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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, Beacon City School District (hereinafter called "Owner"), for the Reconstruction to: JV Forrestal 
ES, Sargent ES, South Ave ES, Rombout Middle School, Beacon High School, and Addition and Alterations 
to: Glenham ES. 
 
Separate Bids are requested for the Prime Contracts for: 
 
General Work GC-D1 
General Work GC-D2 
Mechanical Work MC-D1 
Mechanical Work MC-D2 
Electrical Work EC-D1 
Plumbing Work PC-D1 
Site Work SC-D4  
 
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 
 500 Bi-County Blvd, Suite 104 
 Farmingdale, New York 11735 

A pre-bid conference for potential Bidders and other interested parties will be held on Tuesday, August 22, 
2023 at 10:00 a.m., local time at District Office, 10 Education Drive, Beacon, New York 12508. Refer to 
Instructions to Bidders for special instructions.  

Sealed Bids will be received by the Owner until Tuesday, September 12 , 2023, at 2:00 p.m., local time at 
the District Office Conference Room, 10 Education Drive, Beacon, New York 12508 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:   
 Beacon City School District, 10 Education Drive, Beacon, NY 12508 
 Tetra Tech Architects & Engineers, 500 Bi-County Blvd, Suite 104,  Farmingdale, New York 11735 

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

Complete hard copy sets of Bidding Documents, drawings and specifications, may be obtained online at 
www.tetratechaeplanroom.com ‘public projects’.  Checks shall be made payable to Beacon City School 
District in the sum of $100.00 (One Hundred Dollars) for each set of documents. A scanned copy of the 
deposit check can be emailed to projects@revplans.com.  Once the scanned copy of the executed deposit 
check is received, Bidding Documents will be shipped. Mail checks to Lohrius Blueprint, 226 Newtown 
Road, Plainview, New York 11803. Plan deposit is refundable in accordance with the terms in the Instructions 
to Bidders to all submitting bids. Any bidder requiring documents to be shipped shall make arrangements with 
the printer and pay for all packaging and shipping costs (either by providing FedEX/UPS account number or 
being charged a flat rate by the printer). 
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Please note REV www.tetratechaeplanroom.com is the designated location and means for distributing and 
obtaining all bid package information, electronic or hard copy.  Only those Contract Documents obtained in 
this manner will enable a prospective bidder to be identified as a registered plan holder.  The Provider takes 
no responsibility for the completeness of Contract Documents obtained from other sources.  Contract 
Documents obtained from other sources may not be accurate or may not contain addenda that may have been 
issued. 
 
All bid addenda will be transmitted to registered plan holders, regardless of receiving electronic or hard copy 
Bid Documents, via email and will be available at www.tetratechaeplanroom.com.  Registered plan holders 
who have paid for hard copies of the bid documents will need to make the determination if hard copies of the 
addenda are required for their use, and coordinate directly with REV for hard copies of addenda to be issued. 
There will be no charge for registered plan holders to obtain hard copies of the bid addenda. 

As bid security, each Bid shall be accompanied by a certified check or Bid Bond made payable to the Owner, 
in accordance with the amounts and terms described in the Instructions to Bidders. 

The Owner requires Bids comply with bidding requirements indicated in the Instructions to Bidders. The 
Owner may, at its discretion, waive informalities in Bids, but is not obligated to do so, nor does it represent 
that it will do so. The Owner also reserves the right to reject any and all Bids. The Owner will not waive 
informalities which would give one Bidder substantial advantage or benefit not enjoyed by all affected 
Bidders. Bids may not be withdrawn before 45 days following the Bid opening thereof, unless an error is 
claimed by the Bidder in accordance with the Instructions to Bidders. 
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INSTRUCTIONS TO BIDDERS 
 

 
ARTICLE 1 

PROJECT AND BIDDING INFORMATION 
 

1. Project Identification: Reconstruction to: JV Forrestal ES, Sargent ES, South Ave ES, Rombout 
Middle School, and Beacon High School; Addition and Alteration to Glenham ES. 

a. Project Locations:  

1) JV Forrestal Elementary School: 125 Liberty Street, Beacon, NY 12508. 
2) Glenham Elementary School: 20 Chase Drive, Fishkill, NY 12524. 
3) Sargent Elementary School: 29 Education Drive, Beacon, NY 12508. 
4) South Avenue Elementary School:  60 South Avenue Beacon, NY 12508. 
5) Rombout Middle School: 88 Matteawan Road, Beacon, NY 12508. 
6) Beacon High School:  99 Matteawan Road, Beacon, NY 12508. 

2. Owner: Beacon City School District. 

a. Address: 10 Education Drive, Beacon, NY 12508. 

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

a. Bid Opening Date and Time: Tuesday, September 12, 2023 at 2:00 p.m., local time. 

b. Bid Opening Location: District Office Conference Room, 10 Education Drive, Beacon, New 
York 12508. 

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

a. General Work Contract GC-D1 
b. General Work Contract GC-D2 
c. Mechanical Work Contract MC-D1 
d. Mechanical Work Contract MC-D2 
e. Electric Work EC-D1 
f. Plumbing Work PC-D1  
g. Site Work SC-D4 (By Bid Addendum) 

 
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 9:00 a.m. until 2:00 p.m., except legal 
holidays. 

a. Contact Construction Manager below, prior to visiting Project site, to arrange access. 

1. UW Marx, Inc. – Jeff West (518) 272-2541. 

00 21 13 
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6. Pre-Bid Conference: A pre-bid conference for potential Bidders and other interested parties will 
be held as follows: 

1) Pre-Bid Conference Date, Times and Location:  Tuesday, August 22, 2023 at 10 a.m. at 
District Office Conference Room, 10 Education Drive, Beacon, New York 12508. 

2) Special Instructions: Each attendee must show proper photo identification at 
check-in to be put into Owner’s RAPTOR Visitor ID system prior to access of 
each building.  

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 A201 

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 
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d. Attachment #4: Certificate on Violations 
e. Attachment #5: Subcontractors List. 
f. Attachment #6: Bidder’s Qualifications 
g. Attachment #7: Insurance Certification Form 

3. Bid Security:  

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

1) Certified check, payable to the Owner; or 

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

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

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

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

2) If the Owner-Contractor Agreement has not been executed within 45 days following 
the Bid opening, bid security will be returned to the three apparent lowest Bidders, 
except as noted below. 

c. Should the accepted Bidder, within 10 days following Notice of Award, fail or refuse to 
execute the Owner-Contractor Agreement and to provide the required performance and 
payment bonds, the accepted Bidder will be deemed to have abandoned the Contract and its 
bid security will be forfeited to the Owner. 

4. Bid Submission: Submit each Bid, including attachments, in a sealed envelope bearing the 
Bidder’s name and address, name of Contract, and name of Project. 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. 
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2) Upon receipt of required notice and evidence or proof, the Owner, in consultation with 
the Architect, will determine if an excusable error has been made; and if so, the Owner 
may permit the Bid to be withdrawn. The Owner’s determination will be conclusive 
upon the Bidder, its surety, and all who claim rights under the Bidder. 

ARTICLE 4 
BIDDING DOCUMENTS 

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

follows: 

a. Bidding requirements consist of the following: 

1) Notice to Bidders. 
2) Instructions to Bidders. 
3) Bid Form, with 7 attachments. 

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 www.tetratechaeplanroom.com under “public projects”. 

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

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

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

b. Equivalents: 

1) On Proposed Products Form provided, as post-Bid information, identify and list 
proposed equivalents to specified products as follows: 
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a) Applicable Specification Section and paragraph. 
b) Proposed manufacturer’s name, product brand name, and catalog number of 

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

meet. 

2) Failure to identify and list proposed equivalents shall be deemed to mean the Bidder 
will furnish the materials or products indicated in the Contract Documents without 
exception. 

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

ARTICLE 5 
BIDDER’S REPRESENTATIONS 

 
1. By submitting a Bid, Bidder represents that: 

a. Bidder has visited and thoroughly inspected the Project site, and has become fully informed 
of the conditions relating to the Project; 

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

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

 
ARTICLE 6 

BID CONSIDERATION 
 

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

2. Bid Rejection: 

a. The Owner requires Bids comply with bidding requirements; however, the Owner may, at its 
discretion, waive informalities in Bids. The Owner is not obligated to do so and does not 
represent that it will do so. The Owner will not waive informalities which would give one 
Bidder substantial advantage or benefit not enjoyed by all affected Bidders. 

b. The Owner reserves the right to reject any and all Bids not deemed in the best interests of the 
Owner, if in its judgment the public interest will be promoted thereby. 

c. The Owner reserves the right to reject as “informal” any and all Bids which, in its opinion, 
are incomplete, conditional, obscure, or contain irregularities of any kind. 

d. In rejecting a Bid, the Owner does not forfeit its right to accept the Bid for any other Contract 
contained in the Project; and the rejection of a Bid is not necessarily a finding by the Owner 
of any facts or circumstances which would preclude the Bidder from serving as a 
subcontractor on any portion of the Project. 

 
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. 



  
INSTRUCTIONS TO BIDDERS Tetra Tech 
Page ITB-6 Project No. 279180-22004 Architects & Engineers  

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. 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) Bond Certification Form. 

 
ARTICLE 8 

PERFORMANCE BOND AND PAYMENT BOND 
 

1. Bond Requirements: 

a. The successful Bidder shall furnish bonds covering faithful performance of the Contract and 
payment of obligations arising thereunder. 

b. Bonds shall be obtained from a surety satisfactory to the Owner, authorized and licensed to 
do business in New York State, 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. 

1. In addition, the Surety shall be rated as equal to “A” or better as to “Policy Holder 
Ratings”, and “VII” or better as to “Financial Size Category”. 

2. Limitations: Bonding limits or bonding capacity refers to the limit or amount of bond 
on any one project. 

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. 
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ARTICLE 9 
MISCELLANEOUS PROVISIONS 

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

having jurisdiction over the Project shall apply to the Contract throughout and will be deemed 
included in the Contract as though herein written out in full. 

a. Sections of the New York State Labor Law (LL) and the New York State General Municipal 
Law (GML) include, but are not limited to, the following: 

1) LL §220, subd. 2: Eight-hour day, 40-hour week. 
2) LL §220, subd. 3 and LL §220-d: Minimum rate of wage and supplement. 
3) LL §220-e: Prohibiting discrimination. 
4) LL §222-a: Prevention of dust hazards. 
5) GML §103-d: Statement of non-collusion in bids. 
6) GML §106-b: Payment on public work contracts. 
7) GML §108: Workmen’s compensation insurance. 
8) GML §109: Assignment of public contracts. 

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

 
 
Attachment: Pre-Bid Request for Interpretation Form 
 

END OF SECTION 00 21 13 
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INSTRUCTIONS TO BIDDERS 

ATTACHMENT #1: 
PRE-BID REQUEST FOR INTERPRETATION FORM 

 

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

 
Project No.: 279180-22004                   Date:  
 
Project Name: Project D Reconstruction to: JVF ES, South Ave ES, Sargent ES, Rombout MS, Beacon HS; 
Addition and Alteration to: Glenham ES  
 
--------------------------------------------------------------------------------------------------------------------------- 
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) 

 
 
500 Bi-County Blvd., Suite 104 
Farmingdale, NY 11735 
(631) 847-7762 

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: GENERAL WORK GC-D1  

 PROJECT TITLE: RECONSTRUCTION PROJECT D  
 
 DATE: OCTOBER 28, 2022 

 PROJECT NO.: 279180-22004 

 BID TO: Beacon City School District 
  10 Education Drive 
  Beacon, New York 12508 
 

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. 7 - ROMBOUT MIDDLE SCHOOL CORRIDOR CEILINGS AND LIGHTING 
REPLACEMENT AREA D, FIRST AND SECOND FLOOR 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 8 - ROMBOUT MIDDLE SCHOOL CORRIDOR CEILINGS AND LIGHTING 
REPLACEMENT AREA F 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 9 - ROMBOUT MIDDLE SCHOOL CORRIDOR LIGHTING REPLACEMENT 
AREA A 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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ALTERNATE NO. 10 - ROMBOUT MIDDLE SCHOOL CORRIDOR CEILINGS AND LIGHTING 
REPLACEMENT AREA B, SECOND FLOOR 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 
 Attachment #2 - Certified Corporate Resolution. 
 Attachment #3 – Iranian Energy Divestment Certification 
 Attachment #4 – Certification on Violations 
 Attachment #5 – Subcontractors List  
 Attachment #6 – Bidder’s Qualifications 
 Attachment #7 – Insurance Certification 

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

(   ) NAME OF BIDDER (Corporate Name) 
(   )  
(   ) ________________________________________________ 
(          Corporate Seal     ) 
(   ) SIGNATURE (Corporate Officer) 
(  ) 
(   ) ________________________________________________ 
(  ) 
(  ) DATE: __________________________________________ 

 

 

 

Federal Employer’s Identification Number: ________________________________________
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BID FORM 
ATTACHMENT #1 

 
GENERAL CONDITIONS TO BID 

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

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

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

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

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

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

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

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

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

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

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

(Signature of Officer)  
 
 

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



 

  
Tetra Tech CERTIFIED CORPORATE RESOLUTION 
Architects & Engineers Project No. 279180-22004 BID FORM ATTACHMENT NO. 2 / Page  6 

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) 

 
 
500 Bi-County Blvd., Suite 104 
Farmingdale, NY 11735 
(631) 847-7762 

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: GENERAL WORK GC-D2 

 PROJECT TITLE: RECONSTRUCTION PROJECT D  
 
 DATE: OCTOBER 28, 2022 

 PROJECT NO.: 279180-22004 

 BID TO: Beacon City School District 
  10 Education Drive 
  Beacon, New York 12508 
 

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. 1 - RECONSTRUCTION OF GLENHAM ELEMENTARY SCHOOL BOYS’ 
T12B AND GIRLS’ T12A BATHROOMS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 2 - GLENHAM ELEMENTARY SCHOOL ATTENDANCE OFFICE E6 
ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 3 - GLENHAM ELEMENTARY SCHOOL CORRIDOR LIGHTING 
REPLACEMENT 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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ALTERNATE NO. 4 - GLENHAM ELEMENTARY SCHOOL STUDENT CUBBIES 
REPLACEMENT 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 5 - SOUTH AVE ELEMENTARY SCHOOL CORRIDOR-STAIR CEILINGS 
AND LIGHTING REPLACEMENT 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 11 - BEACON HIGH SCHOOL FITNESS CENTER ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 12 - BEACON HIGH SCHOOL SCIENCE ROOM C150 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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ALTERNATE NO. 13 - BEACON HIGH SCHOOL SCIENCE ROOM C125 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 14 - BEACON HIGH SCHOOL TV STUDIO, CONTROL AND EDITING SUITE 
ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 
 Attachment #2 - Certified Corporate Resolution. 
 Attachment #3 – Iranian Energy Divestment Certification 
 Attachment #4 – Certification on Violations 
 Attachment #5 – Subcontractors List  
 Attachment #6 – Bidder’s Qualifications 
 Attachment #7 – Insurance Certification 

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

(   ) NAME OF BIDDER (Corporate Name) 
(   )  
(   ) ________________________________________________ 
(          Corporate Seal     ) 
(   ) SIGNATURE (Corporate Officer) 
(  ) 
(   ) ________________________________________________ 
(  ) 
(  ) DATE: __________________________________________ 

 

 

 

Federal Employer’s Identification Number: ________________________________________
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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) 

 
 
500 Bi-County Blvd., Suite 104 
Farmingdale, NY 11735 
(631) 847-7762 

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: PLUMBING WORK PC-D1  

 PROJECT TITLE: RECONSTRUCTION PROJECT D  
 
 DATE: OCTOBER 28, 2022 

 PROJECT NO.: 279180-22004 

 BID TO: Beacon City School District 
  10 Education Drive 
  Beacon, New York 12508 
 

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

____________________________________________________________________________________ 
(words) 

______________________________________________________  ($___________________________) 
 (figures) 

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

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

 
00 41 00 



 

  
Tetra Tech BID FORM: PLUMBING WORK PC-D1 
Architects & Engineers Project No. 279180-22004 00 41 00 / Page 2 

ALTERNATES 

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

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

ALTERNATE NO. 1 - RECONSTRUCTION OF GLENHAM ELEMENTARY SCHOOL BOYS’ 
T12B AND GIRLS’ T12A BATHROOMS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 11 - BEACON HIGH SCHOOL FITNESS CENTER ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 12 - BEACON HIGH SCHOOL SCIENCE ROOM C150 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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ALTERNATE NO. 13 - BEACON HIGH SCHOOL SCIENCE ROOM C125 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 
 Attachment #2 - Certified Corporate Resolution. 
 Attachment #3 – Iranian Energy Divestment Certification 
 Attachment #4 – Certification on Violations 
 Attachment #5 – Subcontractors List  
 Attachment #6 – Bidder’s Qualifications 
 Attachment #7 – Insurance Certification 

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

(   ) NAME OF BIDDER (Corporate Name) 
(   )  
(   ) ________________________________________________ 
(          Corporate Seal     ) 
(   ) SIGNATURE (Corporate Officer) 
(  ) 
(   ) ________________________________________________ 
(  ) 
(  ) DATE: __________________________________________ 

 

 

 

Federal Employer’s Identification Number: ________________________________________
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BID FORM 
ATTACHMENT #1 

 
GENERAL CONDITIONS TO BID 

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

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

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

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

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

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

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

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

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

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

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

(Signature of Officer)  
 
 

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

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

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

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
 



 

  
Tetra Tech CERTIFICATION ON VIOLATIONS  
Architects & Engineers Project No. 279180-22004 BID FORM ATTACHMENT NO. 4 / Page 8 

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) 

 
 
500 Bi-County Blvd., Suite 104 
Farmingdale, NY 11735 
(631) 847-7762 

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: MECHANICAL WORK MC-D1  

 PROJECT TITLE: RECONSTRUCTION PROJECT D  
 
 DATE: OCTOBER 28, 2022 

 PROJECT NO.: 279180-22004 

 BID TO: Beacon City School District 
  10 Education Drive 
  Beacon, New York 12508 
 

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. 7 - ROMBOUT MIDDLE SCHOOL CORRIDOR CEILINGS AND LIGHTING 
REPLACEMENT AREA D, FIRST AND SECOND FLOOR 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 10 - ROMBOUT MIDDLE SCHOOL CORRIDOR CEILINGS AND LIGHTING 
REPLACEMENT AREA B, SECOND FLOOR 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 
 Attachment #2 - Certified Corporate Resolution. 
 Attachment #3 – Iranian Energy Divestment Certification 
 Attachment #4 – Certification on Violations 
 Attachment #5 – Subcontractors List  
 Attachment #6 – Bidder’s Qualifications 
 Attachment #7 – Insurance Certification 

