and shall provide continuous floor contact as panels are positioned with no need for tools 
or cranks. 

2.4 PANEL FINISH FACINGS 

A. General:  Provide finish facings for panels that comply with indicated fire-test-response 
characteristics and that are factory applied to operable panel partitions with appropriate backing, 
using mildew-resistant nonstaining adhesive as recommended by facing manufacturer's written 
instructions. 

1. Apply one-piece, seamless facings free of air bubbles, wrinkles, blisters, and other 
defects, with no gaps or overlaps.  Horizontal seams are not permitted.  Tightly secure 
and conceal raw and selvage edges of facing for finished appearance. 

B. Vinyl-Coated Fabric Wall Covering (full height of panel except lower 8’-0”):  Manufacturer's 
standard, mildew-resistant, washable, vinyl-coated fabric wall covering; complying with CFFA-
W-101-D for type indicated; Class A. 

1. Total Weight:  18 oz. 
2. Antimicrobial Treatment:  Additives capable of inhibiting growth of bacteria, fungi, and 

yeasts. 
3. Color/Pattern:  As selected by Architect from manufacturer's full range of colors and 

patterns. 

C. Solid Surface Wall Covering (typical at lower 8’-0” surface of panels):  Manufacturer's 
standard mildew-resistant, washable, high-impact vinyl wall covering; complying with CFFA-
W-101-D for type indicated; Class A, similar to “Pro-Tek WC-40” by Pawling.  

1. Color/Pattern:  As selected by Architect from manufacturer's full range of colors and 
patterns. 

D. Trimless Edges (typical at upper surface of panels):  Fabricate exposed panel edges so finish 
facing wraps uninterrupted around panel, covering edge and resulting in an installed partition 
with facing visible on vertical panel edges, without trim, for minimal sightlines at panel-to-
panel joints. 

E. Edge Trim: (typical at lower 8’-0” surface of panels) Aluminum slip-on or snap-on trim with no 
visible screws or exposed joints and with corners mitered to a neat, hairline joint.  Finish as 
selected from manufacturer’s full range of colors and finishes. 
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2.5 SUSPENSION SYSTEMS 

A. Tracks:  Minimum 7 gage roll-formed steel (aluminum is not acceptable) mounted directly to 
overhead structural support, with adjustable steel hanger rods for overhead support, designed for 
operation, size, and weight of operable panel partition indicated.  Size track to support partition 
operation and storage without damage to suspension system, operable panel partitions, or 
adjacent construction.  Limit track deflection to no more than 0.10 inch between bracket 
supports.  Provide a continuous system of track sections and accessories to accommodate 
configuration and layout indicated for partition operation and storage. 

1. Panel Guide:  Aluminum guide on both sides of the track to facilitate straightening of the 
panels; finished with factory-applied, decorative, protective finish. 

2. Head Closure Removable Trim: Pre-finished steel or aluminum, attached to track bracket 
with concealed fasteners and providing required acoustical performance. 

B. Carriers:  All steel trolley system with 4 or 8 steel tired ball-bearing wheels, as required for 
configuration type, size, and weight of partition and for easy operation. 

C. Aluminum Finish:  Mill finish or manufacturer's standard, factory-applied, decorative finish 
unless otherwise indicated. 

D. Steel Finish:  Manufacturer's standard, factory-applied, corrosion-resistant, protective coating 
unless otherwise indicated. 

2.6 ELECTRIC OPERATORS 

A. General:  Factory-assembled electric operation system of size and capacity recommended and 
provided by operable panel partition manufacturer for partition specified; with electric motor 
and factory-prewired motor controls, speed reducer, chain drive, control stations, control 
devices, and accessories required for operation.  Include wiring from control stations to motor.  
Coordinate operator wiring requirements and electrical characteristics with building electrical 
system. 

B. Comply with NFPA 70. 

C. Control Equipment:  Comply with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6. 

D. Motor Electrical Characteristics: 

1. Horsepower:  Manufacturer's standard. 
2. Volts:  208. 
3. Phase:  Poly. 
4. Hertz:  60. 

E. Control Stations:  Two single-key-operated, constant-pressure control stations located remotely 
from each other on opposite sides and opposite ends of partition run.  Wire in series to require 
simultaneous activation of both key stations to operate partition.  Each three-position control 
station labeled "Open," "Close," and " Stop."  Furnish two keys per station. 
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F. Safety Systems / Obstruction-Detection Devices:  Equip each motorized operable panel 
partition with indicated automatic safety sensor system that causes operator to immediately shut 
off motor. 

1. Infrared Sensor System:  Designed to detect an obstruction in partition's path and sound 
an audible alarm, without obstruction contacting partition, similar to “Safe-Path” by 
safepathusa.com. 

2. Provide a sensor control panel that can accept various line voltage, therefore making it 
compatible with all partition systems. Control panel must be a “self contained” system 
that will render the electric partition inoperable if any of the component parts 
malfunction. The control panel shall also reduce the line voltage out to the infrared 
sensors and arming station down to 24 volt. 

 
3. Design infrared safety system to work as an integral part of the operable partition system. 

While the partition is in operation a minimum of two infrared sensors monitor each side 
of the partition for movement, and immediately disengages the motor upon the “safety 
zone” being interrupted. These infrared beams must span the entire path of the partition, 
on both sides, with at least two sensors mounted in the stacking area (or pressure 
sensitive mats on floor of stack area in lieu of sensors) to further detect motion in this 
area. Provide additional sensors as site conditions warrant.  

 
4. Sensors shall be installed 9-12 feet from floor and be covered by a protective housing. 

Point to point sensors mounted 18”-24” above floor will not be acceptable.  
Unit must also be equipped with an alarm that will sound in the event that the system is 
activated. 

 
5. An additional 2 pocket/stack sensors must be mounted at the entrance of pocketed areas 

or behind stacked panels (or pressure sensitive mats on floor of stack area in lieu of 
sensors). These sensors will detect intrusion into these critical areas at any point during 
the operation cycle, (whether the partition is at rest or in motion) and render the operable 
partition inoperable until keyed reset switches mounted on each side of the stacked panels 
are engaged. Provide additional sensors as site conditions warrant. 

G. Limit Switches:  Adjustable switches, interlocked with motor controls and set to automatically 
stop operable panel partition at fully extended and fully stacked positions. 

H. Safe Operation Signage: Provide one sign adjacent to each control station as specified in 
Division 10 “Signage” Section.  

I. Emergency Release Mechanism: Quick disconnect-release of electric-motor drive system, 
permitting manual operation in event of operating failure. 

J. Electric Interlock: Equip each motorized operable panel partition with electric interlocks at 
locations indicated, to prevent operation of operable panel partition under the following 
conditions: 

1. On storage pocket door, to prevent operation if door is not in fully open position. 
2. On partitions at location of convergence by another partition, to prevent operation if 

merging partitions are in place. 
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2.7 ACCESSORIES 

A. Pass Doors:  Swinging door built into and matching panel materials, construction, acoustical 
qualities, finish and thickness, complete with frames and operating hardware.  Hinges finished 
to match other exposed hardware.  

1. Accessibility Standard:  Fabricate doors to comply with applicable provisions in 
ICC A117.1, the U.S. Architectural & Transportation Barriers Compliance Board's ADA-
ABA Accessibility Guidelines for Buildings and Facilities, and building code in effect for 
Project. 

2. Provide structural panel reinforcement at pass door perimeter. 

3. Single Pass Door:  36 by 84 inches. 

4. Pass-Door Hardware:  Equip pass door with the following: 

a. Door Seals:  Sweep floor seals. 
b. Exit Sign:  Recessed, self-illuminated. 
c. Latchset:  Standard Friction Passage set. 