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

(   ) NAME OF BIDDER (Corporate Name) 
(   )  
(   ) ________________________________________________ 
(          Corporate Seal     ) 
(   ) SIGNATURE (Corporate Officer) 
(  ) 
(   ) ________________________________________________ 
(  ) 
(  ) DATE: __________________________________________ 

 

 

 

Federal Employer’s Identification Number: ________________________________________
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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) 

 
 
500 Bi-County Blvd., Suite 104 
Farmingdale, NY 11735 
(631) 847-7762 

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: MECHANICAL WORK MC-D2 

 PROJECT TITLE: RECONSTRUCTION PROJECT D  
 
 DATE: OCTOBER 28, 2022 

 PROJECT NO.: 279180-22004 

 BID TO: Beacon City School District 
  10 Education Drive 
  Beacon, New York 12508 
 

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. 1 - RECONSTRUCTION OF GLENHAM ELEMENTARY SCHOOL BOYS’ 
T12B AND GIRLS’ T12A BATHROOMS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 2 - GLENHAM ELEMENTARY SCHOOL ATTENDANCE OFFICE E6 
ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 11 - BEACON HIGH SCHOOL FITNESS CENTER ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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ALTERNATE NO. 14 - BEACON HIGH SCHOOL TV STUDIO, CONTROL AND EDITING SUITE 
ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 
 Attachment #2 - Certified Corporate Resolution. 
 Attachment #3 – Iranian Energy Divestment Certification 
 Attachment #4 – Certification on Violations 
 Attachment #5 – Subcontractors List  
 Attachment #6 – Bidder’s Qualifications 
 Attachment #7 – Insurance Certification 

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

(   ) NAME OF BIDDER (Corporate Name) 
(   )  
(   ) ________________________________________________ 
(          Corporate Seal     ) 
(   ) SIGNATURE (Corporate Officer) 
(  ) 
(   ) ________________________________________________ 
(  ) 
(  ) DATE: __________________________________________ 

 

 

 

Federal Employer’s Identification Number: ________________________________________
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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) 

 
 
500 Bi-County Blvd., Suite 104 
Farmingdale, NY 11735 
(631) 847-7762 

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: ELECTRICAL WORK EC-D1 

 PROJECT TITLE: RECONSTRUCTION PROJECT D  
 
 DATE: OCTOBER 28, 2022 

 PROJECT NO.: 279180-22004 

 BID TO: Beacon City School District 
  10 Education Drive 
  Beacon, New York 12508 
 

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. 1 - RECONSTRUCTION OF GLENHAM ELEMENTARY SCHOOL BOYS’ 
T12B AND GIRLS’ T12A BATHROOMS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 2 - GLENHAM ELEMENTARY SCHOOL ATTENDANCE OFFICE E6 
ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 3 - GLENHAM ELEMENTARY SCHOOL CORRIDOR LIGHTING 
REPLACEMENT 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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ALTERNATE NO. 5 - SOUTH AVE ELEMENTARY SCHOOL CORRIDOR-STAIR CEILINGS 
AND LIGHTING REPLACEMENT 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 6 - ROMBOUT MIDDLE SCHOOL COURTYARD OUTDOOR LEARNING 
CLASSROOM UTILITIES 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 7 - ROMBOUT MIDDLE SCHOOL CORRIDOR CEILINGS AND LIGHTING 
REPLACEMENT AREA D, FIRST AND SECOND FLOOR 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 8 - ROMBOUT MIDDLE SCHOOL CORRIDOR CEILINGS AND LIGHTING 
REPLACEMENT AREA F 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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ALTERNATE NO. 9 - ROMBOUT MIDDLE SCHOOL CORRIDOR LIGHTING REPLACEMENT 
AREA A 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

 
ALTERNATE NO. 10 - ROMBOUT MIDDLE SCHOOL CORRIDOR CEILINGS AND LIGHTING 
REPLACEMENT AREA B, SECOND FLOOR 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 11 - BEACON HIGH SCHOOL FITNESS CENTER ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 12 - BEACON HIGH SCHOOL SCIENCE ROOM C150 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 
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ALTERNATE NO. 13 - BEACON HIGH SCHOOL SCIENCE ROOM C125 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. 14 - BEACON HIGH SCHOOL TV STUDIO, CONTROL AND EDITING SUITE 
ALTERATIONS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 
 Attachment #2 - Certified Corporate Resolution. 
 Attachment #3 – Iranian Energy Divestment Certification 
 Attachment #4 – Certification on Violations 
 Attachment #5 – Subcontractors List  
 Attachment #6 – Bidder’s Qualifications 
 Attachment #7 – Insurance Certification 

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

(   ) NAME OF BIDDER (Corporate Name) 
(   )  
(   ) ________________________________________________ 
(          Corporate Seal     ) 
(   ) SIGNATURE (Corporate Officer) 
(  ) 
(   ) ________________________________________________ 
(  ) 
(  ) DATE: __________________________________________ 

 

 

 

Federal Employer’s Identification Number: ________________________________________
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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) 

 
 
500 Bi-County Blvd., Suite 104 
Farmingdale, NY 11735 
(631) 847-7762 

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

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: SITE WORK SC-D4 

 PROJECT TITLE: RECONSTRUCTION PROJECT D  
 
 DATE: OCTOBER 28, 2022 

 PROJECT NO.: 279180-22004 

 BID TO: Beacon City School District 
  10 Education Drive 
  Beacon, New York 12508 
 

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

____________________________________________________________________________________ 
(words) 

______________________________________________________  ($___________________________) 
 (figures) 

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

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 
 Attachment #2 - Certified Corporate Resolution. 
 Attachment #3 – Iranian Energy Divestment Certification 
 Attachment #4 – Certification on Violations 
 Attachment #5 – Subcontractors List  
 Attachment #6 – Bidder’s Qualifications 
 Attachment #7 – Insurance Certification 

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

(   ) NAME OF BIDDER (Corporate Name) 
(   )  
(   ) ________________________________________________ 
(          Corporate Seal     ) 
(   ) SIGNATURE (Corporate Officer) 
(  ) 
(   ) ________________________________________________ 
(  ) 
(  ) DATE: __________________________________________ 

 

 

 

Federal Employer’s Identification Number: ________________________________________
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BID FORM 
ATTACHMENT #1 

 
GENERAL CONDITIONS TO BID 

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

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

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

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

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

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

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

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

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

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

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

(Signature of Officer)  
 
 

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

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

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

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

 
__________________________ 
Notary Public 
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BID FORM ATTACHMENT #5 

 

NAME OF BIDDER_____________________________________   

 
PROPOSED SUBCONTRACTORS FORM 

 
THIS FORM MUST BE SUBMITTED WITH THE BID  

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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BID FORM ATTACHMENT # 6 

NAME OF BIDDER________________________________   
 
  

 BIDDER'S QUALIFICATIONS FORM 

 
THIS FORM MUST BE NOTARIZED AND SUBMITTED WITH THE BID 

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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BID FORM ATTACHMENT #7_ 

Beacon City School District  
10 Education Drive  
Beacon, NY 12508 

INSURANCE CERTIFICATION FORM 
THIS FORM MUST BE SUBMITTED WITH THE BID 

Project Number: 279180-22004     Project Name: Reconstruction to: Beacon CSD   

Your Insurance representative must complete the form below in order to be considered for the 
award of this Bid or Project, and it is important that you complete the Bidder’s 
Acknowledgement section of this form (below).  
Please note that a Standard Certificate of Insurance must accompany your Bid submission in 
order for your Bid to be considered.  

Insurance Representative’s Acknowledgement: 
We have reviewed the insurance requirements set forth in the Bid and are capable of providing 
such insurance to our insured in accordance with such requirements in the event the Contract is 
awarded to our insured and provided our insured pays the appropriate premium. 
 
Insurance Representative: ___________________________ 
 
Address: __________________________________________________________________ 
 
  
Are you an agent for the companies providing coverage?  Yes ________   No _____________ 
 
___________________________________ ___________________________ 
Insurance Representative Date 
 
Bidder’s Acknowledgement: 
I acknowledge that I have received the insurance requirements of this Bid and have considered 
the costs, if any, of procuring the required insurance and will be able to supply the insurance 
required in accordance with the Bid, if it is awarded. I understand that a Standard Certificate of 
Insurance must be submitted with my Bid; and if it is not, the Beacon City School District may 
reject my Bid and award to the next lowest Bidder. 
 
Firm Name: ___________________________ 
 
Address: __________________________________________________________________ 
  
Date: _________________                  _______________________________________ 
                                                     Bidder’s Signature   
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Beacon City School District                                                                    __________ Work Contract act 
10 Education Drive  
Beacon, NY 12508 

BOND CERTIFICATION FORM 
 

THIS FORM MUST BE SUBMITTED WITH THE BID 
 

Project Number: 279180-22004   Project Name: Beacon Project D Reconstruction  

 
I acknowledge that I have reviewed the Performance Bond and Payment Bond requirements of 
this Bid and have considered the costs, if any, of procuring the required bonding and will be able 
to supply the bonds required in accordance with the Bid, if it is awarded. 
 
I understand that this form must be submitted with my Bid; and if it is not, the Beacon City 
School District may reject my Bid and award to the next lowest Bidder. 
 
 
Name of Bonding Company: ___________________________ 
 
Address of Bonding 
Company:_____________________________________________________________________ 
 
 
Bidder’s Firm Name: ___________________________ 
 
 
Address: __________________________________________________________________ 
  
 
Date: _________________                  _______________________________________ 
                                                     Bidder’s Signature 
                                                      
                                                                      _______________________________________ 
                                                     Print Name 
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NAME OF BIDDER_____________________________  

PROPOSED PRODUCTS FORM 

 

 SUBMITTED BY THREE LOW BIDDERS WITHIN THREE DAYS FOLLOWING BID OPENING 

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

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

  Specified Product Equivalent Product 

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

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

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

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

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

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

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

 
00 43 33 



  
Tetra Tech MISCELLANEOUS REQUIREMENTS 
Architects & Engineers Project No. 279180-22004 Page MR-1 

TAX EXEMPTION 

The Owner is exempt from payment of FEDERAL, STATE, LOCAL TAXES, AND SALES AND 
COMPENSATING USE TAXES of the State of New York and of Cities and Counties on all materials and 
supplies sold to the Owner pursuant to the provisions of this Contract. These taxes are not to be included in 
bids.    This exemption does not, however, apply to tools, machinery, equipment, or other property leased by 
or to the Contractor or a subcontractor and the Contractor and his subcontractor shall be responsible for and 
pay any and all applicable taxes, including sales and compensating ue taxes, on such leased tools, machinery, 
equipment or other property. 

PAYROLL RECORDS 

In accordance with Section 1, Paragraph a of Subdivision 3-a of Section 220 of the Labor Law, the Contractor 
shall submit to the Owner within 30 days after issuance of Contractor’s first payroll, and every 30 days 
thereafter, a transcript of the original payroll record, subscribed and affirmed as true under the penalties of 
perjury. 

MISC 
REQ 
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GHIJK	LM	HNGOPJKQR SKTKNHJ	UNLVOQOLTQW LXTKNY PLTGNHPGLNZ HNP[OGKPG	HT\	PLTQGN]PGOLT	̂HTHSKN_ Q]IPLTGNHPGLNQ` PLTQGN]PGOLT	Ia	LXTKN	LN	Ia	QKUHNHGK	PLTGNHPGLNQb P[HTSKQ	OT	G[K	XLNcd GÔKe UHâKTGQ	HT\	PL̂ UJKGOLTRf UNLGKPGOLT	LM	UKNQLTQ	HT\	UNLUKNGaRR OTQ]NHTPK	HT\	ILT\QRW ]TPLVKNOTS	HT\	PLNNKPGOLT	LM	XLNcRY ÔQPKJJHTKL]Q	UNLVOQOLTQRZ GKN̂ OTHGOLT	LN	Q]QUKTQOLT	LM	G[K	PLTGNHPGR_ PJHÔQ	HT\	\OQU]GKQ
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GHIJKLM	N			OMPMHGL	QHRSJTJRPTU	NVN	WXYZ[	\]̂Z_Z̀Za_YU	NVNVN	Ib]	Ka_̀cX[̀	\a[de]_̀YV	fgh	ijklmnol	pjoqrhkls	nmh	hkqrhmnlht	uk	lgh	vwmhhrhkl	xhlyhhk	lgh	zykhm	nkt	ijklmnoljm	{ghmhukn|lhm	lgh	vwmhhrhkl}	nkt	ojksusl	j|	lgh	vwmhhrhkl~	ijktulujks	j|	lgh	ijklmnol	{�hkhmn�~	�q���hrhklnm�	nkt	jlghm	ijktulujks}~	pmnyukws~	��hou|uonlujks~	vtthktn	ussqht	�mujm	lj	h�hoqlujk	j|	lgh	ijklmnol~	jlghm	tjoqrhkls	�uslht	uk	lgh	vwmhhrhkl~	nkt	�jtu|uonlujks	ussqht	n|lhm	h�hoqlujk	j|	lgh	ijklmnol�	v	�jtu|uonlujk	us	{�}	n	ymullhk	nrhktrhkl	lj	lgh	ijklmnol	suwkht	x�	xjlg	�nmluhs~	{�}	n	ignkwh	zmthm~	{�}	n	ijkslmqolujk	ignkwh	pumholu�h~	jm	{�}	n	ymullhk	jmthm	|jm	n	rukjm	ognkwh	uk	lgh	�jm�	ussqht	x�	lgh	vmogulhol�	fgh	ijklmnol	pjoqrhkls	uko�qth	lgh	�jluoh	lj	�utthms~	�kslmqolujks	lj	�utthms~	snr��h	|jmrs	nkt	lgh	ijklmnoljm�s	xut�U	NVNV�	Ib]	Ka_̀cX[̀V	fgh	ijklmnol	pjoqrhkls	|jmr	lgh	ijklmnol	|jm	ijkslmqolujk�	fgh	ijklmnol	mh�mhshkls	lgh	hklumh	nkt	uklhwmnlht	nwmhhrhkl	xhlyhhk	lgh	�nmluhs	ghmhlj	nkt	sq�hmshths	�mujm	khwjlunlujks~	mh�mhshklnlujks~	jm	nwmhhrhkls~	hulghm	ymullhk	jm	jmn��	fgh	ijklmnol	rn�	xh	nrhktht	jm	rjtu|uht	jk��	x�	n	�jtu|uonlujk�	fgh	ijklmnol	pjoqrhkls	sgn��	kjl	xh	ojkslmqht	lj	omhnlh	n	ojklmnolqn�	mh�nlujksgu�	j|	nk�	�ukt	{�}	xhlyhhk	lgh	ijklmnoljm	nkt	lgh	vmogulhol	jm	lgh	vmogulhol�s	ojksq�lnkls~	{�}	xhlyhhk	lgh	zykhm	nkt	lgh	ijkslmqolujk	�nknwhm	jm	lgh	ijkslmqolujk	�nknwhm�s	ojksq�lnkls~	{�}	xhlyhhk	lgh	zykhm	nkt	lgh	vmogulhol	jm	lgh	vmogulhol�s	ojksq�lnkls~	{�}	xhlyhhk	lgh	ijklmnoljm	nkt	lgh	ijkslmqolujk	�nknwhm	jm	lgh	ijkslmqolujk	�nknwhm�s	ojksq�lnkls~	{�}	xhlyhhk	lgh	zykhm	nkt	n	�qxojklmnoljm	jm	�qx�sqxojklmnoljm	{�}	xhlyhhk	lgh	ijkslmqolujk	�nknwhm	nkt	lgh	vmogulhol~	jm	{�}	xhlyhhk	nk�	�hmsjks	jm	hkluluhs	jlghm	lgnk	lgh	zykhm	nkt	ijklmnoljm�	fgh	ijkslmqolujk	�nknwhm	nkt	vmogulhol	sgn��~	gjyh�hm~	xh	hklul�ht	lj	�hm|jmrnkoh	nkt	hk|jmohrhkl	j|	jx�uwnlujks	qkthm	lgh	ijklmnol	uklhktht	lj	|nou�ulnlh	�hm|jmrnkoh	j|	lghum	tqluhs�U	NVNV�	Ib]	�ac�V	fgh	lhmr	��jm��	rhnks	lgh	ojkslmqolujk	nkt	shm�uohs	mh�qumht	x�	lgh	ijklmnol	pjoqrhkls~	yghlghm	ojr��hlht	jm	�nmlun���	ojr��hlht~	nkt	uko�qths	n��	jlghm	�nxjm~	rnlhmun�s~	h�qu�rhkl~	nkt	shm�uohs	�mj�utht	jm	lj	xh	�mj�utht	x�	lgh	ijklmnoljm	lj	|q�|u��	lgh	ijklmnoljm�s	jx�uwnlujks�	fgh	�jm�	rn�	ojkslulqlh	lgh	ygj�h	jm	n	�nml	j|	lgh	�mj�hol�U	NVNV�	Ib]	Qca�][̀V	fgh	�mj�hol	us	lgh	ljln�	ojkslmqolujk	j|	yguog	lgh	�jm�	�hm|jmrht	qkthm	lgh	ijklmnol	pjoqrhkls	rn�	xh	lgh	ygj�h	jm	n	�nml	nkt	yguog	rn�	uko�qth	ojkslmqolujk	x�	jlghm	ijklmnoljms~	nkt	x�	lgh	zykhm�s	jyk	|jmohs	nkt	�h�nmnlh	ijklmnoljms�U	NVNV 	Ka_̀cX[̀acYV	ijklmnoljms	nmh	�hmsjks	jm	hkluluhs	ygj	�hm|jmr	�jm�	qkthm	ojklmnols	yulg	lgh	zykhm	lgnl	nmh	ntrukuslhmht	x�	lgh	vmogulhol	nkt	ijkslmqolujk	�nknwhm�		U	NVNV¡	T]¢XcX̀]	Ka_̀cX[̀acYV	�h�nmnlh	ijklmnoljms	nmh	�hmsjks	jm	hkluluhs	ygj	�hm|jmr	ojkslmqolujk	qkthm	sh�nmnlh	ojklmnols	yulg	lgh	zykhm	kjl	ntrukuslhmht	x�	lgh	vmogulhol	nkt	ijkslmqolujk	�nknwhm�U	NVNV£	Ib]	\cX¤Z_¥YV	fgh	pmnyukws	nmh	lgh	wmn�guo	nkt	�uoljmun�	�jmlujks	j|	lgh	ijklmnol	pjoqrhkls	sgjyukw	lgh	thsuwk~	�jonlujk	nkt	turhksujks	j|	lgh	�jm�~	whkhmn���	uko�qtukw	��nks~	h�h�nlujks~	sholujks~	thlnu�s~	soghtq�hs~	nkt	tunwmnrs�U	NVNV¦	Ib]	T¢][ẐZ[X̀Za_YV	fgh	��hou|uonlujks	nmh	lgnl	�jmlujk	j|	lgh	ijklmnol	pjoqrhkls	ojksuslukw	j|	lgh	ymullhk	mh�qumhrhkls	|jm	rnlhmun�s~	h�qu�rhkl~	s�slhrs~	slnktnmts	nkt	yjm�rnksgu�	|jm	lgh	�jm�~	nkt	�hm|jmrnkoh	j|	mh�nlht	shm�uohs�U	NVNV§	J_Ỳcde]_̀Y	â	T]c̈Z[]V	�kslmqrhkls	j|	�hm�uoh	nmh	mh�mhshklnlujks~	uk	nk�	rhtuqr	j|	h��mhssujk	kjy	�kjyk	jm	�nlhm	th�h�j�ht~	j|	lgh	lnkwux�h	nkt	uklnkwux�h	omhnlu�h	yjm�	�hm|jmrht	x�	lgh	vmogulhol	nkt	lgh	vmogulhol�s	ojksq�lnkls	qkthm	lghum	mhs�holu�h	�mj|hssujkn�	shm�uohs	nwmhhrhkls�	�kslmqrhkls	j|	�hm�uoh	rn�	uko�qth~	yulgjql	�urulnlujk~	slqtuhs~	sqm�h�s~	rjth�s~	s�hloghs~	tmnyukws~	s�hou|uonlujks~	nkt	jlghm	suru�nm	rnlhmun�s�U	NVNVN©	J_Z̀ZXª	\][ZYZa_	«X�]cV	fgh	�kulun�	phousujk	�n�hm	us	lgh	�hmsjk	uthklu|uht	uk	lgh	vwmhhrhkl	lj	mhkthm	ukulun�	thousujks	jk	i�nurs	uk	noojmtnkoh	yulg	�holujk	�����	fgh	�kulun�	phousujk	�n�hm	sgn��	kjl	sgjy	�nmlun�ul�	lj	lgh	zykhm	jm	ijklmnoljm	nkt	sgn��	kjl	xh	�unx�h	|jm	mhsq�ls	j|	uklhm�mhlnlujks	jm	thousujks	mhkthmht	uk	wjjt	|nulg�U	NV�	Kacc]ªX̀Za_	X_¬	J_̀]_̀	â	̀b]	Ka_̀cX[̀	\a[de]_̀YU	NV�VN	fgh	uklhkl	j|	lgh	ijklmnol	pjoqrhkls	us	lj	uko�qth	n��	ulhrs	khohssnm�	|jm	lgh	�mj�hm	h�hoqlujk	nkt	ojr��hlujk	j|	lgh	�jm�	x�	lgh	ijklmnoljm�	fgh	ijklmnol	pjoqrhkls	nmh	ojr��hrhklnm�~	nkt	ygnl	us	mh�qumht	x�	jkh	sgn��	xh	ns	



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	����%����#	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.��./0	1(	��	�23��3����	�#��	4�#��	5�����6��0���	-����	�7����%	��	��3�03���6!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D��0���2/��E F

GHIJHIK	LM	HN	OPQRHOPJ	GS	LTTU	VPONWOXLIYP	GS	Z[P	\WIZOLYZWO	M[LTT	GP	OPQRHOPJ	WITS	ZW	Z[P	P]ZPIZ	YWIMHMZPIZ	̂HZ[	Z[P	\WIZOLYZ	_WYRXPIZM	LIJ	OPLMWILGTS	HINPOLGTP	NOWX	Z[PX	LM	GPHIK	IPYPMMLOS	ZW	VOWJRYP	Z[P	HIJHYLZPJ	OPMRTZM̀a	bcdcbcb	e[P	HIfLTHJHZS	WN	LIS	VOWfHMHWI	WN	Z[P	\WIZOLYZ	_WYRXPIZM	M[LTT	IWZ	HIfLTHJLZP	Z[P	\WIZOLYZ	WO	HZM	OPXLHIHIK	VOWfHMHWIM̀	gN	HZ	HM	JPZPOXHIPJ	Z[LZ	LIS	VOWfHMHWI	WN	Z[P	\WIZOLYZ	_WYRXPIZM	fHWTLZPM	LIS	TL̂h	WO	HM	WZ[PÔHMP	HIfLTHJ	WO	RIPINWOYPLGTPh	Z[PI	Z[LZ	VOWfHMHWI	M[LTT	GP	OPfHMPJ	ZW	Z[P	P]ZPIZ	IPYPMMLOS	ZW	XLiP	Z[LZ	VOWfHMHWI	TPKLT	LIJ	PINWOYPLGTP̀	gI	MRY[	YLMP	Z[P	\WIZOLYZ	_WYRXPIZM	M[LTT	GP	YWIMZORPJh	ZW	Z[P	NRTTPMZ	P]ZPIZ	VPOXHZZPJ	GS	TL̂h	ZW	KHfP	PNNPYZ	ZW	Z[P	VLOZHPMj	HIZPIZHWIM	LIJ	VROVWMPM	HI	P]PYRZHIK	Z[P	\WIZOLYZ̀a	bcdcd	kOKLIHlLZHWI	WN	Z[P	mVPYHNHYLZHWIM	HIZW	JHfHMHWIMh	MPYZHWIM	LIJ	LOZHYTPMh	LIJ	LOOLIKPXPIZ	WN	_OL̂HIKM	M[LTT	IWZ	YWIZOWT	Z[P	\WIZOLYZWO	HI	JHfHJHIK	Z[P	nWOi	LXWIK	mRGYWIZOLYZWOM	WO	HI	PMZLGTHM[HIK	Z[P	P]ZPIZ	WN	nWOi	ZW	GP	VPONWOXPJ	GS	LIS	ZOLJP̀a	bcdco	pITPMM	WZ[PÔHMP	MZLZPJ	HI	Z[P	\WIZOLYZ	_WYRXPIZMh	̂WOJM	Z[LZ	[LfP	̂PTTqiIŴI	ZPY[IHYLT	WO	YWIMZORYZHWI	HIJRMZOS	XPLIHIKM	LOP	RMPJ	HI	Z[P	\WIZOLYZ	_WYRXPIZM	HI	LYYWOJLIYP	̂HZ[	MRY[	OPYWKIHlPJ	XPLIHIKM̀a	bcdcocb	gI	Z[P	PfPIZ	WN	YWINTHYZM	WO	JHMYOPVLIYHPM	LXWIK	Z[P	\WIZOLYZ	_WYRXPIZMh	HIZPOVOPZLZHWIM	̂HTT	GP	GLMPJ	WI	Z[P	NWTTŴHIK	VOHWOHZHPMrcb	sWJHNHYLZHWIMh	LM	JPNHIPJ	HI	mPYZHWI	t̀t̀t̀cd	e[P	uKOPPXPIZ̀co	uJJPIJLh	̂HZ[	Z[WMP	WN	TLZPO	JLZP	[LfHIK	VOPYPJPIYP	WfPO	Z[WMP	WN	PLOTHPO	JLZP̀cv	e[P	wPIPOLT	\WIJHZHWIM	WN	Z[P	\WIZOLYZ	NWO	\WIMZORYZHWÌcx	_HfHMHWI	yt	WN	Z[P	mVPYHNHYLZHWIM̀cz	_OL̂HIKM	LIJ	OPXLHIHIK	_HfHMHWIM	WN	Z[P	mVPYHNHYLZHWIM̀gI	Z[P	YLMP	WN	YWINTHYZM	WO	JHMYOPVLIYHPM	GPẐPPI	_OL̂HIKM	LIJ	_HfHMHWIM	WN	Z[P	mVPYHNHYLZHWIM	{WZ[PO	Z[LI	_HfHMHWI	yt|h	WO	̂HZ[HI	WO	LXWIK	Z[P	\WIZOLYZ	_WYRXPIZM	LIJ	IWZ	YTLOHNHPJ	GS	uJJPIJRXh	Z[P	uOY[HZPYZ	̂HTT	JPZPOXHIP	̂[HY[	ZLiPM	VOPYPJPIYP	HI	LYYWOJLIYP	̂HZ[	mPYZHWIM	}̀~̀tth	}̀~̀t~h	LIJ	}̀~̀t�̀a	bco	��������������ePOXM	YLVHZLTHlPJ	HI	Z[PMP	wPIPOLT	\WIJHZHWIM	HIYTRJP	Z[WMP	Z[LZ	LOP	{t|	MVPYHNHYLTTS	JPNHIPJh	{~|	Z[P	ZHZTPM	WN	IRXGPOPJ	LOZHYTPMh	WO	{�|	Z[P	ZHZTPM	WN	WZ[PO	JWYRXPIZM	VRGTHM[PJ	GS	Z[P	uXPOHYLI	gIMZHZRZP	WN	uOY[HZPYZM̀a	bcv	��������������gI	Z[P	HIZPOPMZ	WN	GOPfHZS	Z[P	\WIZOLYZ	_WYRXPIZM	NOPQRPIZTS	WXHZ	XWJHNSHIK	̂WOJM	MRY[	LM	�LTT�	LIJ	�LIS�	LIJ	LOZHYTPM	MRY[	LM	�Z[P�	LIJ	�LIh�	GRZ	Z[P	NLYZ	Z[LZ	L	XWJHNHPO	WO	LI	LOZHYTP	HM	LGMPIZ	NOWX	WIP	MZLZPXPIZ	LIJ	LVVPLOM	HI	LIWZ[PO	HM	IWZ	HIZPIJPJ	ZW	LNNPYZ	Z[P	HIZPOVOPZLZHWI	WN	PHZ[PO	MZLZPXPIZ̀a	bcx	���������	���	���	��	���������	���������������	���	�����	�����������	��	�������a	bcxcb	e[P	uOY[HZPYZ	LIJ	Z[P	uOY[HZPYZjM	YWIMRTZLIZM	M[LTT	GP	JPPXPJ	Z[P	LRZ[WOM	LIJ	ŴIPOM	WN	Z[PHO	OPMVPYZHfP	gIMZORXPIZM	WN	mPOfHYPh	HIYTRJHIK	Z[P	_OL̂HIKM	LIJ	mVPYHNHYLZHWIMh	LIJ	OPZLHI	LTT	YWXXWI	TL̂h	MZLZRZWOSh	LIJ	WZ[PO	OPMPOfPJ	OHK[ZM	HI	Z[PHO	gIMZORXPIZM	WN	mPOfHYPh	HIYTRJHIK	YWVSOHK[ZM̀	e[P	\WIZOLYZWOh	mRGYWIZOLYZWOMh	MRGqMRGYWIZOLYZWOMh	LIJ	MRVVTHPOM	M[LTT	IWZ	ŴI	WO	YTLHX	L	YWVSOHK[Z	HI	Z[P	gIMZORXPIZM	WN	mPOfHYP̀	mRGXHZZLT	WO	JHMZOHGRZHWI	ZW	XPPZ	WNNHYHLT	OPKRTLZWOS	OPQRHOPXPIZM	WO	NWO	WZ[PO	VROVWMPM	HI	YWIIPYZHWI	̂HZ[	Z[P	�OW�PYZ	HM	IWZ	ZW	GP	YWIMZORPJ	LM	VRGTHYLZHWI	HI	JPOWKLZHWI	WN	Z[P	uOY[HZPYZjM	WO	uOY[HZPYZjM	YWIMRTZLIZMj	OPMPOfPJ	OHK[ZM̀a	bcxcd	e[P	\WIZOLYZWOh	mRGYWIZOLYZWOMh	mRGqMRGYWIZOLYZWOMh	LIJ	MRVVTHPOM	LOP	LRZ[WOHlPJ	ZW	RMP	LIJ	OPVOWJRYP	Z[P	gIMZORXPIZM	WN	mPOfHYP	VOWfHJPJ	ZW	Z[PXh	MRG�PYZ	ZW	LIS	VOWZWYWTM	PMZLGTHM[PJ	VROMRLIZ	ZW	mPYZHWIM	t̀�	LIJ	t̀�h	MWTPTS	LIJ	P]YTRMHfPTS	NWO	P]PYRZHWI	WN	Z[P	nWOì	uTT	YWVHPM	XLJP	RIJPO	Z[HM	LRZ[WOHlLZHWI	M[LTT	GPLO	Z[P	YWVSOHK[Z	IWZHYPh	HN	LISh	M[ŴI	WI	Z[P	gIMZORXPIZM	WN	mPOfHYP̀	e[P	\WIZOLYZWOh	mRGYWIZOLYZWOMh	mRGqMRGYWIZOLYZWOMh	LIJ	MRVVTHPOM	XLS	IWZ	RMP	Z[P	gIMZORXPIZM	WN	mPOfHYP	WI	WZ[PO	VOW�PYZM	WO	NWO	LJJHZHWIM	ZW	Z[P	�OW�PYZ	WRZMHJP	Z[P	MYWVP	WN	Z[P	nWOi	̂HZ[WRZ	Z[P	MVPYHNHY	̂OHZZPI	YWIMPIZ	WN	Z[P	k̂ IPOh	uOY[HZPYZh	LIJ	Z[P	uOY[HZPYZjM	YWIMRTZLIZM̀a	bcz	 �����a	bczcb	¡]YPVZ	LM	WZ[PÔHMP	VOWfHJPJ	HI	mPYZHWI	t̀¢̀~h	̂[POP	Z[P	\WIZOLYZ	_WYRXPIZM	OPQRHOP	WIP	VLOZS	ZW	IWZHNS	WO	KHfP	IWZHYP	ZW	Z[P	WZ[PO	VLOZSh	MRY[	IWZHYP	M[LTT	GP	VOWfHJPJ	HI	̂OHZHIK	ZW	Z[P	JPMHKILZPJ	OPVOPMPIZLZHfP	WN	Z[P	VLOZS	ZW	
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GHIJ	KHL	MIKNOL	NP	QRRSLPPLR	QMR	PHQTT	UL	RLLJLR	KI	HQVL	ULLM	RWTX	PLSVLR	NY	RLTNVLSLR	NM	ZLSPIM[	UX	JQNT[	UX	OIWSNLS[	IS	UX	LTLOKSIMNO	KSQMPJNPPNIM	NY	Q	JLKHIR	YIS	LTLOKSIMNO	KSQMPJNPPNIM	NP	PLK	YISKH	NM	KHL	\]SLLJLMK̂_	̀abac	dIKNOL	IY	eTQNJP	QP	ZSIVNRLR	NM	fLOKNIM	gĥĝi	PHQTT	UL	ZSIVNRLR	NM	GSNKNM]	QMR	PHQTT	UL	RLLJLR	KI	HQVL	ULLM	RWTX	PLSVLR	IMTX	NY	RLTNVLSLR	KI	KHL	RLPN]MQKLR	SLZSLPLMKQKNVL	IY	KHL	ZQSKX	KI	GHIJ	KHL	MIKNOL	NP	QRRSLPPLR	UX	OLSKNYNLR	IS	SL]NPKLSLR	JQNT[	IS	UX	OIWSNLS	ZSIVNRNM]	ZSIIY	IY	RLTNVLSX̂_	̀aj	klmlnop	kono	qrs	otu	vwotrxlrrlytzHL	ZQSKNLP	PHQTT	Q]SLL	WZIM	ZSIKIOITP	]IVLSMNM]	KHL	KSQMPJNPPNIM	QMR	WPL	IY	{MPKSWJLMKP	IY	fLSVNOL	IS	QMX	IKHLS	NMYISJQKNIM	IS	RIOWJLMKQKNIM	NM	RN]NKQT	YISĴ	zHL	ZQSKNLP	GNTT	WPL	\{\	|IOWJLMK	}~�i��~�gi[	�WNTRNM]	{MYISJQKNIM	�IRLTNM]	QMR	|N]NKQT	|QKQ	}�HNUNK[	KI	LPKQUTNPH	KHL	ZSIKIOITP	YIS	KHL	RLVLTIZJLMK[	WPL[	KSQMPJNPPNIM[	QMR	L�OHQM]L	IY	RN]NKQT	RQKQ̂_	̀a�	��lpultm	�t�ywxonlyt	�yuspr	qrs	otu	�splot�s\MX	WPL	IY[	IS	SLTNQMOL	IM[	QTT	IS	Q	ZISKNIM	IY	Q	UWNTRNM]	NMYISJQKNIM	JIRLT	GNKHIWK	Q]SLLJLMK	KI	ZSIKIOITP	]IVLSMNM]	KHL	WPL	IY[	QMR	SLTNQMOL	IM[	KHL	NMYISJQKNIM	OIMKQNMLR	NM	KHL	JIRLT	QMR	GNKHIWK	HQVNM]	KHIPL	ZSIKIOITP	PLK	YISKH	NM	\{\	|IOWJLMK	}~�i��~�gi[	�WNTRNM]	{MYISJQKNIM	�IRLTNM]	QMR	|N]NKQT	|QKQ	}�HNUNK[	QMR	KHL	SL�WNPNKL	\{\	|IOWJLMK	�~�~��~�gi[	�SI�LOK	�WNTRNM]	{MYISJQKNIM	�IRLTNM]	�SIKIOIT	�ISJ[	PHQTT	UL	QK	KHL	WPNM]	IS	SLTXNM]	ZQSKX�P	PITL	SNP�	QMR	GNKHIWK	TNQUNTNKX	KI	KHL	IKHLS	ZQSKX	QMR	NKP	OIMKSQOKISP	IS	OIMPWTKQMKP[	KHL	QWKHISP	IY[	IS	OIMKSNUWKISP	KI[	KHL	UWNTRNM]	NMYISJQKNIM	JIRLT[	QMR	LQOH	IY	KHLNS	Q]LMKP	QMR	LJZTIXLLP̂��v����	c			�����_	cà	�stswop_	càà	zHL	�GMLS	NP	KHL	ZLSPIM	IS	LMKNKX	NRLMKNYNLR	QP	PWOH	NM	KHL	\]SLLJLMK	QMR	NP	SLYLSSLR	KI	KHSIW]HIWK	KHL	eIMKSQOK	|IOWJLMKP	QP	NY	PNM]WTQS	NM	MWJULŜ	zHL	�GMLS	PHQTT	RLPN]MQKL	NM	GSNKNM]	Q	SLZSLPLMKQKNVL	GHI	PHQTT	HQVL	L�ZSLPP	QWKHISNKX	KI	UNMR	KHL	�GMLS	GNKH	SLPZLOK	KI	QTT	JQKKLSP	SL�WNSNM]	KHL	�GMLS�P	QZZSIVQT	IS	QWKHISN�QKNIM̂	}�OLZK	QP	IKHLSGNPL	ZSIVNRLR	NM	fLOKNIM	�̂~̂g[	KHL	eIMPKSWOKNIM	�QMQ]LS	QMR	KHL	\SOHNKLOK	RI	MIK	HQVL	PWOH	QWKHISNKX̂	zHL	KLSJ	��GMLS�	JLQMP	KHL	�GMLS	IS	KHL	�GMLS�P	QWKHISN�LR	SLZSLPLMKQKNVL̂	_	càac	zHL	�GMLS	PHQTT	YWSMNPH	KI	KHL	eIMKSQOKIS[	GNKHNM	YNYKLLM	RQXP	QYKLS	SLOLNZK	IY	Q	GSNKKLM	SL�WLPK[	NMYISJQKNIM	MLOLPPQSX	QMR	SLTLVQMK	YIS	KHL	eIMKSQOKIS	KI	LVQTWQKL[	]NVL	MIKNOL	IY[	IS	LMYISOL	JLOHQMNO�P	TNLM	SN]HKP̂	fWOH	NMYISJQKNIM	PHQTT	NMOTWRL	Q	OISSLOK	PKQKLJLMK	IY	KHL	SLOISR	TL]QT	KNKTL	KI	KHL	ZSIZLSKX	IM	GHNOH	KHL	�SI�LOK	NP	TIOQKLR[	WPWQTTX	SLYLSSLR	KI	QP	KHL	PNKL[	QMR	KHL	�GMLS�P	NMKLSLPK	KHLSLNM̂_	cac	� lust�s	y�	n¡s	�¢tsw£r	¤ltot�lop	�wwotmsxstnr_	cacà	�SNIS	KI	OIJJLMOLJLMK	IY	KHL	¥IS�[	QMR	WZIM	GSNKKLM	SL�WLPK	UX	KHL	eIMKSQOKIS[	KHL	�GMLS	PHQTT	YWSMNPH	KI	KHL	eIMKSQOKIS	SLQPIMQUTL	LVNRLMOL	KHQK	KHL	�GMLS	HQP	JQRL	YNMQMONQT	QSSQM]LJLMKP	KI	YWTYNTT	KHL	�GMLS�P	