B. Storage Pocket Door: Full height at end of partition runs to conceal stacked partition; of same 
materials, finish, construction, thickness, and acoustical qualities as panels; complete with 
operating hardware and acoustical seals at soffit, floor, and jambs. Hinges in finish to match 
other exposed hardware. 

1. Manufacturer's standard method to secure storage pocket door in closed position. 
2. Rim Lock: Key-operated lock cylinder, keyed to master key system, to secure storage 

pocket door in closed position. Include two keys per lock. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine flooring, structural support, and opening, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of operable 
panel partitions.  

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General:  Comply with ASTM E 557 except as otherwise required by operable panel partition 
manufacturer's written installation instructions. 

B. Install operable panel partitions and accessories after other finishing operations, including 
painting, have been completed in area of partition installation. 

C. Install panels from marked packages in numbered sequence indicated on Shop Drawings. 
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D. Broken, cracked, chipped, deformed, or unmatched panels are not acceptable. 
E. Broken, cracked, deformed, or unmatched gasketing or gasketing with gaps at butted ends is not 

acceptable. 

3.3 ADJUSTING 

A. Adjust operable panel partitions, hardware, and other moving parts to function smoothly, and 
lubricate as recommended by manufacturer. 

B. Adjust pass doors to operate smoothly and easily, without binding or warping. 
C. Verify that safety devices are properly functioning. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain operable panel partitions. 

END OF SECTION 10 22 39 
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SECTION 10 28 00 - TOILET AND SHOWER ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Toilet accessories. 
2. Shower accessories. 

1.3 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances required 
for access by people with disabilities, and for proper installation, adjustment, operation, 
cleaning, and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

2. Include anchoring and mounting requirements, including requirements for cutouts in 
other work and substrate preparation. 

3. Include electrical characteristics. 

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. Grab bar. 
2. Sanitary-napkin and tampon dispenser. 

10 28 00 
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3. Sanitary-napkin disposer. 
4. Mirror, glass. 
5. Robe hook. 

C. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each 
accessory required. 

1. Identify locations using room designations indicated. 
2. Identify accessories using designations indicated. 

D. Sample Warranty: For manufacturer's special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For accessories to include in maintenance manuals. 
B. Warranty: Executed special warranty. 

1.7 WARRANTY 

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to correct or replace mirrors 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, visible silver spoilage defects. 
2. Warranty Period: 15 years from date of Substantial Completion. 

B. Manufacturer’s Special Warranty for Electric Hand Dryers: Manufacturer agrees to correct or 
replace hand dryers that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Not less than 5 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 OWNER-FURNISHED MATERIALS 

A. Owner-Furnished Materials for Installation by Contractor:  

1. Toilet tissue dispenser, jumbo. 
2. Paper towel dispenser (roll). 
3. Soap dispenser. 

2.2 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. 
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B. Structural Performance: Design accessories and fasteners to comply with the following 
requirements: 

1. Grab Bars: Installed units are able to resist 250 lbf concentrated load applied in any 
direction and at any point. 

2.3 TOILET ACCESSORIES 

A. Source Limitations: Obtain toilet accessories from single source from single manufacturer. 

B. Grab Bar GB: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 3800-P Series. 
b. Bobrick Washroom Equipment, Inc.; B-6806.99 Series. 
c. Bradley Corporation; 812-2 Series. 

2. Mounting: Flanges with concealed fasteners. 

3. Material: Stainless steel, 0.05 inch thick. 

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin) on ends and slip-
resistant texture in grip area. 

4. Outside Diameter:  1-1/2 inches. 

5. Configuration and Length: As indicated on Drawings. 

C. Sanitary-Napkin and Tampon Dispenser SNTD: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0864-F. 
b. Bobrick Washroom Equipment, Inc.; B-2706 C. 
c. Bradley Corporation; 4017-11-40. 

2. Mounting:  Surface mounted. 

3. Capacity: Minimum 20 napkins and 27 tampons. 

4. Operation:  No coin (free). 

5. Exposed Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

6. Lockset: Tumbler type with separate lock and key for coin box. 
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D. Sanitary-Napkin Disposer SND: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0473-1A. 
b. Bobrick Washroom Equipment, Inc.; B-254. 
c. Bradley Corporation; 4722-15. 

2. Mounting:  Surface mounted. 

3. Door or Cover: Self-closing, disposal-opening cover and hinged face panel with tumbler 
lockset. 

4. Receptacle: Removable. 

5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

E. Mirror, Glass MG: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0620-B. 
b. Bobrick Washroom Equipment, Inc.; B-1658. 
c. Bradley Corporation; 781-2.  

2. Frame:  Stainless-steel channel. 

a. Corners: Manufacturer's standard. 

3. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated 
below. 

a. Wall bracket of steel, equipped with concealed locking devices requiring a special 
tool to remove. 

4. Mirror Glazing: Tempered clear glass. 

5. Size: As indicated on Drawings. 

2.4 SHOWER ACCESSORIES 

A. Source Limitations: Obtain shower room from single source from single manufacturer. 

B. Robe Hook RH: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. American Specialties, Inc.; 7345-S. 
b. Bobrick Washroom Equipment, Inc.; B-76727. 
c. Bradley Corporation; 9124. 

2. Description: Double-prong unit. 

3. Material and Finish:  Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

2.5 MATERIALS 

A. Fasteners: Screws, bolts, and other devices of same material as accessory unit, unless otherwise 
recommended by manufacturer or specified in this Section, and tamper-and-theft resistant where 
exposed, and of stainless or galvanized steel where concealed. 

B. Tempered Clear Glass Mirrors: Mirror Glazing Quality, for blemish requirements; and comply 
with ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating is 
applied; nominal 6.0 mm thick. 

2.6 FABRICATION 

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and 
access panels with full-length, continuous hinges. Equip units for concealed anchorage and with 
corrosion-resistant backing plates. 

B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 
Provide minimum of six keys to Owner. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of accessories. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

B. Grab Bars: Install to comply with specified structural-performance requirements. 
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3.3 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items. 
B. Remove temporary labels and protective coatings. 
C. Clean and polish exposed surfaces according to manufacturer's written instructions. 

END OF SECTION 10 28 00 
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SECTION 10 44 16 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 
extinguishers. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include rating and classification, material descriptions, 
dimensions of individual components and profiles, and finishes for fire extinguisher and 
mounting brackets. 

1. Mounting brackets. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Multipurpose dry-chemical type in steel container (ABC). 
2. Identification. 

C. Product Schedule: For fire extinguishers. Coordinate final fire-extinguisher schedule with fire-
protection cabinet schedule to ensure proper fit and function. 

D. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance manuals. 
B. Warranty: Executed special warranty. 
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1.6 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 
function. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to correct or 
replace fire extinguishers that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Failure of hydrostatic test according to NFPA 10 when testing interval required by 
NFPA 10 is within the warranty period. 

b. Faulty operation of valves or release levers. 

2. Warranty Period:  Minimum of five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each mounting bracket indicated. 

1. Source Limitations: Obtain fire extinguishers and fire-protection cabinets from single 
source from single manufacturer. 

2. Valves: Manufacturer's standard. 
3. Handles and Levers: Manufacturer's standard. 
4. Instruction Labels: Include pictorial marking system complying with NFPA 10, 

Appendix B. 

B. Multipurpose Dry-Chemical Type in Steel Container (ABC): UL-rated 4-A:80-B:C, 10-lb 
nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel 
container. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; 4010. 
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b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 
Cosmic 10E. 

c. Larsen's Manufacturing Company; MP10. 

2. Placement:  On mounting bracket. 

a. Provide in locations indicated and in compliance with requirements of authorities 
having jurisdiction. 