IUTN]QKNIMP	WMRLS	KHL	eIMKSQOK̂	zHL	eIMKSQOKIS	PHQTT	HQVL	MI	IUTN]QKNIM	KI	OIJJLMOL	KHL	¥IS�	WMKNT	KHL	�GMLS	ZSIVNRLP	PWOH	LVNRLMOL̂	{Y	OIJJLMOLJLMK	IY	KHL	¥IS�	NP	RLTQXLR	WMRLS	KHNP	fLOKNIM	~̂~̂g[	KHL	eIMKSQOK	zNJL	PHQTT	UL	L�KLMRLR	QZZSIZSNQKLTX̂_	cacac	�ITTIGNM]	OIJJLMOLJLMK	IY	KHL	¥IS�	QMR	WZIM	GSNKKLM	SL�WLPK	UX	KHL	eIMKSQOKIS[	KHL	�GMLS	PHQTT	YWSMNPH	KI	KHL	eIMKSQOKIS	SLQPIMQUTL	LVNRLMOL	KHQK	KHL	�GMLS	HQP	JQRL	YNMQMONQT	QSSQM]LJLMKP	KI	YWTYNTT	KHL	�GMLS�P	IUTN]QKNIMP	WMRLS	KHL	eIMKSQOK	IMTX	NY	¦g§	KHL	�GMLS	YQNTP	KI	JQ�L	ZQXJLMKP	KI	KHL	eIMKSQOKIS	QP	KHL	eIMKSQOK	|IOWJLMKP	SL�WNSL̈	¦~§	KHL	eIMKSQOKIS	NRLMKNYNLP	NM	GSNKNM]	Q	SLQPIMQUTL	OIMOLSM	SL]QSRNM]	KHL	�GMLS�P	QUNTNKX	KI	JQ�L	ZQXJLMK	GHLM	RWL̈		IS	¦i§	Q	OHQM]L	NM	KHL	¥IS�	JQKLSNQTTX	OHQM]LP	KHL	eIMKSQOK	fWĴ	{Y	KHL	�GMLS	YQNTP	KI	ZSIVNRL	PWOH	LVNRLMOL[	QP	SL�WNSLR[	GNKHNM	YIWSKLLM	RQXP	IY	KHL	eIMKSQOKIS�P	SL�WLPK[	KHL	eIMKSQOKIS	JQX	NJJLRNQKLTX	PKIZ	KHL	¥IS�	QMR[	NM	KHQK	LVLMK[	PHQTT	MIKNYX	KHL	�GMLS	KHQK	KHL	¥IS�	HQP	PKIZZLR̂	©IGLVLS[	NY	KHL	SL�WLPK	NP	JQRL	ULOQWPL	Q	OHQM]L	NM	KHL	¥IS�	JQKLSNQTTX	OHQM]LP	KHL	eIMKSQOK	fWJ	WMRLS	¦i§	QUIVL[	KHL	eIMKSQOKIS	JQX	NJJLRNQKLTX	PKIZ	IMTX	KHQK	ZISKNIM	IY	KHL	¥IS�	QYYLOKLR	UX	KHL	OHQM]L	WMKNT	SLQPIMQUTL	LVNRLMOL	NP	ZSIVNRLR̂	{Y	KHL	¥IS�	NP	PKIZZLR	WMRLS	KHNP	fLOKNIM	~̂~̂~[	KHL	eIMKSQOK	zNJL	PHQTT	UL	L�KLMRLR	QZZSIZSNQKLTX	QMR	KHL	eIMKSQOK	fWJ	PHQTT	UL	NMOSLQPLR	UX	KHL	QJIWMK	IY	KHL	eIMKSQOKIS�P	SLQPIMQUTL	OIPKP	IY	PHWKRIGM[	RLTQX	QMR	PKQSKªWZ[	ZTWP	NMKLSLPK	QP	ZSIVNRLR	NM	KHL	eIMKSQOK	|IOWJLMKP̂_	caca«	\YKLS	KHL	�GMLS	YWSMNPHLP	LVNRLMOL	IY	YNMQMONQT	QSSQM]LJLMKP	WMRLS	KHNP	fLOKNIM	~̂~[	KHL	�GMLS	PHQTT	MIK	JQKLSNQTTX	VQSX	PWOH	YNMQMONQT	QSSQM]LJLMKP	GNKHIWK	ZSNIS	MIKNOL	KI	KHL	eIMKSQOKIŜ
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G	HIHIJ	KLMNM	OLM	PQRMN	LST	UMTVWRSOMU	VRXYNZSOVYR	X[NRVTLMU	[RUMN	OLVT	\M]OVYR	̂_̂	ST	̀]YRXVUMROVSab̀	OLM	cYRONS]OYN	TLSaa	dMMe	OLM	VRXYNZSOVYR	]YRXVUMROVSa	SRU	TLSaa	RYO	UVT]aYTM	VO	OY	SRf	YOLMN	eMNTYR_	gYQMhMNb	OLM	cYRONS]OYN	ZSf	UVT]aYTM	̀]YRXVUMROVSà	VRXYNZSOVYRb	SXOMN	TMhMR	ijk	USfTl	RYOV]M	OY	OLM	PQRMNb	QLMNM	UVT]aYT[NM	VT	NMm[VNMU	nf	aSQb	VR]a[UVRW	S	T[neYMRS	YN	YOLMN	XYNZ	YX	]YZe[aTYNf	aMWSa	eNY]MTT	VTT[MU	nf	S	]Y[NO	YN	WYhMNRZMROSa	MROVOfb	YN	nf	]Y[NO	YN	SNnVONSOYNiTk	YNUMN_	oLM	cYRONS]OYN	ZSf	SaTY	UVT]aYTM	̀]YRXVUMROVSà	VRXYNZSOVYR	OY	VOT	MZeaYfMMTb	]YRT[aOSROTb	T[NMOVMTb	\[n]YRONS]OYNT	SRU	OLMVN	MZeaYfMMTb	\[npT[n]YRONS]OYNTb	SRU	YOLMNT	QLY	RMMU	OY	dRYQ	OLM	]YROMRO	YX	T[]L	VRXYNZSOVYR	TYaMaf	SRU	Mq]a[TVhMaf	XYN	OLM	rNYsM]O	SRU	QLY	SWNMM	OY	ZSVROSVR	OLM	]YRXVUMROVSaVOf	YX	T[]L	VRXYNZSOVYR_G	HIt	uvwxyz{|}xv	{v~	��y�}���	����}y�~	xw	|��	��v�yG	HItI�	�q]MeO	XYN	eMNZVOT	SRU	XMMT	OLSO	SNM	OLM	NMTeYRTVnVaVOf	YX	OLM	cYRONS]OYN	[RUMN	OLM	cYRONS]O	�Y][ZMROTb	VR]a[UVRW	OLYTM	NMm[VNMU	[RUMN	\M]OVYR	�_j_�b	OLM	PQRMN	TLSaa	TM][NM	SRU	eSf	XYN	RM]MTTSNf	SeeNYhSaTb	MSTMZMROTb	STTMTTZMROT	SRU	]LSNWMT	NMm[VNMU	XYN	]YRTON[]OVYRb	[TM	YN	Y]][eSR]f	YX	eMNZSRMRO	TON[]O[NMT	YN	XYN	eMNZSRMRO	]LSRWMT	VR	MqVTOVRW	XS]VaVOVMT_	�RaMTT	YOLMNQVTM	eNYhVUMU	[RUMN	OLM	cYRONS]O	�Y][ZMROTb	OLM	PQRMNb	STTVTOMU	nf	OLM	cYRTON[]OVYR	�SRSWMNb	TLSaa	TM][NM	SRU	eSf	XYN	OLM	n[VaUVRW	eMNZVO_G	HItIH	oLM	PQRMN	TLSaa	NMOSVR	SR	SN]LVOM]O	aSQX[aaf	aV]MRTMU	OY	eNS]OV]M	SN]LVOM]O[NMb	YN	SR	MROVOf	aSQX[aaf	eNS]OV]VRW	SN]LVOM]O[NMb	VR	OLM	s[NVTUV]OVYR	QLMNM	OLM	rNYsM]O	VT	aY]SOMU_	oLSO	eMNTYR	YN	MROVOf	VT	VUMROVXVMU	ST	OLM	�N]LVOM]O	VR	OLM	�WNMMZMRO	SRU	VT	NMXMNNMU	OY	OLNY[WLY[O	OLM	cYRONS]O	�Y][ZMROT	ST	VX	TVRW[aSN	VR	R[ZnMN_G	HItIt	oLM	PQRMN	TLSaa	NMOSVR	S	]YRTON[]OVYR	ZSRSWMN	SUhVTMN	aSQX[aaf	eNS]OV]VRW	]YRTON[]OVYR	ZSRSWMZMRO	VR	OLM	s[NVTUV]OVYR	QLMNM	OLM	rNYsM]O	VT	aY]SOMU_	oLSO	eMNTYR	YN	MROVOf	VT	VUMROVXVMU	ST	OLM	cYRTON[]OVYR	�SRSWMN	VR	OLM	�WNMMZMRO	SRU	VT	NMXMNNMU	OY	OLNY[WLY[O	OLM	cYRONS]O	�Y][ZMROT	ST	VX	TVRW[aSN	VR	R[ZnMN_G	HItIJ	�X	OLM	MZeaYfZMRO	YX	OLM	cYRTON[]OVYR	�SRSWMN	YN	�N]LVOM]O	OMNZVRSOMTb	OLM	PQRMN	TLSaa	MZeaYf	S	T[]]MTTYN	]YRTON[]OVYR	ZSRSWMN	YN	SN]LVOM]O	OY	QLYZ	OLM	cYRONS]OYN	LST	RY	NMSTYRSnaM	YnsM]OVYR	SRU	QLYTM	TOSO[T	[RUMN	OLM	cYRONS]O	�Y][ZMROT	TLSaa	nM	OLSO	YX	OLM	cYRTON[]OVYR	�SRSWMN	YN	�N]LVOM]Ob	NMTeM]OVhMaf_G	HItI�	oLM	PQRMN	TLSaa	X[NRVTL	T[NhMfT	UMT]NVnVRW	eLfTV]Sa	]LSNS]OMNVTOV]Tb	aMWSa	aVZVOSOVYRT	SRU	[OVaVOf	aY]SOVYRT	XYN	OLM	TVOM	YX	OLM	rNYsM]Ob	SRU	S	aMWSa	UMT]NVeOVYR	YX	OLM	TVOM_	oLM	cYRONS]OYN	TLSaa	nM	MROVOaMU	OY	NMaf	YR	OLM	S]][NS]f	YX	VRXYNZSOVYR	X[NRVTLMU	nf	OLM	PQRMN	n[O	TLSaa	MqMN]VTM	eNYeMN	eNM]S[OVYRT	NMaSOVRW	OY	OLM	TSXM	eMNXYNZSR]M	YX	OLM	KYNd_G	HItI�	oLM	PQRMN	TLSaa	X[NRVTL	VRXYNZSOVYR	YN	TMNhV]MT	NMm[VNMU	YX	OLM	PQRMN	nf	OLM	cYRONS]O	�Y][ZMROT	QVOL	NMSTYRSnaM	eNYZeORMTT_	oLM	PQRMN	TLSaa	SaTY	X[NRVTL	SRf	YOLMN	VRXYNZSOVYR	YN	TMNhV]MT	[RUMN	OLM	PQRMNlT	]YRONYa	SRU	NMaMhSRO	OY	OLM	cYRONS]OYNlT	eMNXYNZSR]M	YX	OLM	KYNd	QVOL	NMSTYRSnaM	eNYZeORMTT	SXOMN	NM]MVhVRW	OLM	cYRONS]OYNlT	QNVOOMR	NMm[MTO	XYN	T[]L	VRXYNZSOVYR	YN	TMNhV]MT_G	HItI�	oLM	PQRMN	TLSaa	X[NRVTL	OLM	cYRONS]OYN	OLNMM	i�k	]YeVMT	YX	OLM	cYRONS]O	�Y][ZMROTb	VR]a[UVRW	YRM	TMO	OY	nM	[TMU	XYN	OLM	rNYsM]O	�M]YNU	�NSQVRWT_	oLM	cYRONS]OYN	ZSf	e[N]LSTM	SUUVOVYRSa	]YeVMT	SO	OLM	]YTO	YX	NMeNYU[]OVYRb	eYTOSWM	SRU	LSRUaVRW_G	HItI�	oLM	PQRMN	TLSaa	MRUMShYN	OY	XYNQSNU	Saa	]YZZ[RV]SOVYRT	OY	OLM	cYRONS]OYN	OLNY[WL	OLM	cYRTON[]OVYR	�SRSWMN	SRU	TLSaa	]YROMZeYNSRMY[Taf	eNYhVUM	OLM	TSZM	]YZZ[RV]SOVYRT	OY	OLM	�N]LVOM]O	SnY[O	ZSOOMNT	SNVTVRW	Y[O	YX	YN	NMaSOVRW	OY	OLM	cYRONS]O	�Y][ZMROT_G	HIJ	��v�y��	�}��|	|x	�|x�	|��	�xy��X	OLM	cYRONS]OYN	XSVaT	OY	]YNNM]O	KYNd	OLSO	VT	RYO	VR	S]]YNUSR]M	QVOL	OLM	NMm[VNMZMROT	YX	OLM	cYRONS]O	�Y][ZMROT	ST	NMm[VNMU	nf	\M]OVYR	�̂_̂	YN	NMeMSOMUaf	XSVaT	OY	]SNNf	Y[O	KYNd	VR	S]]YNUSR]M	QVOL	OLM	cYRONS]O	�Y][ZMROTb	YN	XSVaT	YN	NMX[TMT	OY	eNYhVUM	S	T[XXV]VMRO	SZY[RO	YX	eNYeMNaf	T[eMNhVTMU	SRU	]YYNUVRSOMU	aSnYNb	ZSOMNVSaT	YN	Mm[VeZMRO	TY	ST	OY	nM	SnaM	OY	]YZeaMOM	OLM	QYNd	QVOLVR	OLM	cYRONS]O	OVZMb	YN	UVTNMWSNUT	OLM	VRTON[]OVYR	YX	OLM	�N]LVOM]O	YN	PQRMN	QLMR	nSTMU	[eYR	OLM	NMm[VNMZMROT	YX	OLM	cYRONS]Ob		OLM	PQRMN	ZSf	VTT[M	S	QNVOOMR	YNUMN	OY	OLM	cYRONS]OYN	OY	TOYe	OLM	KYNdb	YN	SRf	eYNOVYR	OLMNMYXb	[ROVa	OLM	]S[TM	XYN	T[]L	YNUMN	LST	nMMR	MaVZVRSOMU�	LYQMhMNb	OLM	NVWLO	YX	OLM	PQRMN	OY	TOYe	OLM	KYNd	TLSaa	RYO	WVhM	NVTM	OY	S	U[Of	YR	OLM	eSNO	YX	OLM	PQRMN	OY	MqMN]VTM	OLVT	NVWLO	XYN	OLM	nMRMXVO	YX	OLM	cYRONS]OYN	YN	SRf	YOLMN	eMNTYR	YN	MROVOfb	Mq]MeO	OY	OLM	MqOMRO	NMm[VNMU	nf	\M]OVYR	�_�_�_G	HI�	��v�y��	�}��|	|x	�{yy 	��|	|��	�xy��X	OLM	cYRONS]OYN	UMXS[aOT	YN	RMWaM]OT	OY	]SNNf	Y[O	OLM	KYNd	VR	S]]YNUSR]M	QVOL	OLM	cYRONS]O	�Y][ZMROT	SRU	XSVaT	QVOLVR	S	OMRpUSf	eMNVYU	SXOMN	NM]MVeO	YX	QNVOOMR	RYOV]M	XNYZ	OLM	PQRMN	OY	]YZZMR]M	SRU	]YROVR[M	]YNNM]OVYR	YX	T[]L	