2.3 MOUNTING BRACKETS 

A. Mounting Brackets: Manufacturer's standard steel, designed to secure fire extinguisher to wall 
or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated 
or baked-enamel finish. 

2.4 IDENTIFICATION 

A. Identification: Projecting sign complying with authorities having jurisdiction for size and 
location. Locate as indicated by Architect. 

1. Identify fire extinguishers with graphic fire extinguisher image applied to projecting 
mounting surface. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 
Compliance Signs, Inc.; Red 3D Triangle-Mount (Graphic Only) Fire Extinguisher 
Sign NHE-13844Tri, or comparable product. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Install fire extinguishers and mounting brackets in locations indicated and in 
compliance with requirements of authorities having jurisdiction. 

1. Mounting Brackets: Top of fire extinguisher to be at 40 inches above finished floor. 
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B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations 
indicated. 

C. Identification: Fasten projecting signs on wall centered above each fire extinguisher, aligning 
top of sign with top of adjacent door frame, unless otherwise indicated. 

END OF SECTION 10 44 16 
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SECTION 11 53 63 - LABORATORY EQUIPMENT AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Safety Goggle Cabinet 
2. Fire Blanket 
3. First Aid Kit  

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Samples for Initial Selection:  For factory-applied finishes and other materials requiring color 

selection. 

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. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect finished surfaces during handling and installation with protective covering of 
polyethylene film or other suitable material. 

1.7 COORDINATION 

A. Coordinate installation of laboratory equipment and accessories with installation of other 
laboratory equipment. 
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PART 2 - PRODUCTS 

2.1 LABORATORY EQUIPMENT 

A. Germicidal Goggle Sterilization Cabinet: Painted 24 gauge steel cabinet with lockable doors, 
28” x 26” x 10”, for wall mounting, and capacity to sanitize a minimum of 30 pairs of safety 
glasses. Equip with automatic timer and germicidal bulbs. 110V AC with a 3-wire grounded 8’ 
cord. UL listed. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flinn 
Scientific., “SE1093, 28”H x 26”W x 10”D Germicidal Goggles Sterilization Cabinet” or 
comparable product. 

B. Fire Blankets: Painted steel cabinet with drop hinge door, for wall mounting, containing 100 
percent wool, and naturally fire retardant, Metal Cabinet is 16”H x 18”W x 5 1/4”D , fire 
blanket 62 inches by 80 inches in size. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flinn 
Scientific. “SE3006 Series” Metal Case or comparable product. 

C. First Aid Kits: Steel cabinet, for wall mounting, containing first aid supplies and instructions. 
Included in kit: adhesive bandages, adhesive bandages with non-adherent pads, bandage 
compress, gauze pads, triangle bandages, burn cream, two sizes of stretch bandages, adhesive 
tape, non-adherent pads, eye flush with eye pads, eye cup and tape, antiseptic towelettes, cold 
pack, latex gloves, forceps, and scissors. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Flinn 
Scientific., “SE1083 50 person, 9 1/2”H x 9”W x 2 1/2”D First Aid Kit” or comparable 
product. 

2.2 ELECTRICAL SERVICE FITTINGS 

A. Service Fittings, General:  Provide units complete with metal housings, receptacles, terminals, 
switches, pilot lights, device plates, accessories, and gaskets required for mounting. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances, location of reinforcements, and other conditions affecting performance of laboratory 
equipment and accessories. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION OF LABORATORY EQUIPMENT AND ACCESSORIES 

A. Install accessories according to Shop Drawings, installation requirements in SEFA 2.3, and 
manufacturer's written instructions. 

B. Securely fasten units to partition framing or reinforcements in partitions. 

3.3 INSTALLATION OF SERVICE FITTINGS 

A. Comply with requirements in other Sections for installing electrical devices. 
B. Install fittings according to manufacturer's written instructions.   

3.4 CLEANING AND PROTECTING 

A. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to 
match original factory finish, as approved by Architect. 

END OF SECTION 11 53 63 
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SECTION 11 66 53 - GYMNASIUM DIVIDERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Walk-draw divider systems. 
2. Divider system accessories. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Walk-draw divider systems. 

B. Shop Drawings: For gymnasium dividers. 

1. Include plans showing alignment of curtains in relation to sport-court layout and 
overhead structural supports. 

2. Include elevations, sections, details, and attachments to other work. 
3. Include system clearances, stacking requirements, and limits for fitting into adjacent 

construction. 
4. Include point loads and locations for attachment of gymnasium dividers to structure. 

C. Samples for Initial Selection: For each type of gymnasium divider curtain fabric. 

D. Samples for Verification: For divider curtain fabrics, not less than 12 inches square of mesh and 
of solid fabric. 

E. Sample Warranty: For special warranty. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of gymnasium divider. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For gymnasium dividers to include in operation and 
maintenance manuals. 

B. Warranty: Executed special warranty. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of gymnasium dividers 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of gymnasium dividers. 
b. Tearing or deterioration of fabric, seams, or other materials beyond normal use. 

2. Warranty Period: 5 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 WALK-DRAW DIVIDER SYSTEMS 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work, include, but are not limited to: 

1. Draper Company, Inc.; Walk-Draw Gym Divider Curtains. 
2. Porter Athletic; 640 Walk Draw Gymnasium Divider Curtain. 

B. Divider-Curtain System: Manually operated, channel track system, and as follows: 

1. Stacking:  Stacks to one side as indicated on Drawings. 
2. Channel Track: Galvanized steel. 

C. Divider Curtain: 

1. Upper Curtain, Mesh: Woven mesh of polyester yarn coated with vinyl, weighing not less 
than 8 oz./sq. yd. 

a. Mesh Color:  As selected by Architect from full range of industry colors and color 
densities. 
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2. Lower Curtain, Solid: Woven polyester fabric coated with vinyl, not less than 18 oz./sq. 
yd., 10-foot height above floor. 

a. Fabric Color:  As selected by Architect from full range of industry colors and color 
densities. 

3. Hems: Folded and electronically welded. 

a. Top Hem: Double-thickness solid vinyl for grommets and welded to curtain fabric. 
b. Grommets: Manufacturer's standard material, size, and spacing; for snaps or S-

hooks.  
c. Outer Edge Hems: Turned and double welded. 
d. Bottom Pocket: Double thickness with proof coil chain in pocket. 

4. Seams: Electronically welded. 

5. Overall Curtain Height:  As indicated on Drawings. 

6. Bottom of Curtain: Approximately 2 inches above finished floor. 

7. Divider-Curtain Flame-Resistance Rating: Passes NFPA 701 Test 2. 

2.2 SUPPORT MATERIALS AND FASTENERS 

A. General-Purpose Chain: For chains not used for overhead lifting, provide carbon steel chain, 
according to ASTM A413/A413M, Grade 30 proof coil chain or higher grade recommended by 
gymnasium divider manufacturer. Provide coating type, chain size, number, and installation 
method according to manufacturer's written instructions. 

B. Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard corrosion-resistant or 
noncorrodible units; concealed; tamperproof, vandal-resistant design. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for alignment of mounting substrates, installation tolerances, operational 
clearances, and other conditions affecting performance of the Work. 

1. Verify critical dimensions. 
2. Examine supporting structure. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions. 

B. Install gymnasium dividers after other finishing operations, including painting, have been 
completed unless otherwise indicated. 

C. Install gymnasium dividers level, plumb, square, and true; anchored securely to supporting 
structure; positioned at locations and elevations indicated; in proper relation to adjacent 
construction; and aligned with sport-court layout. 

1. Verify clearances for movable components of gymnasium dividers throughout entire 
range of operation and for access to operating components. 

3.3 ADJUSTING 

A. Adjust movable components of gymnasium dividers to operate safely, smoothly, easily, and 
quietly, free from binding, warp, distortion, uneven tension, nonalignment, misplacement, 
disruption, or malfunction, throughout entire operational range; and lubricate as recommended 
in writing by manufacturer. 

3.4 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain gymnasium dividers. 

END OF SECTION 11 66 53 
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SECTION 12 24 13 - ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Manually operated roller shades with single rollers. 
2. Roller shade fabrics. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include styles, material descriptions, construction details, dimensions of individual 
components and profiles, features, finishes, and operating instructions for roller shades. 

B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband 
materials, their orientation to rollers, and their seam and batten locations, all dimensions, and 
clearances for each shade installation. 

1. Include typical elevation layout showing separation between shade units and meeting 
edges at corners with sections and details at head and sill between blind units and corners. 

2. Provide verified in field details showing all types of shade installation conditions.  
3. Components and conditions not fully dimensioned or detailed in manufacturers product 

data indicating relationship to adjoining construction.  
4. Manufactures specification instructions and details specific to components and conditions 

not fully dimensioned or detailed in manufactures product data.  
5. Provide data for all components required for installation.  

C. Samples for Verification and Initial Color Selection:  For each type and color of shadeband 
material. 

1. Include Samples of accessories involving color selection. 
2. Actual color samples of manufactures full range – no color copies will be accepted.  

12 24 13 
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3. Shadeband Material:  Not less than 10 inches square.  Mark inside face of material if 
applicable. 

4. Roller Shade:  Full-size operating unit, not less than 16 inches wide by 36 inches long for 
each type of roller shade indicated. 

5. Installation Accessories:  Full-size unit, not less than 10 inches long. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of shadeband material, signed by product manufacturer. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roller shades to include in maintenance manuals. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roller shades in factory packages, marked with manufacturer, product name, and 
location of installation using same designations indicated on Drawings. 

1.8 WARRANTY 

A. Manufacturer’s Warranty - Provide manufacturer’s warranty including coverage of at least 
following components: 

1. Corrosion of all metal parts. 
2. Sagging, creasing, or breaking of slats. 
3. Sagging, creasing, or ripping of shadeband material. 
4. Smoothly performing mechanism without slippage or jams. 
5. Finish of all components matching in color, uniform, and against fading or discoloration. 
6. Defects in materials and installation workmanship. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations:  Do not install roller shades until construction and finish work in 
spaces, including painting, is complete and dry and ambient temperature and humidity 
conditions are maintained at the levels indicated for Project when occupied for its intended use. 

B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication and indicate 
measurements on Shop Drawings.  Allow clearances for operating hardware of operable glazed 
units through entire operating range.  Notify Architect of installation conditions that vary from 
Drawings.  Coordinate fabrication schedule with construction progress. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations:  Obtain roller shades from single source from single manufacturer. 

2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Draper Inc.; 
Manual FlexShade Systems or comparable product by one of the following: 

1. Hunter Douglas Contract. 
2. MechoShade Systems, Inc. 

B. Cord Operation: #4 2 Large Size Cord: Spring roller, Hard braided large diameter cotton cord, 
attached to slat with screw-eye and cord clasp. 

C. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths of 
shadebands indicated without deflection.  Provide with permanently lubricated drive-end 
assemblies and idle-end assemblies designed to facilitate removal of shadebands for service. 

1. Roller Drive-End Location:  Right or left side as require per shade layout. 

2. Direction of Shadeband Roll:  Regular, from back of roller and or back to front to clear 
window handles, extrusions etc.   

3. Shadeband-to-Roller Attachment:  Manufacturer's standard method- no double-side tape 
will be accepted. Provide adequate brackets on multiple sash windows to hold roller pin 
ends no more than 1/8 inch apart over centerline of mullion. 

D. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to 
three inline rollers into a multiband shade, not to exceed manufactures recommendation that is 
operated by one roller drive-end assembly. 

E. Shadebands: 

1. Shadeband Material:  Light-blocking fabric similar to “Sun-Bloc Series” fabric by Draper 
Inc.  

F. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

1. Type:  Enclosed in sealed pocket of shadeband material. 

G. Fabrication: 

1. Cut shades perfectly square and true and mount on rollers using suitable fasteners.  
Provide all material used in shade manufacture new, commercially perfect and of first 
quality.  Provide material in one piece. 
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2. Provide one finished length of each single hung shade after hemming 14 inches longer 
than portion of sash covered by shade.  Provide finished shade width to cover adequately, 
but not more than 1/4 inch of barrel exposed at each end of roller. 

a. Where necessary, increase diameter of roller from 1-1/4 inches to correspond with 
size of shade. 

b. Provide hems of proper width for slat, double turn hems, and sew with straight 
stitch.  Neatly backstitch all hems at the ends. 

c. Hem at top and bottom of shade. 

3. Fabrication Tolerances: 

a. Size shades to fit openings head – including but not limited to wall, door, window 
head etc., to sill including but not limited to windowsill, floor sill etc. (allowing for 
6 to 10 inches in additional length) and between mullions, unless otherwise 
indicated on Drawings. 

b. Provide single sets of shades no greater in width than distance between 2 mullions 
at openings up to 15 ft. wide. 

c. Provide minimum clearances for appropriate operation of shades. 

H. Installation Accessories: 

1. Front Fascia:  Aluminum extrusion that conceals front and underside of roller and 
operating mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape:  L-shaped. 
b. Height:  Manufacturer's standard height required to conceal roller and shadeband 

when shade is fully open. 
c. Provide full range of manufactures colors.  

2. Exposed Headbox:  Rectangular, extruded-aluminum enclosure including front fascia, top 
and back covers, endcaps, and removable bottom closure. 

a. Height:  Manufacturer's standard height required to enclose roller and shadeband 
when shade is fully open. 

b. Provide full range of manufactures colors. 

3. Endcap Covers:  To cover exposed endcaps. 

4. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 

2.3 SHADEBAND MATERIALS 

A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 

B. Light-Blocking Fabric:  Opaque fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 
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2. Type:  Fiberglass textile with PVC film bonded to both sides. 
3. Thickness: 0.015 inches. 
4. Weight:  12 oz./sq. yd. 
5. Features:  Washable. 
6. Color:  As selected by Architect from manufacturer's full range. 
7. Basis-of-Design Product: Subject to compliance with requirements, provide Draper Inc.; 

SunBloc Series SB9000 or comparable product. 

C. Rescue Window Labels:  Provide and install on window shade in every space of pupil 
occupancy opaque labels with words "RESCUE WINDOW" Install labels on shades associated 
with rescue window coordinate with Architect for location. 

1. Color: Opaque, bright yellow background with black letters. 
2. Size: 2 inches by 1 inches, 3/8” wide lines to form letters.  
3. Text: “RESCUE WINDOW”, readable from room side of window. 

2.4 ROLLER-SHADE FABRICATION 

A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including 
requirements for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 
74 deg F: 

1. Between (Inside) Jamb Installation:  Width equal to jamb-to-jamb dimension of opening 
in which shade is installed less 1/4 inch per side or 1/2-inch total, plus or minus 1/8 inch.  
Length equal to head-to-sill dimension of opening in which shade is installed less 1/4 
inch, plus or minus 1/8 inch. 

2. Outside of Jamb Installation:  Width and length as indicated, with terminations between 
shades of end-to-end installations at centerlines of mullion or other defined vertical 
separations between openings. 

C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible. 

D. Rescue Window Labels:  Provide and install on window shade in every space of pupil 
occupancy opaque labels with words "RESCUE WINDOW" Install labels on shades associated 
with rescue window coordinate with Architect for location. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 ROLLER-SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's 
written instructions. 