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GHIJKLM	NO	PHQLHRM	STMU	GTLTQHPRH	JPG	VONWVMPHXXY	MUH	ZSPHO	WJ[Y	STMUNKM	VOH\KGTRH	MN	NMUHO	OHWHGTHX	MUH	ZSPHO	WJ[	UJ]HY	RNOOHRM	XKRU	GHIJKLM	NO	PHQLHRM̂	_KRU	JRMTNP	̀[	MUH	ZSPHO	JPG	JWNKPMX	RUJOQHG	MN	MUH	aNPMOJRMNO	JOH	̀NMU	XK̀\HRM	MN	OH]THS	̀[	MUH	aNPXMOKRMTNP	bJPJQHO	JPG	VOTNO	JVVON]JL	NI	MUH	cORUTMHRMY	JPG	MUH	aNPXMOKRMTNP	bJPJQHO	NO	cORUTMHRM	WJ[Y	VKOXKJPM	MN	_HRMTNP	d̂êfY	STMUUNLG	NO	PKLLTI[	J	aHOMTITRJMH	INO	gJ[WHPM	TP	SUNLH	NO	TP	VJOMY	MN	MUH	HhMHPM	OHJXNPJ̀L[	PHRHXXJO[	MN	OHTẀ KOXH	MUH	ZSPHO	INO	MUH	OHJXNPJ̀LH	RNXM	NI	RNOOHRMTPQ	XKRU	GHITRTHPRTHXY	TPRLKGTPQ	ZSPHOiX	HhVHPXHX	jTPRLKGTPQ	OHJXNPJ̀LH	JMMNOPH[iX	IHHXk	JPG	RNWVHPXJMTNP	INO	MUH	aNPXMOKRMTNP	bJPJQHOiX	JPG	cORUTMHRMiX	JPG	MUHTO	OHXVHRMT]H	RNPXKLMJPMXi	JGGTMTNPJL	XHO]TRHX	WJGH	PHRHXXJO[	̀[	XKRU	GHIJKLMY	PHQLHRMY	NO	IJTLKOĤ	lI	RKOOHPM	JPG	IKMKOH	VJ[WHPMX	JOH	PNM	XKIITRTHPM	MN	RN]HO	XKRU	JWNKPMXY	MUH	aNPMOJRMNO	XUJLL	VJ[	MUH	GTIIHOHPRH	MN	MUH	ZSPHÔ	lI	MUH	aNPMOJRMNO	GTXJQOHHX	STMU	MUH	JRMTNPX	NI	MUH	ZSPHO	NO	MUH	cORUTMHRMY	NO	MUH	JWNKPMX	RLJTWHG	JX	RNXMX	MN	MUH	ZSPHOY	MUH	aNPMOJRMNO	WJ[	ITLH	J	aLJTW	VKOXKJPM	MN	cOMTRLH	fêmnopqrs	t			quvonmqounw	txy	z{|{}~�w	txyxy	�UH	aNPMOJRMNO	TX	MUH	VHOXNP	NO	HPMTM[	TGHPMTITHG	JX	XKRU	TP	MUH	cQOHHWHPM	JPG	TX	OHIHOOHG	MN	MUONKQUNKM	MUH	aNPMOJRM	�NRKWHPMX	JX	TI	XTPQKLJO	TP	PKẀ HÔ	�UH	aNPMOJRMNO	XUJLL	̀H	LJSIKLL[	LTRHPXHGY	TI	OH�KTOHG	TP	MUH	\KOTXGTRMTNP	SUHOH	MUH	gON\HRM	TX	LNRJMHĜ	�UH	aNPMOJRMNO	XUJLL	GHXTQPJMH	TP	SOTMTPQ	J	OHVOHXHPMJMT]H	SUN	XUJLL	UJ]H	HhVOHXX	JKMUNOTM[	MN	̀TPG	MUH	aNPMOJRMNO	STMU	OHXVHRM	MN	JLL	WJMMHOX	KPGHO	MUTX	aNPMOJRM̂	�UH	MHOW	�aNPMOJRMNO�	WHJPX	MUH	aNPMOJRMNO	NO	MUH	aNPMOJRMNOiX	JKMUNOT�HG	OHVOHXHPMJMT]Ĥw	txyx�	�UH	aNPMOJRMNO	XUJLL	VHOINOW	MUH	�NO�	TP	JRRNOGJPRH	STMU	MUH	aNPMOJRM	�NRKWHPMX̂w	txyxt	�UH	aNPMOJRMNO	XUJLL	PNM	̀H	OHLTH]HG	NI	TMX	ǸLTQJMTNPX	MN	VHOINOW	MUH	�NO�	TP	JRRNOGJPRH	STMU	MUH	aNPMOJRM	�NRKWHPMX	HTMUHO	̀[	JRMT]TMTHX	NO	GKMTHX	NI	MUH	aNPXMOKRMTNP	bJPJQHO	NO	cORUTMHRM	TP	MUHTO	JGWTPTXMOJMTNP	NI	MUH	aNPMOJRMY	NO	̀[	MHXMXY	TPXVHRMTNPX	NO	JVVON]JLX	OH�KTOHG	NO	VHOINOWHG	̀[	VHOXNPX	NO	HPMTMTHX	NMUHO	MUJP	MUH	aNPMOJRMNÔw	tx�	n{��{�	��	q�|�}~��	�����{|��	~|�	��{��	q�|�����|�	��	q�|�}~���}w	tx�xy	�hHRKMTNP	NI	MUH	aNPMOJRM	̀[	MUH	aNPMOJRMNO	TX	J	OHVOHXHPMJMTNP	MUJM	MUH	aNPMOJRMNO	UJX	]TXTMHG	MUH	XTMHY	̀HRNWH	QHPHOJLL[	IJWTLTJO	STMU	LNRJL	RNPGTMTNPX	KPGHO	SUTRU	MUH	�NO�	TX	MN	̀H	VHOINOWHGY	JPG	RNOOHLJMHG	VHOXNPJL	ǸXHO]JMTNPX	STMU	OH�KTOHWHPMX	NI	MUH	aNPMOJRM	�NRKWHPMX̂w	tx�x�	�HRJKXH	MUH	aNPMOJRM	�NRKWHPMX	JOH	RNWVLHWHPMJO[Y	MUH	aNPMOJRMNO	XUJLLY	̀HINOH	XMJOMTPQ	HJRU	VNOMTNP	NI	MUH	�NO�Y	RJOHIKLL[	XMKG[	JPG	RNWVJOH	MUH	]JOTNKX	aNPMOJRM	�NRKWHPMX	OHLJMT]H	MN	MUJM	VNOMTNP	NI	MUH	�NO�Y	JX	SHLL	JX	MUH	TPINOWJMTNP	IKOPTXUHG	̀[	MUH	ZSPHO	VKOXKJPM	MN	_HRMTNP	�̂�̂eY	XUJLL	MJ�H	ITHLG	WHJXKOHWHPMX	NI	JP[	HhTXMTPQ	RNPGTMTNPX	OHLJMHG	MN	MUJM	VNOMTNP	NI	MUH	�NO�Y	JPG	XUJLL	ǸXHO]H	JP[	RNPGTMTNPX	JM	MUH	XTMH	JIIHRMTPQ	TM̂	�UHXH	ǸLTQJMTNPX	JOH	INO	MUH	VKOVNXH	NI	IJRTLTMJMTPQ	RNNOGTPJMTNP	JPG	RNPXMOKRMTNP	̀[	MUH	aNPMOJRMNO	JPG	JOH	PNM	INO	MUH	VKOVNXH	NI	GTXRN]HOTPQ	HOONOXY	NWTXXTNPXY	NO	TPRNPXTXMHPRTHX	TP	MUH	aNPMOJRM	�NRKWHPMX�	UNSH]HOY	MUH	aNPMOJRMNO	XUJLL	VONWVML[	OHVNOM	MN	MUH	aNPXMOKRMTNP	bJPJQHO	JPG	cORUTMHRM	JP[	HOONOXY	TPRNPXTXMHPRTHX	NO	NWTXXTNPX	GTXRN]HOHG	̀[	NO	WJGH	�PNSP	MN	MUH	aNPMOJRMNO	JX	J	OH�KHXM	INO	TPINOWJMTNP	XK̀WTMMHG	MN	MUH	aNPXMOKRMTNP	bJPJQHO	TP	XKRU	INOW	JX	MUH	aNPXMOKRMTNP	bJPJQHO	JPG	cORUTMHRM	WJ[	OH�KTOĤ	lM	TX	OHRNQPT�HG	MUJM	MUH	aNPMOJRMNOiX	OH]THS	TX	WJGH	TP	MUH	aNPMOJRMNOiX	RJVJRTM[	JX	J	RNPMOJRMNO	JPG	PNM	JX	J	LTRHPXHG	GHXTQP	VONIHXXTNPJLY	KPLHXX	NMUHOSTXH	XVHRTITRJLL[	VON]TGHG	TP	MUH	aNPMOJRM	�NRKWHPMX̂w	tx�x�xy	�N	PNM	XRJLH	�OJSTPQX̂	�NLLNS	ITQKOH	GTWHPXTNPXY	RNPITOWTPQ	NP	XTMĤw	tx�xt	�UH	aNPMOJRMNO	TX	PNM	OH�KTOHG	MN	JXRHOMJTP	MUJM	MUH	aNPMOJRM	�NRKWHPMX	JOH	TP	JRRNOGJPRH	STMU	JVVLTRJ̀LH	LJSXY	XMJMKMHXY	NOGTPJPRHXY	RNGHXY	OKLHX	JPG	OHQKLJMTNPXY	NO	LJSIKL	NOGHOX	NI	VK̀LTR	JKMUNOTMTHXY	̀KM	MUH	aNPMOJRMNO	XUJLL	VONWVML[	OHVNOM	MN	MUH	aNPXMOKRMTNP	bJPJQHO	JPG	cORUTMHRM	JP[	PNPRNPINOWTM[	GTXRN]HOHG	̀[	NO	WJGH	�PNSP	MN	MUH	aNPMOJRMNO	JX	J	OH�KHXM	INO	TPINOWJMTNP	XK̀WTMMHG	MN	aNPXMOKRMTNP	bJPJQHO	TP	XKRU	INOW	JX	MUH	aNPXMOKRMTNP	bJPJQHO	JPG	cORUTMHRM	WJ[	OH�KTOĤw	tx�x�	lI	MUH	aNPMOJRMNO	̀HLTH]HX	MUJM	JGGTMTNPJL	RNXM	NO	MTWH	TX	TP]NL]HG	̀HRJKXH	NI	RLJOTITRJMTNPX	NO	TPXMOKRMTNPX	MUH	cORUTMHRM	TXXKHX	TP	OHXVNPXH	MN	MUH	aNPMOJRMNOiX	PNMTRHX	NO	OH�KHXMX	INO	TPINOWJMTNP	VKOXKJPM	MN	_HRMTNPX	�̂�̂�	NO	�̂�̂�Y	MUH	aNPMOJRMNO	XUJLL	XK̀WTM	aLJTWX	JX	VON]TGHG	TP	cOMTRLH	fê	lI	MUH	aNPMOJRMNO	IJTLX	MN	VHOINOW	MUH	ǸLTQJMTNPX	NI	_HRMTNPX	�̂�̂�	NO	�̂�̂�Y	MUH	aNPMOJRMNO	XUJLL	VJ[	XKRU	RNXMX	JPG	GJWJQHX	MN	MUH	ZSPHOY	XK̀\HRM	MN	XHRMTNP	fêf̂�Y	JX	SNKLG	UJ]H	̀HHP	J]NTGHG	TI	MUH	aNPMOJRMNO	UJG	VHOINOWHG	XKRU	ǸLTQJMTNPX̂	lI	MUH	aNPMOJRMNO	VHOINOWX	MUNXH	ǸLTQJMTNPXY	MUH	aNPMOJRMNO	XUJLL	PNM	̀H	LTJ̀LH	MN	MUH	ZSPHO	NO	cORUTMHRM	INO	GJWJQHX	OHXKLMTPQ	IONW	HOONOXY	TPRNPXTXMHPRTHX	NO	NWTXXTNPX	TP	MUH	aNPMOJRM	�NRKWHPMXY	INO	GTIIHOHPRHX	̀HMSHHP	ITHLG	WHJXKOHWHPMX	NO	RNPGTMTNPX	
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GHI	JKL	MNHJOGPJ	QNPRSLHJTU	NO	VNO	HNHPNHVNOSWJWLT	NV	JKL	MNHJOGPJ	QNPRSLHJT	JN	GXXYWPGZYL	YG[TU	TJGJRJLTU	NOIWHGHPLTU	PNILTU	ORYLT	GHI	OL\RYGJWNHTU	GHI	YG[VRY	NOILOT	NV	XRZYWP	GRJKNOWJWLT]	̂_̀àb	cKL	d[HLO	WT	LHJWJYLI	JN	OLWSZROTLSLHJ	VONS	JKL	MNHJOGPJNO	VNO	GSNRHJT	XGWI	JN	JKL	eOPKWJLPJ	VNO	LfGYRGJWH\	GHI	OLTXNHIWH\	JN	JKL	MNHJOGPJNOgT	OLhRLTJT	VNO	WHVNOSGJWNH	JKGJ	GOL	HNJ	XOLXGOLI	WH	GPPNOIGHPL	[WJK	JKL	MNHJOGPJ	QNPRSLHJT	NO	[KLOL	JKL	OLhRLTJLI	WHVNOSGJWNH	WT	GfGWYGZYL	JN	JKL	MNHJOGPJNO	VONS	G	PGOLVRY	TJRIi	GHI	PNSXGOWTNH	NV	JKL	MNHJOGPJ	QNPRSLHJTU	VWLYI	PNHIWJWNHTU	NJKLO	d[HLOjXONfWILI	WHVNOSGJWNHU	MNHJOGPJNOjXOLXGOLI	PNNOIWHGJWNH	IOG[WH\TU	NO	XOWNO	kONlLPJ	PNOOLTXNHILHPL	NO	INPRSLHJGJWNH]	̂_̀_	mnopqrstsuv	wvx	yuvtzqn{zsuv	|qu{pxnqpt	̂_̀_̀}	cKL	MNHJOGPJNO	TKGYY	TRXLOfWTL	GHI	IWOLPJ	JKL	~NO�U	RTWH\	JKL	MNHJOGPJNOgT	ZLTJ	T�WYY	GHI	GJJLHJWNH]	cKL	MNHJOGPJNO	TKGYY	ZL	TNYLYi	OLTXNHTWZYL	VNOU	GHI	KGfL	PNHJONY	NfLOU	PNHTJORPJWNH	SLGHTU	SLJKNITU	JLPKHWhRLTU	TLhRLHPLTU	GHI	XONPLIROLTU	GHI	VNO	PNNOIWHGJWH\	GYY	XNOJWNHT	NV	JKL	~NO�	RHILO	JKL	MNHJOGPJ]	�V	JKL	MNHJOGPJ	QNPRSLHJT	\WfL	TXLPWVWP	WHTJORPJWNHT	PNHPLOHWH\	PNHTJORPJWNH	SLGHTU	SLJKNITU	JLPKHWhRLTU	TLhRLHPLTU	NO	XONPLIROLTU	JKL	MNHJOGPJNO	TKGYY	LfGYRGJL	JKL	lNZTWJL	TGVLJi	JKLOLNV	GHI	TKGYY	ZL	TNYLYi	OLTXNHTWZYL	VNO	JKL	lNZTWJL	TGVLJi	NV	TRPK	SLGHTU	SLJKNITU	JLPKHWhRLTU	TLhRLHPLTU	NO	XONPLIROLT]	�V	JKL	MNHJOGPJNO	ILJLOSWHLT	JKGJ	TRPK	SLGHTU	SLJKNITU	JLPKHWhRLTU	TLhRLHPLT	NO	XONPLIROLT	SGi	HNJ	ZL	TGVLU	JKL	MNHJOGPJNO	TKGYY	\WfL	JWSLYi	HNJWPL	JN	JKL	d[HLOU	JKL	MNHTJORPJWNH	�GHG\LOU	GHI	JKL	eOPKWJLPJU	GHI	TKGYY	XONXNTL	GYJLOHGJWfL	SLGHTU	SLJKNITU	JLPKHWhRLTU	TLhRLHPLTU	NO	XONPLIROLT]	cKL	eOPKWJLPJ	TKGYY	LfGYRGJL	JKL	XONXNTLI	GYJLOHGJWfL	TNYLYi	VNO	PNHVNOSGHPL	[WJK	JKL	ILTW\H	WHJLHJ	VNO	JKL	PNSXYLJLI	PNHTJORPJWNH]	cKL	MNHTJORPJWNH	�GHG\LO	TKGYY	OLfWL[	JKL	XONXNTLI	GYJLOHGJWfL	VNO	TLhRLHPWH\U	PNHTJORPJGZWYWJiU	GHI	PNNOIWHGJWNH	WSXGPJT	NH	JKL	NJKLO	MNHJOGPJNOT]	�HYLTT	JKL	eOPKWJLPJ	NO	JKL	MNHTJORPJWNH	�GHG\LO	NZlLPJT	JN	JKL	MNHJOGPJNOgT	XONXNTLI	GYJLOHGJWfLU	JKL	MNHJOGPJNO	TKGYY	XLOVNOS	JKL	~NO�	RTWH\	WJT	GYJLOHGJWfL	SLGHTU	SLJKNITU	JLPKHWhRLTU	TLhRLHPLTU	NO	XONPLIROLT]	̂_̀_̀a	cKL	MNHJOGPJNO	TKGYY	ZL	OLTXNHTWZYL	JN	JKL	d[HLO	VNO	GPJT	GHI	NSWTTWNHT	NV	JKL	MNHJOGPJNOgT	LSXYNiLLTU	�RZPNHJOGPJNOT	GHI	JKLWO	G\LHJT	GHI	LSXYNiLLTU	GHI	NJKLO	XLOTNHT	NO	LHJWJWLT	XLOVNOSWH\	XNOJWNHT	NV	JKL	~NO�	VNOU	NO	NH	ZLKGYV	NVU	JKL	MNHJOGPJNO	NO	GHi	NV	WJT	�RZPNHJOGPJNOT]	̂_̀_̀_	cKL	MNHJOGPJNO	TKGYY	ZL	OLTXNHTWZYL	VNO	WHTXLPJWNH	NV	XNOJWNHT	NV	JKL	kONlLPJ	GYOLGIi	XLOVNOSLI	JN	ILJLOSWHL	JKGJ	TRPK	XNOJWNHT	GOL	WH	XONXLO	PNHIWJWNH	JN	OLPLWfL	TRZTLhRLHJ	~NO�]	̂_̀�	�w�uq	wvx	�wzpqsw�t	̂_̀�̀}	�HYLTT	NJKLO[WTL	XONfWILI	WH	JKL	MNHJOGPJ	QNPRSLHJTU	JKL	MNHJOGPJNO	TKGYY	XONfWIL	GHI	XGi	VNO	YGZNOU	SGJLOWGYTU	LhRWXSLHJU	JNNYTU	PNHTJORPJWNH	LhRWXSLHJ	GHI	SGPKWHLOiU	[GJLOU	KLGJU	RJWYWJWLTU	JOGHTXNOJGJWNHU	GHI	NJKLO	VGPWYWJWLT	GHI	TLOfWPLT	HLPLTTGOi	VNO	XONXLO	L�LPRJWNH	GHI	PNSXYLJWNH	NV	JKL	~NO�U	[KLJKLO	JLSXNOGOi	NO	XLOSGHLHJ	GHI	[KLJKLO	NO	HNJ	WHPNOXNOGJLI	NO	JN	ZL	WHPNOXNOGJLI	WH	JKL	~NO�]	̂_̀�̀a	��PLXJ	WH	JKL	PGTL	NV	