1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches to interior face of 
glass.  Allow clearances for window operation hardware. 

2. Hang shades at window to fit opening properly and operate smoothly and efficiently. 
Hang each shade perfectly level and with spring tension of roller properly adjusted. 
Locate tips of adjoining shades no further than 3/8 inch apart when two or more are 
mounted back-to-back. 

3. Install each shade on brackets securely fastened to ceiling or wall as shown on Drawings. 
Furnish and install new brackets and other hardware required for proper installation of 
shades. 

B. Prior to installation of roller-shade units, coordinate installation locations and method of 
installation with window manufacturer, do not secure roller-shade units to window frame.   

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or 
malfunction throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that roller shades are without damage or deterioration at time of Substantial 
Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, 
before time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain motor-operated roller shades. 

END OF SECTION 12 24 13 
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SECTION 12 32 13 - MANUFACTURED WOOD-VENEER-FACED CASEWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes manufactured wood-veneer-faced cabinets of stock design. 

B. Section Includes 

1. Wood-veneer faced casework - overlay door design, including (but not limited to): 

a. Wall, base, and tall cabinets 
b. Tops for all base units. 
c. Countertop assemblies 
d. Solid Surface windowsills 
e. Safety station units  

2. Accessory items, including: 

a. All filler panels, frame units, scribe strips, strips at walls, and similar items. 
b. Cutouts for sinks, faucets, fittings, and other plumbing and electrical fixtures, 

electrical and mechanical runs and connections and similar items.   
c. Epoxy resin countertops and sinks, drains and tail pieces. 
d. Materials and devices necessary to make solid connections to existing structure. 

C. Products Furnished but not Installed Under this Section. 

1. Mechanical components, electrical components, plumbing components, and similar items 
included with specified casework items; refer to "Sequencing and Scheduling". 

1.3 DEFINITIONS 

A. Definitions in the AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" apply to 
the work of this Section. 

B. MDF:  Medium-density fiberboard. 

C. Hardwood Plywood:  A panel product composed of layers or plies of veneer, or of veneers in 
combination with lumber core, hardboard core, MDF core, or particleboard core, joined with 
adhesive and faced both front and back with hardwood veneers. 

12 32 13 
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1.4 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that casework can be supported and installed 
as indicated. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 
concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Casework. 
2. Hinges. 
3. Pulls. 
4. Door catches. 
5. Drawer slides. 
6. Drawer and hinged door locks. 
7. Adjustable shelf supports. 
8. Emergency Eyewash units  

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  
Show fabrication details, including types and locations of hardware.  Show installation details, 
including field joints and filler panels.  Indicate manufacturer's catalog numbers for casework. 

1. Roughing Drawings:  Submit roughing drawings, showing complete roughing dimensions 
for plumbing, ventilating and electric services and components to be installed in 
casework, including location of existing roughing and dimensions, where applicable. 

2. Groups/Assemblies:  Submit shop drawings of groups or assemblies, including 
descriptions identifying units, parts, and accessories of each item and showing materials, 
dimensions, cabinet-cut details, and sink locations (where applicable). 

3. Field Measurements:  Prior to fabrication or ordering of any specified casework items, 
verify measurement at Site of actual space reserved for casework items; DO NOT take 
measurements from Contract Drawings.  Give due consideration to architectural, 
structural, or mechanical discrepancies occurring during building construction.  Make 
such discrepancies immediately known to Architect and obtain clarification of 
discrepancy in writing before proceeding with installation of affected casework items. 

4. Color/Finishes:  Shop drawings are not to include colors, wood finishes, stains, etc.  All 
colors are to be selected by the Architect and issued to the contractor by an ASI during 
the construction phase. 
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C. Samples: 

1. Casework Units:  Without cost to Owner, submit samples, as requested, to demonstrate 
Contractor's ability to furnish required casework. 

2. Color Selection:  Submit actual samples of finishes, colors, and materials as required for 
color selection. Submit full range of manufacture colors, texture, and wood tones.  

3. One full-size base cabinet unit complete with hardware, doors, and drawers, without 
finish top. 

4. hinged samples. 
5. Wire management sample. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates. 

1. Joint Tolerances 400C-T-1. 
2. Finishness Test 400C-T-2. 

C. Sample Warranty:  For special warranty. 

D. Installer Experience Listing: Submit list of completed projects using products proposed for this 
Project, including owner’s contact and telephone number for each project, demonstrating 
compliance with applicable “Qualifications” requirements specified below in “Quality 
Assurance” article. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish complete touchup kit for each type and finish of casework provided.  Include scratch 
fillers, stains, finishes, and other materials necessary to perform permanent repairs to damaged 
casework finish. 

1.9 QUALITY ASSURANCE 

A. Manufacturer:  Minimum 5-years’ experience in manufacture of casework and other items 
similar to those specified and minimum 5 completed casework installations of similar size and 
requirements to that specified. 

B. Installer:  Minimum 5 completed casework installations of similar size and requirements to that 
specified. 
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1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver casework only after painting, utility roughing-in, and similar operations that could 
damage, soil, or deteriorate casework have been completed in installation areas.  If casework 
must be stored in other than installation areas, store only in areas where environmental 
conditions meet requirements specified in "Project Conditions" Article. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 
handling and installation. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install casework until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period. Maintain 
temperature and relative humidity during the remainder of the construction period in range 
recommended for Project location by the AWI's, "Architectural Woodwork Standards." 

B. Field Measurements:  Prior to fabrication or ordering of any specified casework items, verify 
measurement at Site of actual space reserved for casework items; DO NOT take measurements 
from Contract Drawings.  Give due consideration to architectural, structural, or mechanical 
discrepancies occurring during building construction.  Make such discrepancies immediately 
known to Architect and obtain clarification of discrepancy in writing before proceeding with 
installation of affected casework items. 

C. Locate concealed framing, blocking, and reinforcements that support casework by field 
measurements before being enclosed and indicate measurements on Shop Drawings. 

1.12 SEQUENCING AND SCHEDULING 

A. Coordinate the layout and installation of casework with all Prime Contractors.  See Section 01 
12 00 for each Contractor’s coordination responsibilities. 

B. Refer to the casework model numbers for the plumbing and electrical fittings and fixtures that 
are shown to be part of the casework. Deliver these fittings and fixtures to the contractor 
assigned to their installation in Section 01 12 00. Obtain a signed receipt for their delivery. 

C. Provide all holes / cut outs in the casework for all Prime Contractors on the Project. Coordinate 
with the work on the E, P, & HVAC Drawings, and Division 22, 23, 26, 27, and 28.  

1.13 MAINTENANCE 

A. Extra Materials: Furnish complete touchup kit for each type and color of wood laboratory 
casework provided.  Include scratch fillers, stains, finishes, and other materials necessary to 
perform permanent repairs to damaged laboratory casework finish. 
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1.14 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of casework that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of components or other failures of glue bond. 
b. Warping of components. 
c. Failure of operating hardware. 
d. Deterioration of finishes. 

2. Contractor's Guarantee:  Upon completion of installation of casework and after 
acceptance by Owner, furnish to Owner written statement accepting full responsibility for 
installation and guaranteeing adequacy and safety of attachment of all casework. 

3. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide “Millennium 
Series” by Diversified Casework or comparable product by one of the following: 

1. Kewaunee Scientific Corporation. 
2. Leonard Peterson Co., Inc. 

C. Source Limitations:  Obtain wood-veneer-faced casework with tops, sinks, special equipment, 
and service fixtures from same casework supplier to establish single responsibility for all 
casework components. 