SWHNO	PKGH\LT	WH	JKL	~NO�	GXXONfLI	Zi	JKL	eOPKWJLPJ	WH	GPPNOIGHPL	[WJK	�LPJWNH	�]��]�	NO	NOILOLI	Zi	JKL	eOPKWJLPJ	WH	GPPNOIGHPL	[WJK	�LPJWNH	�]�U	JKL	MNHJOGPJNO	SGi	SG�L	TRZTJWJRJWNHT	NHYi	[WJK	JKL	PNHTLHJ	NV	JKL	d[HLOU	GVJLO	LfGYRGJWNH	Zi	JKL	eOPKWJLPJU	WH	PNHTRYJGJWNH	[WJK	JKL	MNHTJORPJWNH	�GHG\LOU	GHI	WH	GPPNOIGHPL	[WJK	G	MKGH\L	dOILO	NO	MNHTJORPJWNH	MKGH\L	QWOLPJWfL]	̂_̀�̀à}	eVJLO	JKL	MNHJOGPJ	KGT	ZLLH	L�LPRJLIU	JKL	d[HLO	GHI	eOPKWJLPJ	[WYY	PNHTWILO	OLhRLTJT	VNO	JKL	TRZTJWJRJWNH	NV	XONIRPJT	WH	XYGPL	NV	JKNTL	TXLPWVWLI	NHYi	RHILO	JKL	PNHIWJWNHT	TLJ	VNOJK	WH	JKL	�LHLOGY	�LhRWOLSLHJT	�QWfWTWNH	��	NV	JKL	�XLPWVWPGJWNHT�]	�i	SG�WH\	OLhRLTJT	VNO	TRZTJWJRJWNHTU	JKL	MNHJOGPJNO���	 OLXOLTLHJT	JKGJ	WJ	KGT	XLOTNHGYYi	WHfLTJW\GJLI	JKL	XONXNTLI	TRZTJWJRJL	XONIRPJ	GHI	ILJLOSWHLI	JKGJ	WJ	WT	LhRGY	NO	TRXLOWNO	WH	GYY	OLTXLPJT	JN	JKGJ	TXLPWVWLI���	 OLXOLTLHJT	JKGJ	WJ	[WYY	XONfWIL	JKL	TGSL	[GOOGHJi	VNO	JKL	TRZTJWJRJWNH	GT	WJ	[NRYI	KGfL	XONfWILI	VNO	JKL	XONIRPJ	TXLPWVWLI���	 PLOJWVWLT	JKGJ	JKL	PNTJ	IGJG	XOLTLHJLI	WT	PNSXYLJL	GHI	WHPYRILT	GYY	OLYGJLI	PNTJT	VNO	JKL	TRZTJWJRJLI	XONIRPJ	GHI	VNO	~NO�	JKGJ	SRTJ	ZL	PKGH\LI	GT	G	OLTRYJ	NV	JKL	TRZTJWJRJWNHU	L�PLXJ	VNO	JKL	eOPKWJLPJgT	OLILTW\H	PNTJTU	GHI	[GWfLT	GYY	PYGWST	VNO	GIIWJWNHGY	PNTJT	OLYGJLI	JN	JKL	TRZTJWJRJWNH	JKGJ	TRZTLhRLHJYi	ZLPNSL	GXXGOLHJ�	GHI]�	 TKGYY	PNNOIWHGJL	JKL	WHTJGYYGJWNH	NV	JKL	GPPLXJLI	TRZTJWJRJLU	SG�WH\	TRPK	PKGH\LT	GT	SGi	ZL	OLhRWOLI	VNO	JKL	~NO�	JN	ZL	PNSXYLJL	WH	GYY	OLTXLPJT]	̂_̀�̀àa	cKL	d[HLO	TKGYY	ZL	LHJWJYLI	JN	OLWSZROTLSLHJ	VONS	JKL	MNHJOGPJNO	VNO	GSNRHJT	XGWI	JN	JKL	eOPKWJLPJ	VNO	
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GHIJHKJLM	NOH	PQLNGRSNQGTU	VGQVQUHW	UXYUNJNXNJQLU	ZQG	SQLIHLJHLSH	RZNHG	NOH	VHGJQW	LQNHW	JL	[JIJUJQL	\]	̂HSNJQL	_̂XYUNJNXNJQL	̀GQSHWXGHU_	RLW	aRbJLM	RMGHHWcXVQL	SORLMHU	JL	NOH	[GRKJLMU	RLW	̂VHSJZJSRNJQLU	GHUXdNJLM	ZGQa	UXSO	UXYUNJNXNJQLUef	ghihg	jOH	PQLNGRSNQG	UORdd	HLZQGSH	UNGJSN	WJUSJVdJLH	RLW	MQQW	QGWHG	RaQLM	NOH	PQLNGRSNQGTU	HaVdQkHHU	RLW	QNOHG	VHGUQLU	SRGGkJLM	QXN	NOH	lQGbe	jOH	PQLNGRSNQG	UORdd	LQN	VHGaJN	HaVdQkaHLN	QZ	XLZJN	VHGUQLU	QG	VHGUQLU	LQN	VGQVHGdk	UbJddHW	JL	NRUbU	RUUJMLHW	NQ	NOHaef	ghm	noppoqrsf	ghmht	jOH	PQLNGRSNQG	KRGGRLNU	NQ	NOH	uKLHGv	PQLUNGXSNJQL	wRLRMHGv	RLW	xGSOJNHSN	NORN	aRNHGJRdU	RLW	HyXJVaHLN	ZXGLJUOHW	XLWHG	NOH	PQLNGRSN	KJdd	YH	QZ	MQQW	yXRdJNk	RLW	LHK	XLdHUU	NOH	PQLNGRSN	[QSXaHLNU	GHyXJGH	QG	VHGaJN	QNOHGKJUHe	jOH	PQLNGRSNQG	ZXGNOHG	KRGGRLNU	NORN	NOH	lQGb	KJdd	SQLZQGa	NQ	NOH	GHyXJGHaHLNU	QZ	NOH	PQLNGRSN	[QSXaHLNU	RLW	KJdd	YH	ZGHH	ZGQa	WHZHSNUv	HzSHVN	ZQG	NOQUH	JLOHGHLN	JL	NOH	yXRdJNk	QZ	NOH	lQGb	NOH	PQLNGRSN	[QSXaHLNU	GHyXJGH	QG	VHGaJNe	lQGbv	aRNHGJRdUv	QG	HyXJVaHLN	LQN	SQLZQGaJLM	NQ	NOHUH	GHyXJGHaHLNU	aRk	YH	SQLUJWHGHW	WHZHSNJIHe	jOH	PQLNGRSNQGTU	KRGGRLNk	HzSdXWHU	GHaHWk	ZQG	WRaRMH	QG	WHZHSN	SRXUHW	Yk	RYXUHv	RdNHGRNJQLU	NQ	NOH	lQGb	LQN	HzHSXNHW	Yk	NOH	PQLNGRSNQGv	JaVGQVHG	QG	JLUXZZJSJHLN	aRJLNHLRLSHv	JaVGQVHG	QVHGRNJQLv	QG	LQGaRd	KHRG	RLW	NHRG	RLW	LQGaRd	XURMHe	{Z	GHyXJGHW	Yk	NOH	PQLUNGXSNJQL	wRLRMHG	QG	xGSOJNHSNv	NOH	PQLNGRSNQG	UORdd	ZXGLJUO	URNJUZRSNQGk	HIJWHLSH	RU	NQ	NOH	bJLW	RLW	yXRdJNk	QZ	aRNHGJRdU	RLW	HyXJVaHLNef	ghmh|	xdd	aRNHGJRdv	HyXJVaHLNv	QG	QNOHG	UVHSJRd	KRGGRLNJHU	GHyXJGHW	Yk	NOH	PQLNGRSN	[QSXaHLNU	UORdd	YH	JUUXHW	JL	NOH	LRaH	QZ	NOH	uKLHGv	QG	UORdd	YH	NGRLUZHGRYdH	NQ	NOH	uKLHGv	RLW	UORdd	SQaaHLSH	JL	RSSQGWRLSH	KJNO	̂HSNJQL	}e~e�ef	gh�	�o���jOH	PQLNGRSNQG	UORdd	VRk	URdHUv	SQLUXaHGv	XUH	RLW	UJaJdRG	NRzHU	ZQG	NOH	lQGb	QG	VQGNJQLU	NOHGHQZ	VGQIJWHW	Yk	NOH	PQLNGRSNQG	NORN	RGH	dHMRddk	HLRSNHW	KOHL	YJWU	RGH	GHSHJIHW	QG	LHMQNJRNJQLU	SQLSdXWHWv	KOHNOHG	QG	LQN	kHN	HZZHSNJIH	QG	aHGHdk	USOHWXdHW	NQ	MQ	JLNQ	HZZHSNef	gh�ht	jOH	uKLHG	JU	HzHaVN	ZGQa	VRkaHLN	QZ	�HWHGRdv	̂NRNHv	dQSRd	NRzHUv	RLW	ZGQa	VRkaHLN	QZ	URdHU	RLW	SQaVHLURNJLM	XUH	NRzHU	QZ	NOH	̂NRNH	QZ	�HK	�QGb	RLW	QZ	SJNJHU	RLW	SQXLNJHU	QL	Rdd	aRNHGJRdU	RLW	UXVVdJHU	UQdW	NQ	NOH	uKLHG	VXGUXRLN	NQ	NOH	VGQIJUJQLU	QZ	NOJU	PQLNGRSNe	jOHUH	NRzHU	RGH	LQN	NQ	YH	JLSdXWHW	JL	YJWUe	jOJU	HzHaVNJQL	WQHU	LQNv	OQKHIHGv	RVVdk	NQ	NQQdUv	aRSOJLHGkv	HyXJVaHLNv	QG	QNOHG	VGQVHGNk	dHRUHW	Ykv	QG	NQ	NOH	PQLNGRSNQG	QG	R	UXYSQLNGRSNQG�	RLW	NOH	PQLNGRSNQG	RLW	JNU	UXYSQLNGRSNQG	UORdd	YH	GHUVQLUJYdH	ZQGv	RLW	VRkv	RLk	RLW	Rdd	RVVdJSRYdH	NRzHUv	JLSdXWJLM	URdHU	RLW	SQaVHLURNJLM	XUH	NRzHUv	QL	UXSO	dHRUHW	NQQdUv	aRSOJLHGkv	HyXJVaHLN	QG	QNOHG	VGQVHGNkef	gh�	��p��r��	�����	��r�����	oq�	������oq��	��r�	�o��f	gh�ht	�LdHUU	QNOHGKJUH	VGQIJWHW	JL	NOH	PQLNGRSN	[QSXaHLNUv	NOH	uKLHGv	RUUJUNHW	Yk	NOH	PQLUNGXSNJQL	wRLRMHGv	UORdd	UHSXGH	RLW	VRk	ZQG	NOH	YXJdWJLM	VHGaJN	ZGQa	NOH	�HK	�QGb	̂NRNH	�WXSRNJQL	[HVRGNaHLNe	jOH	PQLNGRSNQG	UORdd	UHSXGH	RLW	VRk	ZQG	Rdd	QNOHG	VHGaJNUv	ZHHUv	dJSHLUHUv	RLW	JLUVHSNJQLU	Yk	MQIHGLaHLN	RMHLSJHU	LHSHUURGk	ZQG	VGQVHG	HzHSXNJQL	RLW	SQaVdHNJQL	QZ	NOH	lQGb	NORN	RGH	SXUNQaRGJdk	UHSXGHW	RZNHG	HzHSXNJQL	QZ	NOH	PQLNGRSN	RLW	dHMRddk	GHyXJGHW	RN	NOH	NJaH	YJWU	RGH	GHSHJIHW	QG	LHMQNJRNJQLU	SQLSdXWHWef	gh�htht	jOH	uKLHG	UORdd	UHSXGH	NOH	YXJdWJLM	VHGaJN	ZGQa	NOH	�HK	�QGb	̂NRNH	�WXSRNJQL	[HVRGNaHLNef	gh�h|	jOH	PQLNGRSNQG	UORdd	SQaVdk	KJNO	RLW	MJIH	LQNJSHU	GHyXJGHW	Yk	RVVdJSRYdH	dRKUv	UNRNXNHUv	QGWJLRLSHUv	SQWHUv	GXdHU	RLW	GHMXdRNJQLUv	RLW	dRKZXd	QGWHGU	QZ	VXYdJS	RXNOQGJNJHU	RVVdJSRYdH	NQ	VHGZQGaRLSH	QZ	NOH	lQGbef	gh�h|ht	{L	RSSQGWRLSH	�HK	�QGb	̂NRNH	�RYQG	�RK	xGNJSdH	~v	̂HSNJQL	��\v	UXYWe	�cR�R�v	NOH	PQLNGRSNQG	UORdd	UXYaJN	NQ	NOH	uKLHG	KJNOJL	�\	WRkU	RZNHG	JUUXRLSH	QZ	PQLNGRSNQGTU	ZJGUN	VRkGQddv	RLW	HIHGk	�\	WRkU	NOHGHRZNHGv	R	NGRLUSGJVN	QZ	NOH	QGJMJLRd	VRkGQdd	GHSQGWv	UXYUSGJYHW	RLW	RZZJGaHW	RU	NGXH	XLWHG	NOH	VHLRdNJHU	QZ	VHG XGkef	gh�h|h|	jOH	PQLNGRSNQG	UORdd	SQaVdk	KJNO	Rdd	RVVdJSRYdH	�HK	�QGb	̂NRNH	[HVRGNaHLN	QZ	�RYQG	GHyXJGHaHLNUv	JLSdXWJLM	NOH	VGQIJUJQL	NORN	HIHGk	KQGbHG	HaVdQkHW	JL	VHGZQGaRLSH	QZ	R	VXYdJS	KQGb	SQLNGRSN	UORdd	YH	SHGNJZJHW	RU	ORIJLM	SQaVdHNHW	RL	û ¡x	]\cOQXG	URZHNk	NGRJLJLM	SQXGUHe	jOH	PQLNGRSNQG	RLW	UXYSQLNGRSNQG	UORdd	YH	UQdHdk	GHUVQLUJYdH	ZQG	SQaVdJRLSH	KJNO	NOJU	GHyXJGHaHLN	KJNO	GHUVHSN	NQ	NOHJG	HaVdQkHHUe	jOH	PQLNGRSNQGTU	QG	UXYSQLNGRSNQGTU	ZRJdXGH	NQ	SQaVdk	KJNO	NOJU	GHyXJGHaHLN	UORdd	LQN	NGRLUZHG	QG	JL	RLk	KRk	JaVQUH	NOH	GHUVQLUJYJdJNk	ZQG	KQGbHG	URZHNk	XVQL	NOH	uKLHG	QG	NOH	xGSOJNHSNe
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H	IJKJI	LM	NOP	QRSNTUVNRT	RT	USW	RM	XNY	Z[\VRSNTUVNRTY	]PTMRT̂Y	_RT̀	̀SRaXSb	XN	NR	\P	VRSNTUTW	NR	U]]cXVU\cP	cUaYd	YNUN[NPYd	RTeXSUSVPYd	VRePYd	T[cPY	USe	TPb[cUNXRSYd	RT	cUaM[c	RTePTY	RM	][\cXV	U[NORTXNXPYd	NOP	QRSNTUVNRT	YOUcc	UYY[̂ P	U]]TR]TXUNP	TPY]RSYX\XcXNW	MRT	Y[VO	_RT̀	USe	YOUcc	\PUT	NOP	VRYNY	UNNTX\[NU\cP	NR	VRTTPVNXRSfH	IJKJg	hijklmnlo	ip	qjrjisj	hijotutijvJ	LM	NOP	QRSNTUVNRT	PSVR[SNPTY	VRSeXNXRSY	UN	NOP	YXNP	NOUN	UTP	wxy	Y[\Y[TMUVP	RT	RNOPTaXYP	VRSVPUcPe	]OWYXVUc	VRSeXNXRSY	NOUN	eXMMPT	̂UNPTXUccW	MTR̂ 	NORYP	XSeXVUNPe	XS	NOP	QRSNTUVN	zRV[̂ PSNY	RT	w{y	[S̀SRaS	]OWYXVUc	VRSeXNXRSY	RM	US	[S[Y[Uc	SUN[TP	NOUN	eXMMPT	̂UNPTXUccW	MTR̂ 	NORYP	RTeXSUTXcW	MR[Se	NR	P|XYN	USe	bPSPTUccW	TPVRbSX}Pe	UY	XSOPTPSN	XS	VRSYNT[VNXRS	UVNX~XNXPY	RM	NOP	VOUTUVNPT	]TR~XePe	MRT	XS	NOP	QRSNTUVN	zRV[̂ PSNYd	NOP	QRSNTUVNRT	YOUcc	]TR̂ ]NcW	]TR~XeP	SRNXVP	NR	NOP	�aSPTd	QRSYNT[VNXRS	�USUbPTd	USe	NOP	�TVOXNPVN	\PMRTP	VRSeXNXRSY	UTP	eXYN[T\Pe	USe	XS	SR	P~PSN	cUNPT	NOUS	x�	eUWY	UMNPT	MXTYN	R\YPT~USVP	RM	NOP	VRSeXNXRSYf	�OP	�TVOXNPVN	USe	QRSYNT[VNXRS	�USUbPT	aXcc	]TR̂ ]NcW	XS~PYNXbUNP	Y[VO	VRSeXNXRSY	USed	XM	NOP	�TVOXNPVNd	XS	VRSY[cNUNXRS	aXNO	NOP	QRSYNT[VNXRS	�USUbPTd	ePNPT̂XSPY	NOUN	NOPW	eXMMPT	̂UNPTXUccW	USe	VU[YP	US	XSVTPUYP	RT	ePVTPUYP	XS	NOP	QRSNTUVNRT�Y	VRYN	RMd	RT	NX̂P	TP�[XTPe	MRTd	]PTMRT̂USVP	RM	USW	]UTN	RM	NOP	_RT̀d	aXcc	TPVR̂ P̂Se	NOUN	US	P�[XNU\cP	Ue�[YN̂PSN	\P	̂UeP	XS	NOP	QRSNTUVN	Z[̂ 	RT	QRSNTUVN	�X̂Pd	RT	\RNOf	LM	NOP	�TVOXNPVNd	XS	VRSY[cNUNXRS	aXNO	NOP	QRSYNT[VNXRS	�USUbPTd	ePNPT̂XSPY	NOUN	NOP	VRSeXNXRSY	UN	NOP	YXNP	UTP	SRN	̂UNPTXUccW	eXMMPTPSN	MTR̂ 	NORYP	XSeXVUNPe	XS	NOP	QRSNTUVN	zRV[̂ PSNY	USe	NOUN	SR	VOUSbP	XS	NOP	NPT̂Y	RM	NOP	QRSNTUVN	XY	�[YNXMXPed	NOP	�TVOXNPVN	YOUcc	]TR̂ ]NcW	SRNXMW	NOP	�aSPTd	QRSYNT[VNXRS	�USUbPTd	USe	QRSNTUVNRTd	YNUNXSb	NOP	TPUYRSYf	LM	NOP	�aSPT	RT	QRSNTUVNRT	eXY][NPY	NOP	�TVOXNPVN�Y	ePNPT̂XSUNXRS	RT	TPVR̂ P̂SeUNXRSd	PXNOPT	]UTNW	̂UW	Y[\̂ XN	U	QcUX̂	UY	]TR~XePe	XS	�TNXVcP	x�fH	IJKJ�	LMd	XS	NOP	VR[TYP	RM	NOP	_RT̀d	NOP	QRSNTUVNRT	PSVR[SNPTY	O[̂ US	TP̂UXSY	RT	TPVRbSX}PY	NOP	P|XYNPSVP	RM	\[TXUc	ÛT̀PTYd	UTVOUPRcRbXVUc	YXNPY	RT	aPNcUSeY	SRN	XSeXVUNPe	XS	NOP	QRSNTUVN	zRV[̂ PSNYd	NOP	QRSNTUVNRT	YOUcc	X̂ P̂eXUNPcW	Y[Y]PSe	USW	R]PTUNXRSY	NOUN	aR[ce	UMMPVN	NOP̂	USe	YOUcc	SRNXMW	NOP	�aSPTd	QRSYNT[VNXRS	�USUbPTd	USe	�TVOXNPVNf	�]RS	TPVPX]N	RM	Y[VO	SRNXVPd	NOP	�aSPT	YOUcc	]TR̂ ]NcW	NÙP	USW	UVNXRS	SPVPYYUTW	NR	R\NUXS	bR~PTŜ PSNUc	U[NORTX}UNXRS	TP�[XTPe	NR	TPY[̂ P	NOP	R]PTUNXRSYf	�OP	QRSNTUVNRT	YOUcc	VRSNXS[P	NR	Y[Y]PSe	Y[VO	R]PTUNXRSY	[SNXc	RNOPTaXYP	XSYNT[VNPe	\W	NOP	�aSPT	\[N	YOUcc	VRSNXS[P	aXNO	Ucc	RNOPT	R]PTUNXRSY	NOUN	eR	SRN	UMMPVN	NORYP	TP̂UXSY	RT	MPUN[TPYf	�P�[PYNY	MRT	Ue�[YN̂PSNY	XS	NOP	QRSNTUVN	Z[̂ 	USe	QRSNTUVN	�X̂P	UTXYXSb	MTR̂ 	NOP	P|XYNPSVP	RM	Y[VO	TP̂UXSY	RT	MPUN[TPY	̂UW	\P	ÛeP	UY	]TR~XePe	XS	�TNXVcP	x�fH	IJ�	�nnismjklvH	IJ�J�	�OP	QRSNTUVNRT	YOUcc	XSVc[eP	XS	NOP	QRSNTUVN	Z[̂ 	Ucc	UccRaUSVPY	YNUNPe	XS	NOP	QRSNTUVN	zRV[̂ PSNYf	LNP̂Y	VR~PTPe	\W	UccRaUSVPY	YOUcc	\P	Y[]]cXPe	MRT	Y[VO	ÛR[SNY	USe	\W	Y[VO	]PTYRSY	RT	PSNXNXPY	UY	NOP	�aSPT	̂UW	eXTPVNd	\[N	NOP	QRSNTUVNRT	YOUcc	SRN	\P	TP�[XTPe	NR	P̂]cRW	]PTYRSY	RT	PSNXNXPY	NR	aOR̂ 	NOP	QRSNTUVNRT	OUY	TPUYRSU\cP	R\�PVNXRSfH	IJ�J�	�ScPYY	RNOPTaXYP	]TR~XePe	XS	NOP	QRSNTUVN	zRV[̂ PSNY�J� �ccRaUSVPY	YOUcc	VR~PT	NOP	VRYN	NR	NOP	QRSNTUVNRT	RM	̂UNPTXUcY	USe	P�[X]̂ PSN	ePcX~PTPe	UN	NOP	YXNP	USe	Ucc	TP�[XTPe	NU|PYd	cPYY	U]]cXVU\cP	NTUeP	eXYVR[SNY�J� �[̂ ]	Z[̂ 	�ccRaUSVPYd	�SXN	QRYN	�ccRaUSVPY	USe	�[USNXNW	�ccRaUSVPY�		QRSNTUVNRT�Y	VRYNY	MRT	[ScRUeXSb	USe	OUSecXSb	UN	NOP	YXNPd	cU\RTd	XSYNUccUNXRS	VRYNYd	R~PTOPUed	]TRMXNd	USe	RNOPT	P|]PSYPY	VRSNP̂]cUNPe	MRT	YNUNPe	UccRaUSVP	ÛR[SNY	YOUcc	\P	XSVc[ePe	XS	NOP	QRSNTUVN	Z[̂ 	\[N	SRN	XS	NOP	UccRaUSVPY�	JI QRSNXSbPSVW	�ccRaUSVPY�	QRSNTUVNRT�Y	VRYNYd	XSVc[eXSb	Ucc	Y[VO	Y[\VRSNTUVNRT	VRYNYd	MRT	TPVPX~XSb	USe	OUSecXSb	UN	�TR�PVN	YXNPd	cU\RTd	XSYNUccUNXRSd	USe	YX̂XcUT	VRYNY	TPcUNPe	NR	]TRe[VNY	USe	̂UNPTXUcY	[SePT	UccRaUSVP	YOUcc	\P	XSVc[ePe	UY	]UTN	RM	NOP	UccRaUSVPf	QRSNTUVNRTd	USe	Y[\VRSNTUVNRTd	�~PTOPUe	USe	]TRMXN	TPcUNPe	NR	NOP	UccRaUSVP	YOUcc	\P	XSVc[ePe	UY	]UTN	RM	NOP	QRSNTUVN	Z[̂ 	USe	SRN	]UTN	RM	NOP	UccRaUSVP�	USeJg _OPSP~PT	VRYNY	UTP	̂RTP	NOUS	RT	cPYY	NOUS	UccRaUSVPYd	NOP	QRSNTUVN	Z[̂ 	YOUcc	\P	Ue�[YNPe	UVVRTeXSbcW	\W	QOUSbP	�TePTf	�OP	ÛR[SN	RM	NOP	QOUSbP	�TePT	YOUcc	TPMcPVN	wxy	NOP	eXMMPTPSVP	\PNaPPS	UVN[Uc	VRYNY	USe	NOP	UccRaUSVPY	[SePT	ZPVNXRS	�f�f{fx	USe	w{y	VOUSbPY	XS	QRSNTUVNRT�Y	VRYNY	[SePT	ZPVNXRS	�f�f{f{f�� �OP	�TVOXNPVN	YOUcc	VTPUNP	USe	]TRVPYY	�ccRaUSVP	�VVPYY	�[NORTX}UNXRSY	MRT	NOP	QRSYNT[VNXRS	�USUbPT	USe	�aSPT�Y	U]]TR~Uc	USe	P|PV[NXRS	XS	UVVRTeUSVP	aXNO	NOP	QRSNTUVN	zRV[̂ PSNYfH	IJ�JI	�UNPTXUcY	USe	P�[X]̂ PSN	[SePT	US	UccRaUSVP	YOUcc	\P	YPcPVNPe	\W	NOP	�aSPT	aXNO	TPUYRSU\cP	]TR̂ ]NSPYYfH	IJ�Jg	�PMPT	NR	zX~XYXRS	�x	ZPVNXRS	��ccRaUSVPY�	MRT	UeeXNXRSUc	XSMRT̂UNXRSf
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G	HIJ	KLMNOPQRNQSNQRG	HIJIT	UVW	XYZ[\]̂[Y\	_V]̀̀	Wab̀Yc	]	̂YabW[WZ[	_dbW\eZ[WZfWZ[	]Zf	ZŴW__]\c	]__e_[]Z[_	gVY	_V]̀̀	hW	eZ	][[WZf]ẐW	][	[VW	i\YjŴ[	_e[W	fd\eZk	bW\lY\a]ẐW	Yl	[VW	mY\no	UVW	_dbW\eZ[WZfWZ[	_V]̀̀	\Wb\W_WZ[	[VW	XYZ[\]̂[Y\p	]Zf	ŶaadZê][eYZ_	keqWZ	[Y	[VW	_dbW\eZ[WZfWZ[	_V]̀̀	hW	]_	heZfeZk	]_	el	keqWZ	[Y	[VW	XYZ[\]̂[Y\oG	HIJIr	UVW	XYZ[\]̂[Y\p	]_	_YYZ	]_	b\]̂[ê]h̀W	]l[W\	]g]\f	Yl	[VW	XYZ[\]̂[p	_V]̀̀	ZY[elc	[VW	sgZW\	]Zf	t\̂Ve[Ŵ[	eZ	g\e[eZkp	[V\YdkV	[VW	XYZ_[\d̂[eYZ	u]Z]kW\p	Yl	[VW	Z]aW	]Zf	vd]̀elê][eYZ_	Yl	]	b\YbY_Wf	_dbW\eZ[WZfWZ[o	me[VeZ	wx	f]c_	Yl	\ŴWeb[	Yl	[VW	eZlY\a][eYZp	[VW	XYZ_[\d̂[eYZ	u]Z]kW\	a]c	ZY[elc	[VW	XYZ[\]̂[Y\p	_[][eZk	gVW[VW\	[VW	sgZW\p	[VW	XYZ_[\d̂[eYZ	u]Z]kW\p	Y\	[VW	t\̂Ve[Ŵ[	ywz	V]_	\W]_YZ]h̀W	YhjŴ[eYZ	[Y	[VW	b\YbY_Wf	_dbW\eZ[WZfWZ[	Y\	y{z	\Wvde\W	]ffe[eYZ]̀	[eaW	lY\	\WqeWgo	|]èd\W	Yl	[VW	XYZ_[\d̂[eYZ	u]Z]kW\	[Y	b\YqefW	ZY[êW	ge[VeZ	[VW	wx}f]c	bW\eYf	_V]̀̀	ŶZ_[e[d[W	ZY[êW	Yl	ZY	\W]_YZ]h̀W	YhjŴ[eYZoG	HIJIH	UVW	XYZ[\]̂[Y\	_V]̀̀	ZY[	Wab̀Yc	]	b\YbY_Wf	_dbW\eZ[WZfWZ[	[Y	gVYa	[VW	sgZW\p	XYZ_[\d̂[eYZ	u]Z]kW\p	Y\	t\̂Ve[Ŵ[	V]_	a]fW	\W]_YZ]h̀W	]Zf	[eaẀc	YhjŴ[eYZo	UVW	XYZ[\]̂[Y\	_V]̀̀	ZY[	̂V]ZkW	[VW	_dbW\eZ[WZfWZ[	ge[VYd[	[VW	sgZW\~_	̂YZ_WZ[p	gVêV	_V]̀̀	ZY[	dZ\W]_YZ]h̀c	hW	ge[VVẀf	Y\	fẀ]cWfoG	HIT�	��QRO��R�O��	��Q�ROL�RP�Q	�QS	KL��PRR��	K��NSL�N�G	HIT�IT	UVW	XYZ[\]̂[Y\p	ge[VeZ	w�	hd_eZW__	f]c_	]l[W\	hWeZk	]g]\fWf	[VW	XYZ[\]̂[p	_V]̀̀	b\Wb]\W	]Zf	_dhae[	lY\	[VW	sgZW\~_	]Zf	t\̂Ve[Ŵ[~_	eZlY\a][eYZp	]Zf	[VW	XYZ_[\d̂[eYZ	u]Z]kW\~_	d_W	eZ	fWqẀYbeZk	[VW	i\YjŴ[	_̂VWfd̀Wp	]	XYZ[\]̂[Y\~_	̂YZ_[\d̂[eYZ	_̂VWfd̀W	lY\	[VW	mY\no	UVW	_̂VWfd̀W	_V]̀̀	̂YZ[]eZ	fW[]è	]bb\Yb\e][W	lY\	[VW	i\YjŴ[p	eẐ d̀feZk	ywz	[VW	f][W	Yl	̂YaaWẐWaWZ[	Yl	[VW	mY\np	eZ[W\ea	_̂VWfd̀W	aèW_[YZW	f][W_p	]Zf	[VW	f][W	Yl	�dh_[]Z[e]̀	XYab̀W[eYZ�	y{z	]Z	]bbY\[eYZaWZ[	Yl	[VW	mY\n	hc	̂YZ_[\d̂[eYZ	]̂[eqe[c�	]Zf	y�z	[VW	[eaW	\Wvde\Wf	lY\	̂Yab̀W[eYZ	Yl	W]̂V	bY\[eYZ	Yl	[VW	mY\no	UVW	_̂VWfd̀W	_V]̀̀	b\YqefW	lY\	[VW	Y\fW\̀c	b\Yk\W__eYZ	Yl	[VW	mY\n	[Y	̂Yab̀W[eYZ	]Zf	_V]̀̀	ZY[	W�̂WWf	[eaW	̀eae[_	̂d\\WZ[	dZfW\	[VW	XYZ[\]̂[	�ŶdaWZ[_o	UVW	_̂VWfd̀W	_V]̀̀	hW	\Wqe_Wf	][	]bb\Yb\e][W	eZ[W\q]̀_	]_	\Wvde\Wf	hc	[VW	̂YZfe[eYZ_	Yl	[VW	mY\n	]Zf	i\YjŴ[p	_V]̀̀	hW	\Ẁ][Wf	[Y	[VW	WZ[e\W	i\YjŴ[	[Y	[VW	W�[WZ[	\Wvde\Wf	hc	[VW	XYZ[\]̂[	�ŶdaWZ[_p	]Zf	_V]̀̀	b\YqefW	lY\	W�bWfe[eYd_	]Zf	b\]̂[ê]h̀W	W�Ŵd[eYZ	Yl	[VW	mY\no	UVW	XYZ[\]̂[Y\	_V]̀̀	ŶYbW\][W	ge[V	[VW	XYZ_[\d̂[eYZ	u]Z]kW\	eZ	_̂VWfd̀eZk	]Zf	bW\lY\aeZk	[VW	XYZ[\]̂[Y\~_	mY\n	[Y	]qYef	̂YZl̀ê[	ge[Vp	]Zf	]_	[Y	̂]d_W	ZY	fẀ]c	eZp	[VW	gY\n	Y\	]̂[eqe[eW_	Yl	Y[VW\	XYZ[\]̂[Y\_p	Y\	[VW	̂YZ_[\d̂[eYZ	Y\	YbW\][eYZ_	Yl	[VW	sgZW\~_	YgZ	lY\̂W_	Y\	�Wb]\][W	XYZ[\]̂[Y\_oG	HIT�Ir	UVW	XYZ[\]̂[Y\	_V]̀̀	b]\[êeb][W	ge[V	Y[VW\	XYZ[\]̂[Y\_p	[VW	XYZ_[\d̂[eYZ	u]Z]kW\p	]Zf	[VW	sgZW\	eZ	\WqeWgeZk	]Zf	̂YY\feZ][eZk	]̀̀	_̂VWfd̀W_	lY\	eẐY\bY\][eYZ	eZ[Y	[VW	i\YjŴ[	_̂VWfd̀W	[V][	e_	b\Wb]\Wf	hc	[VW	XYZ_[\d̂[eYZ	u]Z]kW\o	UVW	XYZ[\]̂[Y\	_V]̀̀	a]nW	\Wqe_eYZ_	[Y	[VW	̂YZ_[\d̂[eYZ	_̂VWfd̀W	]Zf	_dhae[[]̀	_̂VWfd̀W	]_	fWWaWf	ZŴW__]\c	hc	[VW	XYZ_[\d̂[eYZ	u]Z]kW\	[Y	̂YZlY\a	[Y	[VW	i\YjŴ[	_̂VWfd̀WoG	HIT�IH	UVW	XYZ[\]̂[Y\	_V]̀̀	bW\lY\a	[VW	mY\n	eZ	kWZW\]̀	]̂ Ŷ\f]ẐW	ge[V	[VW	aY_[	\ŴWZ[	_̂VWfd̀W_	_dhae[[Wf	[Y	[VW	sgZW\p	XYZ_[\d̂[eYZ	u]Z]kW\p	]Zf	t\̂Ve[Ŵ[p	]Zf	eẐY\bY\][Wf	eZ[Y	[VW	]bb\YqWf	i\YjŴ[	_̂VWfd̀Wo����������	��������G	HITT	���L�NQR�	�QS	K��M�N�	�R	R�N	KPRNUVW	XYZ[\]̂[Y\	_V]̀̀	a]nW	]q]è]h̀Wp	][	[VW	i\YjŴ[	_e[Wp	[VW	XYZ[\]̂[	�ŶdaWZ[_p	eẐ d̀feZk	XV]ZkW	s\fW\_p	XYZ_[\d̂[eYZ	XV]ZkW	�e\Ŵ[eqW_p	]Zf	Y[VW\	uYfelê][eYZ_p	eZ	kYYf	Y\fW\	]Zf	a]\nWf	̂d\\WZ[̀c	[Y	eZfê][W	leẀf	V̂]ZkW_	]Zf	_ẀŴ[eYZ_	a]fW	fd\eZk	̂YZ_[\d̂[eYZp	]Zf	[VW	]bb\YqWf	�VYb	�\]geZk_p	i\Yfd̂[	�][]p	�]ab̀W_p	]Zf	_eaè]\	\Wvde\Wf	_dhae[[]̀_o	UVW_W	_V]̀̀	hW	eZ	ẀŴ[\YZê	lY\a	Y\	b]bW\	̂Ybcp	]q]è]h̀W	[Y	[VW	XYZ_[\d̂[eYZ	u]Z]kW\p	t\̂Ve[Ŵ[p	]Zf	sgZW\p	]Zf	fẀeqW\Wf	[Y	[VW	XYZ_[\d̂[eYZ	u]Z]kW\	lY\	_dhae[[]̀	[Y	[VW	sgZW\	dbYZ	̂Yab̀W[eYZ	Yl	[VW	mY\n	]_	]	\ŴY\f	Yl	[VW	mY\n	]_	̂YZ_[\d̂[WfoG	HITr	K��M	�O��PQ���	 O�SL�R	��R��	�QS	K��M�N�G	HITrIT	�VYb	�\]geZk_	]\W	f\]geZk_p	fe]k\]a_p	_̂VWfd̀W_p	]Zf	Y[VW\	f][]	_bŴe]̀̀c	b\Wb]\Wf	lY\	[VW	mY\n	hc	[VW	XYZ[\]̂[Y\	Y\	]	�dĥYZ[\]̂[Y\p	�dh}_dĥYZ[\]̂[Y\p	a]Zdl]̂[d\W\p	_dbb̀eW\p	Y\	fe_[\ehd[Y\	[Y	è̀d_[\][W	_YaW	bY\[eYZ	Yl	[VW	mY\noG	HITrIr	i\Yfd̂[	�][]	]\W	è̀d_[\][eYZ_p	_[]Zf]\f	_̂VWfd̀W_p	bW\lY\a]ẐW	̂V]\[_p	eZ_[\d̂[eYZ_p	h\ŶVd\W_p	fe]k\]a_p	]Zf	Y[VW\	eZlY\a][eYZ	ld\Ze_VWf	hc	[VW	XYZ[\]̂[Y\	[Y	è̀d_[\][W	a][W\e]̀_	Y\	WvdebaWZ[	lY\	_YaW	bY\[eYZ	Yl	[VW	mY\noG	HITrIH	�]ab̀W_	]\W	bVc_ê]̀	W�]ab̀W_	[V][	è̀d_[\][W	a][W\e]̀_p	WvdebaWZ[p	Y\	gY\na]Z_Vebp	]Zf	W_[]h̀e_V	_[]Zf]\f_	hc	gVêV	[VW	mY\n	gè̀	hW	jdfkWfo