2.2 CASEWORK, GENERAL 

A. Quality Standard:  Unless otherwise indicated, comply with the AWI's, AWMAC's, and WI's 
"Architectural Woodwork Standards" for grades of casework indicated for construction, 
finishes, installation, and other requirements. 

1. Grade:  Premium 
2. Provide labels and certificates from AWI certification program indicating that 

casework, including installation, complies with requirements of grades specified. 
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B. Product Designations:  Drawings indicate sizes, configurations, and finish materials of 
manufactured wood-veneer-faced casework by referencing designated manufacturer's catalog 
numbers.  Other manufacturers' casework of similar sizes and door and drawer configurations, 
of same finish materials, and complying with the Specifications may be considered.  See 
Section 01 60 00 "Product Requirements." 

C. Product Designations:  Drawings indicate configurations of manufactured wood-veneer-faced 
casework by referencing designations of Casework Design Series numbering system in 
Appendix A of the AWI's, AWMAC's, and WI's "Architectural Woodwork Standards." 

2.3 WOOD-VENEER-FACED CABINETS 

A. Design: 

1. Lipped overlay with radiused wood edges. 

B. Wood Species:   White Maple. 

C. Face Veneer Cut: Grade AA Plain sliced. 

D. Veneer Matching: 

1. Provide veneers for each cabinet from a single flitch, book and running matched. 

a. Provide continuous matching of adjacent drawer fronts within each cabinet. 

E. Grain Direction: 

1. Vertical on doors, horizontal on drawer fronts. 
2. Lengthwise on face frame members. 
3. Vertical on end panels. 
4. Side to side on bottoms and tops of units. 
5. Vertical on knee-space panels. 
6. Horizontal on aprons. 

F. Exposed Materials: 

1. Plywood: 

a. Maple Plywood:  white maple, Grade AA, rotary cut, book matched, cross-banded, 
with solid hardwood core. 

1) 1/4 inch: Minimum 3-ply. 
2) 3/4 inch: Minimum 7-ply. 

b. Other Hardwood Plywood:  Sound grade; cross-banded, with solid hardwood core. 

1) 1/4 inch: Minimum 3-ply. 
2) 3/4 inch: Minimum 7-ply. 
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2. Solid Wood:  Clear hardwood lumber of species indicated and selected for grain and 
color compatible with exposed plywood. 

G. Semi exposed Materials: 

1. Solid Wood:  Sound hardwood lumber, selected to eliminate appearance defects, of same 
species as exposed wood. 

2. Plywood:  Hardwood plywood of same species as exposed wood.  Provide backs of same 
species as faces. 

3. Provide solid wood or hardwood plywood for semi-exposed surfaces unless otherwise 
indicated. 

4. Hardboard:  Use only for cabinet backs where exterior side of back is not exposed. 

H. Hardboard:  Full tempered 2 sides, consisting of steam-exploded wood fibers, highly 
compressed into hard, dense 1/4-inch-thick homogeneous sheet using natural resins and other 
added binders; providing following physical properties: 

1. Modulus of Rupture: 5,000 PSI 
2. Density: 56 PCF 
3. Internal Bond: 100.0 PSI 

I. Particleboard:  Industrial grade meeting or exceeding CS 236-66 and ASTM D1037 with 
following physical properties: 

1. Density: 47 PCF (+10 percent) 
2. Interior Bond: 60 PSI 
3. Modulus of Elasticity: 400,000 PSI 
4. Modulus of Rupture: 2,400 PSI 
5. Screw Holding Power - Face: 225 lbs. 
6. Screw Holding Power - Edge: 200 lbs 

2.4 MATERIALS 

A. Maximum Moisture Content for Lumber:  7 percent for hardwood and 12 percent for softwood. 

B. Hardwood Plywood:  HPVA HP-1, particleboard core except where veneer core is indicated. 

C. Marine Grade Hardwood Plywood:  typical for all countertop applications.  

D. Softwood Plywood:  U.S. Department of Commerce (DOC) PS 1. 

E. Particleboard:  ANSI A208.1, Grade M-2. 

F. MDF:  ANSI A208.2, Grade 130. 

G. Hardboard:  ANSI A135.4, Class 1 Tempered. 

H. Edge banding:  Minimum 1/8-inch- thick, solid wood of same species as face veneer 

1. Select wood edge banding for grain and color compatible with face veneers. 
2. Colors: As selected by Architect from manufacturer's full range. 
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I. Countertop Solid surface material: Provide countertops with the following front and backsplash 
style:  1/2-inch thick, solid surface material Splashes: 1/2-inch thick, solid surface material. 
Fabrication:  Fabricate tops in one piece on marine grade plywood with shop-applied edges 
unless otherwise indicated.  Comply with solid-surface-material manufacturer's written 
instructions for adhesives, sealers, fabrication, and finishing. Solid Surface Material:  
Homogeneous solid sheets of filled plastic resin complying with ANSI SS1, Class A. 

1. Fabricate with loose splashes for field assembly. 

2. Adhesives:  Adhesives shall not contain urea formaldehyde. 

3. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Hanex Solid Surfaces. 
b. Corian 
c. LG Hi Macs 
d. Formica Corporation. 
e. Wilsonart International. 

4. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

J. Epoxy Resin Countertop:  Factory-molded modified epoxy-resin formulation with smooth, non-
specular finish, edge as per details. 

1. Physical Properties: 

a. Flexural Strength:  ........................ Not less than 10,000 psi. 
b. Modulus of Elasticity:  ................. Not less than 2,000,000 psi. 
c. Hardness (Rockwell M): .............. Not less than 100. 
d. Water Absorption (24 Hours):  ..... Not more than 0.02 percent. 
e. Heat Distortion Point:  .................. Not less than 260 deg F. 

2. Chemical Resistance:  Epoxy-resin material has the following ratings when tested with 
indicated reagents according to NEMA LD 3, Test Procedure 3.4.5: 

a. No Effect:  Acetic acid (98 percent), acetone, ammonium hydroxide (28 percent), 
benzene, carbon tetrachloride, dimethyl formamide, ethyl acetate, ethyl alcohol, 
ethyl ether, methyl alcohol, nitric acid (70 percent), phenol, sulfuric acid (60 
percent), and toluene. 

b. Slight Effect:  Chromic acid (60 percent) and sodium hydroxide (50 percent). 

3. Countertop Fabrication:  Fabricate with factory cutouts for sinks and with butt joints 
assembled with epoxy adhesive and pre-fitted, concealed metal splines. 

a. Countertop Configuration: Molded into solid, flat, min.1 inch thick, 

1) Drip groove 
2) Back splash  
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3) Rounded edges and corners- refer to details 

b. Countertop Configuration:  As indicated. 

c. Countertop Construction:  Uniform throughout full thickness. 

4. Color:  Black, Gray or Beige As selected by Architect from manufacturer's full range. 

K. Solid Surface windowsills and aprons:  

1. Solid-Surfacing Material Thickness:  1/2-inch. 
 
2. Fabrication:  Fabricate stools and aprons in one piece, unless otherwise indicated.  

Comply with solid-surface-material manufacturer's written instructions for adhesives, 
sealers, fabrication, and finishing 

 
3. Adhesives:  Adhesives shall not contain urea formaldehyde. 

4. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Hanex Solid Surfaces 
b. Corian 
c. LG Hi Macs 
d. Formica Corporation. 
e. Wilsonart International. 

2.5 FABRICATION 

A. Base Cabinet Construction: 

1. Tops:  Horizontal frame with pinned mortise and tenon joints; joined to cabinet side with 
8-mm hardwood dowels on 32-mm centers.  Includes 1-1/8-inch-thick x 1-3/4-inch-deep 
front rail with 3/4-inch-thick x 1-1/4-inch-deep side rails and 3/4-inch-thick x 1-3/4-inch-
deep back rail. 

2. Divider Under Drawers:  3/4-inch-thick x 2-1/4-inch-deep front cross rail, secured to 
cabinet sides with 8-mm hardwood dowels on 32-mm centers.  On all-drawer cabinets 
where locks are indicated, hardboard panel fitted in intermediate horizontal frame and 
placed between drawers to prevent access to other drawers. 

3. Bottoms:  3/4-inch thick 7-ply hardwood plywood, let into 1-1/8-inch-thick x 1-3/4-inch-
deep bottom rail and jointed to cabinet sides with 8-mm hardwood dowels on 32-mm 
centers. 
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4. Sub-Base:  Separate and continuous (no cabinet body sides-to-floor), water resistant 
exterior grade plywood with concealed fastening to cabinet bottom. Ladder-type 
construction of front, back and intermediates to form a secure and level platform to which 
cabinets attach. Provide on surface of subbase, at exposed sides and ends, material to 
match cabinet material to ensure continuity where rubber base height many not cover due 
to floor shim. Typical  

5. Tops, Dividers Under Drawers, and Bottoms:  Securely glued and screwed under pressure 
to sides at assembly to ensure joint integrity and squareness. 

6. Sides:  3/4-inch thick 7-ply hardwood plywood, faced with selected hardwood veneer for 
exposed surfaces and unselected but sound veneers for unexposed surfaces.  Includes 3/8-
inch-thick hardwood nosing applied to exposed front edge of cabinet side.  Where 
adjustable shelves required by specified manufacturer’s catalog numbers, sides bored 
with 5 mm holes. 

7. Backs:  1/4-inch-thick tempered hardboard secured to cabinet top and bottom and dadoed 
into cabinet sides.  Backs recessed 5/16-inch to permit accurate scribing to wall. 

8. Removable Backs:  Where indicated by specified manufacturer’s catalog numbers, backs 
retained in vertical cleats secured to cabinet sides to provide tight joints and convenient 
access to plumbing. 

9. Shelves:  1-inch thick 9-ply hardwood plywood with 3/8-inch solid lumber edge band 
front edges.  Additional support provided at rear of cabinets 36 inches and wider. 

10. Toe Space:  4-inches high x 3-1/4-inches deep with 3/4-inch-thick x 4-inch-high toe 
board, joined between cabinet sides with 8 mm hardwood dowels. 

11. Drawers - Semi-Flush Radius Lipped- Maple: 

a. Drawer Face:  3/4-inch-thick solid lumber core, faced with selected hardwood 
veneer. 

b. Sides and Back:  1/2-inch-thick solid hardwood; dovetailed at front and rear. 

c. Bottoms:  1/4-inch-thick tempered hardboard fitted and secured into grooves in 
drawer face, sides and back. 

d. Interior Finish: Sealed and varnished to resist absorption. 

e. Slides:  Side mount, epoxy-coated drawer slides, providing at least 100 lbs load 
capacity and incorporating positive stops.  Provide progressive type slide with 
minimum 100 lbs load capacity for file drawers. 
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B. Wall Cabinet Construction: 

1. Tops and Bottoms:  3/4-inch thick 7-ply hardwood plywood, let into 1-1/8-inch-thick x 1-
3/4-inch-deep top and bottom rail and joined to cabinet sides with 8 mm hardwood 
dowels on 32 mm centers.  Securely glued and screwed under pressure at sides to 
assembly to ensure joint integrity and unit squareness. 

2. Sides:  3/4-inch thick 7-ply hardwood plywood, faced with selected hardwood veneer on 
exposed surfaces and unselected but sound veneer on unexposed surfaces.  3/8-inch-thick 
hardwood nosing applied to exposed front edge of cabinet side.  Where adjustable shelves 
required, 5 mm holes bored in sides on 32 mm centers. 

3. Backs:  1/4-inch-thick tempered hardboard secured to cabinet top and bottom, dadoed 
into cabinet sides, and recessed 5/16-inch to permit accurate scribing to wall. 

4. Shelves:  1-inch thick 9-ply hardwood with 3/8-inch-thick hardwood nosing on front 
edge.  Shelves in 36-inch and wider cabinets include additional support at rear. 

C. Cases: 

1. Tops and Bottoms:  3/4-inch thick 7-ply hardwood plywood let into 1-1/8-inch-thick x 1-
3/4-inch-deep top and bottom rail and joined to cabinet sides with 8 mm hardwood 
dowels on 32 mm centers.  Tops and bottoms securely glued and screwed under pressure 
to sides at assembly to ensure joint integrity and unit squareness. 

2. Sides:  3/4-inch thick 7-ply hardwood plywood, faced with selected hardwood veneer on 
exposed surfaces and unselected but sound veneers on unexposed surfaces.  3/8-inch-
thick hardwood nosing applied to front edge of cabinet side.  When adjustable shelves 
required, 5 mm holes bored in sides. 

3. Backs:  1/4-inch tempered hardboard secured to cabinet top and bottom, dadoed into 
cabinet sides, and recessed 5/16-inch to permit accurate scribing to wall. 

4. Shelves:  3/4-inch thick 7-ply hardwood with 3/8-inch-thick hardwood nosing on front 
edge.  Shelves in 36-inch and wider cabinets include additional support at rear. 

5. Toe Space:  4-inches high x 3-1/4-inches deep with 3/4-inch-thick x 4-inch-high toe 
board, joined between cabinet sides with 8 mm hardwood dowels. 

D. Doors 

1. Semi-Flush Radius Lipped – Maple:  

a. Base and Wall Cabinets:  3/4-inch-thick solid core, banded on all edges and faced 
with selected hardwood veneer. 

b. Tall Cases:  1-1/8-inch-thick solid lumber core, banded on all edges and faced with 
selected hardwood veneer. 
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2. Hinged Glazed Doors:  1-1/8-inch-thick x 2-3/4-inch-wide heavy selected hardwood 
frame fitted with 1/4-inch tempered glass and equipped with same carriers specified for 
solid case doors above. 

a. Wall and Base Cabinets:  3/4-inch-thick x 2-3/4-inch-wide selected hardwood 
frame fitted and equipped as specified for “Hinged Glazed Doors” above. 

E. Filler Strips:  Provide as needed to close spaces between cabinets and walls, ceilings, and 
indicated equipment.  Fabricate from same material and with same finish as cabinets. 

2.6 FINISH 

A. Wood Finishes: Varnish providing tough, hard properties to withstand most severe conditions 
and staining agents imparting clean, translucent appearance to wood substrate and enhance and 
improve natural graining in face without suggestion of masking or hiding.  Finished film 
provides mellow, smooth texture. 

1. Surface Preparation:  All surfaces thoroughly sanded with fine abrasive not coarser than 
3/0 Garnet finishing paper, achieving absolute cleanliness before finishing coat 
application.  All wood flour and abrasive particles removed with dry compressed air and 
all areas wiped with tack rag. 

2. Sealing:  Synthetic resin-based sealer applied to all surfaces of drawer, cabinet doors, 
exposed surface, and other small sections where complete sealing of edges necessary to 
prevent moisture absorption.  Remainder of cabinet sprayed with sealer after application 
to specific surfaces.  Sealer air-dried within 20 minutes to permit light scuff sanding with 
5/0 Garnet finishing paper and subsequently thoroughly dusted. 

3. Stain:  Pigmented stain consisting of non-fading and non-bleeding colors, ground in 
suitable vehicle, permitting blending in proportions required to produce color selected by 
Architect from manufacturer’s full range of standard and custom colors. 

4. Topcoat:  Varnish consisting of moisture of chlorinated polymers and co-polymers 
suitably compounded with oil modified alkyd resin and other resinous plasticizers in 
solution of aromatic and oxygenated solvents. Produces cured film gloss with range of 
40-50 measured by 60-degree gloss meter.  Rubbed effect accomplished by inorganic 
flatting agent and acid catalyst added prior to spraying to convert film to cured state.  
Thorough sanding of previous coating provided to promote inter-coat adhesion with 
careful dusting to remove all powdered finish and abrasive prior to final coating. 

5. Chemical Resistance Properties –Maple Wood Veneer Casework 

a. Spot Test to Evaporation 

1) Boiling Water ......................................................No effect 
2) Ethyl Alcohol ......................................................No effect 
3) Isopropyl Alcohol ...............................................No effect 
4) Methyl Alcohol ...................................................No Effect 
5) Xylol ...................................................................No effect 
6) Toluol ..................................................................No effect 
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7) Naptha .................................................................No effect 
8) Gasoline ..............................................................No effect 
9) Methyl Ethyl Ketone ...........................................No effect 
10) Acetone ...............................................................No effect 
11) Chloroform ..........................................................No effect 
12) Formaldehyde .....................................................No effect 
13) Ink .......................................................................No effect 

b. Spot Test for One Hour 

1) 25 percent Sulfuric Acid .....................................No effect 
2) 70 percent Sulfuric Acid .....................................Film destroyed 
3) 20 percent Hydrochloric Acid (5 min.) ...............No effect 
4) 37 percent Hydrochloric Acid .............................Very slight ring & stain 
5) 50 percent Nitric Acid .........................................Film destroyed 
6) 10 percent Sodium Hydroxide ............................No effect 
7) 29 percent Ammonia ...........................................No effect 
8) Iodine ..................................................................Slight stain 
9) Lipstick ...............................................................No effect 
10) Crayon .................................................................No effect 
11) Catsup .................................................................No effect 
12) Butter...................................................................No effect 
13) Oleo .....................................................................No effect 
14) Mustard ...............................................................No effect 
15) Grape Juice ..........................................................No effect 
16) Coke or Pepsi Cola ..............................................No effect 
17) Vinegar ................................................................No effect 
18) Milk .....................................................................No effect 

c. Adhesion and Toughness:  Attempts to separate various finish layers from each 
other and from wood with razor blade or sharp knife are extremely difficult or 
results in no separation of various layers. 

2.7 CASEWORK HARDWARE AND ACCESSORIES 

A. Hardware, General:  Unless otherwise indicated, provide manufacturer's standard satin-finish, 
commercial-quality, heavy-duty hardware. 

1. Use threaded metal or plastic inserts with machine screws for fastening to particleboard, 
except where hardware is through bolted from back side. 

B. Butt Hinges:  Wrap-around type, 5-knuckle pin, heavy-duty institutional type with rounded 
ends, finished in either brushed chrome or black as directed by Architect and concealing hinge 
screws when door closed. 

1. Lipped Construction: 2-1/2-inches high x 0.072-inch thick. 
2. Offset kitchen cabinet type, plain butt hinges or hinges with removable pins not 

acceptable. 
3. 2 hinges provided on doors less than 44 inches high; 3 hinges provided on doors 44 

inches high and higher. 
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C. Pulls:  Solid stainless-steel wire pulls, fastened from back with two screws.   Provide two pulls 
for drawers more than 24 inches wide. 

D. Door Catches:  nylon-roller spring catch or dual, self-aligning, permanent magnet catches.  
Provide two catches on doors more than 48 inches high. 

E. Drawer Slides:  BHMA A156.9, Type B05091. 

1. Standard Duty (Grade 1, Grade 2, and Grade 3):  Side mounted and extending under the 
bottom edge of drawer; full partial-extension type; epoxy-coated steel with polymer 
rollers. 

2. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-overtravel-
extension type; zinc-plated, steel ball-bearing slides. 

3. Box Drawer Slides:  Grade 1HD-100, for drawers not more than 6 inches high and 24 
inches wide. 

F. Drawer and Hinged Door Locks:  Cylindrical (cam) type, five-pin tumbler, brass with chrome-
plated finish, and complying with BHMA A156.11, Grade 1. Each room is to be keyed and 
master keyed.  

1. Provide a minimum of two keys per lock and six master keys. 
2. Provide locks on all doors and drawers. 

G. Adjustable Shelf Supports:  Two-pin-locking plastic shelf rests complying with BHMA A156.9, 
Type B04013. 

H. Adjustable Wall Shelf Supports:  Surface-type steel standards and steel shelf brackets, with 
epoxy powder-coated finish, complying with BHMA A156.9, Types B04102 and B04112. 

I. Countertop Support: type and style as called out on drawings. 

J. Grilles: Continuous satin aluminum, finished countertop grille and toe-kick grille for air 
filtration at fin tube locations and as shown on Drawings similar to “Model #CT-PP-3 (c’top)/ 
#CT-PP-0 (toe)Linear Diffuser” by Titus.   

K. ADA Safety Station WM-D1001: in addition, items noted below: 

1. Provide with ADA base unit. 
2. Emergency eyewash, 4 spray heads, lever handle. 
3. 1 Emergency Shower, 11” shower head  
4. 1 stainless steel sink, 11” 
5. Pull rod  
6. Epoxy resin countertop. 
7. Provide 1 Drench Shower tester sim. to Bradley S19-330ST  
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances, location of framing and reinforcements, and other conditions affecting performance 
of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 CASEWORK INSTALLATION 

A. Grade:  Install cabinets to comply with same grade as item to be installed. 

B. Install casework level, plumb, and true; shim as required, using concealed shims.  Where 
casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners 
concealed where practical. 

C. Utility-Space Framing:  Secure to floor with two fasteners at each frame.  Fasten to partition 
framing, wood blocking, or metal reinforcements in partitions and to base cabinets. 

D. Base Cabinets:  Adjust top rails and subtops within 1/16 inch of a single plane.  Fasten cabinets 
to utility-space framing, partition framing, wood blocking, or reinforcements in partitions with 
fasteners spaced not more than 24 inches o.c.  Fasten adjacent cabinets together with joints 
flush, tight, and uniform.  Align similar adjoining doors and drawers to a tolerance of 1/16 inch. 

1. Where base cabinets are installed away from walls, fasten to floor at toe space at not 
more than 24 inches o.c. and at sides of cabinets with not less than 2 fasteners per side. 

E. Wall Cabinets:  Adjust fronts and bottoms within 1/16 inch of a single plane.  Fasten to hanging 
strips, masonry, partition framing, blocking, or reinforcements in partitions.  Fasten each 
cabinet through back, near top, at not less than 24 inches o.c.  Align similar adjoining doors to a 
tolerance of 1/16 inch. 

F. Fasten cabinets to adjacent cabinets and to masonry, framing, wood blocking, or reinforcements 
in walls and partitions to comply with the AWI's, AWMAC's, and WI's "Architectural 
Woodwork Standards." 

G. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises unless otherwise 
indicated.  Adjust and align hardware so moving parts operate freely and contact points meet 
accurately.  Allow for final adjustment after installation. 

H. Adjust casework and hardware so doors and drawers operate smoothly without warp or bind.  
Lubricate operating hardware as recommended by manufacturer. 
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3.3 CLEANING 

A. Repair or remove and replace defective work as directed on completion of installation. 
B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to 

match original factory finish, as approved by Architect. 
C. Protect countertop surfaces during construction with 6-mil plastic or other suitable water-

resistant covering.  Tape to underside of countertop at minimum of 48 inches o.c. 

END OF SECTION 12 32 13 
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