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H	IJKLJM	NOPQ	RSTUVWXYZ	[SP\]̂_	RT_TZ	NT̀QabYZ	TW\	YV̀VaTS	Y]c̀ V__TaY	TSb	WP_	dPW_ST̂_	RP̂]̀ bW_Ye	fObVS	Q]SQPYb	VY	_P	\b̀PWY_ST_b	OPU	_Ob	dPW_ST̂_PS	QSPQPYbY	_P	̂PWgPS̀	_P	_Ob	VWgPS̀T_VPW	XVhbW	TW\	_Ob	\bYVXW	̂PŴbQ_	biQSbYYb\	VW	_Ob	dPW_ST̂_	RP̂]̀ bW_Y	gPS	_OPYb	QPS_VPWY	Pg	_Ob	jPSk	gPS	UOV̂O	_Ob	dPW_ST̂_	RP̂]̀ bW_Y	Sbl]VSb	Y]c̀ V__TaYe	mbhVbU	cn	_Ob	oŜOV_b̂_	TW\	dPWY_S]̂_VPW	pTWTXbS	VY	Y]cqb̂_	_P	_Ob	aV̀V_T_VPWY	Pg	Nb̂_VPWY	resetu	_OSP]XO	resetse	vWgPS̀T_VPWTa	Y]c̀ V__TaY	]QPW	UOV̂O	_Ob	dPWY_S]̂_VPW	pTWTXbS	TW\	oŜOV_b̂_	TSb	WP_	biQb̂_b\	_P	_Tkb	SbYQPWYVhb	T̂_VPW	̀Tn	cb	YP	V\bW_VgVb\	VW	_Ob	dPW_ST̂_	RP̂]̀ bW_Ye	N]c̀ V__TaY	_OT_	TSb	WP_	Sbl]VSb\	cn	_Ob	dPW_ST̂_	RP̂]̀ bW_Y	T̀n	cb	Sb_]SWb\	cn	_Ob	dPWY_S]̂_VPW	pTWTXbS	PS	oŜOV_b̂_	UV_OP]_	T̂_VPWeH	IJKLJw	fOb	dPW_ST̂_PS	YOTaa	SbhVbU	gPS	̂P̀ QaVTŴb	UV_O	_Ob	dPW_ST̂_	RP̂]̀ bW_YZ	TQQSPhbZ	TW\	Y]c̀ V_	_P	_Ob	dPWY_S]̂_VPW	pTWTXbSZ	NOPQ	RSTUVWXYZ	[SP\]̂_	RT_TZ	NT̀QabYZ	TW\	YV̀VaTS	Y]c̀ V__TaY	Sbl]VSb\	cn	_Ob	dPW_ST̂_	RP̂]̀ bW_YZ	UV_O	SbTYPWTcab	QSP̀ Q_WbYY	TW\	VW	Y]̂O	Ybl]bŴb	TY	_P	̂T]Yb	WP	\baTn	VW	_Ob	jPSk	PS	VW	_Ob	T̂_VhV_VbY	Pg	P_ObS	dPW_ST̂_PSYZ	NbQTST_b	dPW_ST̂_PSYZ	PS	_Ob	xUWbSyY	PUW	gPŜbYe	fOb	dPW_ST̂_PS	YOTaa	̂PPQbST_b	UV_O	_Ob	dPWY_S]̂_VPW	pTWTXbS	VW	_Ob	̂PPS\VWT_VPW	Pg	_Ob	dPW_ST̂_PSyY	NOPQ	RSTUVWXYZ	[SP\]̂_	RT_TZ	NT̀QabYZ	TW\	YV̀VaTS	Y]c̀ V__TaY	UV_O	SbaT_b\	\P̂]̀ bW_Y	Y]c̀ V__b\	cn	P_ObS	dPW_ST̂_PSYeH	IJKLJz	{n	Y]c̀ V__VWX	NOPQ	RSTUVWXYZ	[SP\]̂_	RT_TZ	NT̀QabYZ	TW\	YV̀VaTS	Y]c̀ V__TaYZ	_Ob	dPW_ST̂_PS	SbQSbYbW_Y	_P	_Ob	xUWbSZ	dPWY_S]̂_VPW	pTWTXbSZ	TW\	oŜOV_b̂_Z	_OT_	_Ob	dPW_ST̂_PS	OTY	|t}	SbhVbUb\	TW\	TQQSPhb\	_Ob̀Z	|s}	\b_bS̀VWb\	TW\	hbSVgVb\	̀T_bSVTaYZ	gVba\	̀bTY]Sb̀bW_Y	TW\	gVba\	̂PWY_S]̂_VPW	̂SV_bSVT	SbaT_b\	_ObSb_PZ	PS	UVaa	\P	YPZ	TW\	|~}	̂Ob̂kb\	TW\	̂PPS\VWT_b\	_Ob	VWgPS̀T_VPW	̂PW_TVWb\	UV_OVW	Y]̂O	Y]c̀ V__TaY	UV_O	_Ob	Sbl]VSb̀bW_Y	Pg	_Ob	jPSk	TW\	Pg	_Ob	dPW_ST̂_	RP̂]̀ bW_YeH	IJKLJ�	fOb	dPW_ST̂_PS	YOTaa	QbSgPS̀	WP	QPS_VPW	Pg	_Ob	jPSk	gPS	UOV̂O	_Ob	dPW_ST̂_	RP̂]̀ bW_Y	Sbl]VSb	Y]c̀ V__Ta	TW\	SbhVbU	Pg	NOPQ	RSTUVWXYZ	[SP\]̂_	RT_TZ	NT̀QabYZ	PS	YV̀VaTS	Y]c̀ V__TaYZ	]W_Va	_Ob	SbYQb̂_Vhb	Y]c̀ V__Ta	OTY	cbbW	SbhVbUb\	TW\	TQQSPhb\	cn	_Ob	oŜOV_b̂_eH	IJKLJ�	fOb	jPSk	YOTaa	cb	VW	T̂ P̂S\TŴb	UV_O	TQQSPhb\	Y]c̀V__TaY	bîbQ_	_OT_	_Ob	dPW_ST̂_PS	YOTaa	WP_	cb	SbaVbhb\	Pg	SbYQPWYVcVaV_n	gPS	\bhVT_VPWY	gSP̀	_Ob	Sbl]VSb̀bW_Y	Pg	_Ob	dPW_ST̂_	RP̂]̀ bW_Y	cn	_Ob	oŜOV_b̂_yY	TQQSPhTa	Pg	NOPQ	RSTUVWXYZ	[SP\]̂_	RT_TZ	NT̀QabYZ	PS	YV̀VaTS	Y]c̀V__TaYZ	]WabYY	_Ob	dPW_ST̂_PS	OTY	YQb̂VgV̂Taan	WP_VgVb\	_Ob	dPWY_S]̂_VPW	pTWTXbS	TW\	oŜOV_b̂_	VW	USV_VWX	Pg	Y]̂O	\bhVT_VPW	T_	_Ob	_V̀b	Pg	Y]c̀V__Ta	TW\	|t}	_Ob	oŜOV_b̂_	OTY	XVhbW	USV__bW	TQQSPhTa	_P	_Ob	YQb̂VgV̂	\bhVT_VPW	TY	T	̀VWPS	̂OTWXb	VW	_Ob	jPSkZ	PS	|s}	T	dOTWXb	xS\bS	PS	dPWY_S]̂_VPW	dOTWXb	RVSb̂_Vhb	OTY	cbbW	VYY]b\	T]_OPSV�VWX	_Ob	\bhVT_VPWe	fOb	dPW_ST̂_PS	YOTaa	WP_	cb	SbaVbhb\	Pg	SbYQPWYVcVaV_n	gPS	bSSPSY	PS	P̀VYYVPWY	VW	NOPQ	RSTUVWXYZ	[SP\]̂_	RT_TZ	NT̀QabYZ	PS	YV̀VaTS	Y]c̀V__TaYZ	cn	_Ob	oŜOV_b̂_yY	TQQSPhTa	_ObSbPgeH	IJKLJ�	fOb	dPW_ST̂_PS	YOTaa	\VSb̂_	YQb̂VgV̂	T__bW_VPWZ	VW	USV_VWX	PS	PW	SbY]c̀ V__b\	NOPQ	RSTUVWXYZ	[SP\]̂_	RT_TZ	NT̀QabYZ	PS	YV̀VaTS	Y]c̀ V__TaYZ	_P	SbhVYVPWY	P_ObS	_OTW	_OPYb	Sbl]bY_b\	cn	_Ob	dPWY_S]̂_VPW	pTWTXbS	TW\	oŜOV_b̂_	PW	QSbhVP]Y	Y]c̀ V__TaYe	vW	_Ob	TcYbŴb	Pg	Y]̂O	WP_V̂bZ	_Ob	oŜOV_b̂_yY	TQQSPhTa	Pg	T	SbY]c̀ VYYVPW	YOTaa	WP_	TQQan	_P	Y]̂O	SbhVYVPWYeH	IJKLJK�	fOb	dPW_ST̂_PS	YOTaa	WP_	cb	Sbl]VSb\	_P	QSPhV\b	QSPgbYYVPWTa	YbShV̂bY	_OT_	̂PWY_V_]_b	_Ob	QST̂_V̂b	Pg	TŜOV_b̂_]Sb	PS	bWXVWbbSVWX	]WabYY	Y]̂O	YbShV̂bY	TSb	YQb̂VgV̂Taan	Sbl]VSb\	cn	_Ob	dPW_ST̂_	RP̂]̀ bW_Y	gPS	T	QPS_VPW	Pg	_Ob	jPSk	PS	]WabYY	_Ob	dPW_ST̂_PS	Wbb\Y	_P	QSPhV\b	Y]̂O	YbShV̂bY	VW	PS\bS	_P	̂TSSn	P]_	_Ob	dPW_ST̂_PSyY	SbYQPWYVcVaV_VbY	gPS	̂PWY_S]̂_VPW	̀bTWYZ	̀b_OP\YZ	_b̂OWVl]bYZ	Ybl]bŴbYZ	TW\	QSP̂b\]SbYe	fOb	dPW_ST̂_PS	YOTaa	WP_	cb	Sbl]VSb\	_P	QSPhV\b	QSPgbYYVPWTa	YbShV̂bY	VW	hVPaT_VPW	Pg	TQQaV̂Tcab	aTUeH	IJKLJK�JK	vg	QSPgbYYVPWTa	\bYVXW	YbShV̂bY	PS	̂bS_VgV̂T_VPWY	cn	T	\bYVXW	QSPgbYYVPWTa	SbaT_b\	_P	YnY_b̀YZ	̀T_bSVTaYZ	PS	bl]VQ̀ bW_	TSb	YQb̂VgV̂Taan	Sbl]VSb\	Pg	_Ob	dPW_ST̂_PS	cn	_Ob	dPW_ST̂_	RP̂]̀ bW_YZ	_Ob	xUWbS	TW\	_Ob	oŜOV_b̂_	UVaa	YQb̂Vgn	Taa	QbSgPS̀TŴb	TW\	\bYVXW	̂SV_bSVT	_OT_	Y]̂O	YbShV̂bY	̀]Y_	YT_VYgne	fOb	dPW_ST̂_PS	YOTaa	cb	bW_V_ab\	_P	Sban	]QPW	_Ob	T\bl]T̂n	TW\	T̂ ]̂ST̂n	Pg	_Ob	QbSgPS̀TŴb	TW\	\bYVXW	̂SV_bSVT	QSPhV\b\	VW	_Ob	dPW_ST̂_	RP̂]̀ bW_Ye	fOb	dPW_ST̂_PS	YOTaa	̂T]Yb	Y]̂O	YbShV̂bY	PS	̂bS_VgV̂T_VPWY	_P	cb	QSPhV\b\	cn	TW	TQQSPQSVT_ban	aV̂bWYb\	\bYVXW	QSPgbYYVPWTaZ	UOPYb	YVXWT_]Sb	TW\	YbTa	YOTaa	TQQbTS	PW	Taa	\STUVWXYZ	̂Tâ]aT_VPWYZ	YQb̂VgV̂T_VPWYZ	̂bS_VgV̂T_VPWYZ	NOPQ	RSTUVWXYZ	TW\	P_ObS	Y]c̀ V__TaY	QSbQTSb\	cn	Y]̂O	QSPgbYYVPWTae	NOPQ	RSTUVWXYZ	TW\	P_ObS	Y]c̀ V__TaY	SbaT_b\	_P	_Ob	jPSkZ	\bYVXWb\	PS	b̂S_VgVb\	cn	Y]̂O	QSPgbYYVPWTaZ	Vg	QSbQTSb\	cn	P_ObSYZ	YOTaa	cbTS	Y]̂O	QSPgbYYVPWTayY	USV__bW	TQQSPhTa	UObW	Y]c̀ V__b\	_P	_Ob	oŜOV_b̂_e	fOb	xUWbSZ	_Ob	oŜOV_b̂_Z	TW\	_Ob	dPWY_S]̂_VPW	pTWTXbS	YOTaa	cb	bW_V_ab\	_P	Sban	]QPW	_Ob	T\bl]T̂n	TW\	T̂ ]̂ST̂n	Pg	_Ob	YbShV̂bYZ	̂bS_VgV̂T_VPWYZ	TW\	TQQSPhTaY	QbSgPS̀b\	PS	QSPhV\b\	cn	Y]̂O	\bYVXW	QSPgbYYVPWTaYZ	QSPhV\b\	_Ob	xUWbS	TW\	oŜOV_b̂_	OThb	YQb̂VgVb\	_P	_Ob	dPW_ST̂_PS	_Ob	QbSgPS̀TŴb	TW\	\bYVXW	̂SV_bSVT	_OT_	Y]̂O	YbShV̂bY	̀]Y_	YT_VYgne	[]SY]TW_	_P	_OVY	Nb̂_VPW	~etsetuZ	_Ob	oŜOV_b̂_	UVaa	SbhVbU	TW\	TQQSPhb	PS	_Tkb	P_ObS	TQQSPQSVT_b	T̂_VPW	PW	
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HIJKLMMNOH	PQOR	SPT	MUV	OLKLMVW	XITXPHV	PS	YUVYZLQ[	SPT	YPQSPTKNQYV	\LMU	LQSPTKNMLPQ	[L]VQ	NQW	MUV	WVHL[Q	YPQYVXM	V̂XTVHHVW	LQ	MUV	_PQMTNYM	̀PYIKVQMHa	bUV	_PQHMTIYMLPQ	cNQN[VT	HUNOO	TV]LV\	HIJKLMMNOH	SPT	HVdIVQYLQ[e	YPQHMTIYMNJLOLMRe	NQW	YPPTWLQNMLPQ	LKXNYMH	PQ	PMUVT	_PQMTNYMPTHaf	ghijhikhj	lS	MUV	_PQMTNYM	̀PYIKVQMH	TVdILTV	MUV	_PQMTNYMPTmH	WVHL[Q	XTPSVHHLPQNO	MP	YVTMLSR	MUNM	MUV	nPTZ	UNH	JVVQ	XVTSPTKVW	LQ	NYYPTWNQYV	\LMU	MUV	WVHL[Q	YTLMVTLNe	MUV	_PQMTNYMPT	HUNOO	SITQLHU	HIYU	YVTMLSLYNMLPQH	MP	MUV	_PQHMTIYMLPQ	cNQN[VT	NQW	oTYULMVYM	NM	MUV	MLKV	NQW	LQ	MUV	SPTK	HXVYLSLVW	JR	MUV	oTYULMVYMaf	ghijhii	bUV	_PQMTNYMPT	LH	TVdILTVW	MP	XTP]LWV	NOO	HIJKLMMNOH	SPT	MUV	oTYULMVYMmH	TV]LV\p	NOO	HIJKLMMNOH	MP	JV	XTP]LWVW	MP	MUV	oTYULMVYM	JR	MUV	qIJKLMMNO	WVNWOLQVH	QPMVW	LQ	MUV	_PQMTNYM	̀PYIKVQMHa	bUV	oTYULMVYMmH	TV]LV\	PS	_PQMTNYMPTmH	HIJKLMMNOH	\LOO	JV	OLKLMVW	MP	MUV	MLKV	XTVYVWLQ[		MUV	qIJKLMMNO	WVNWOLQV		NQW	\LOO	YPQHLHM	PS	NQ	V̂NKLQNMLPQ	PS	NQ	LQLMLNO	HIJKLMMNO	NQW	rst	uvw	TVHIJKLMMNOxHya	bUV	z\QVT	LH	VQMLMOVW	MP	PJMNLQ	TVLKJITHVKVQM	STPK	MUV	_PQMTNYMPT	SPT	NKPIQMH	XNLW	MP	MUV	oTYULMVYM	SPT	V]NOINMLPQ	PS	NWWLMLPQNO	TVHIJKLMMNOHe	NQW	SPT	V]NOINMLPQ	PS	HIJKLMMNOH	SPT	\ULYU	MUV	LQLMLNO	HIJKLHHLPQ	LH	TVYVL]VW	NSMVT	MUV	qIJKLMMNO	WVNWOLQVHaf	ghig	{|}	~�	���}f	ghighi	bUV	_PQMTNYMPT	HUNOO	YPQSLQV	PXVTNMLPQH	NM	MUV	HLMV	MP	NTVNH	XVTKLMMVW	JR	NXXOLYNJOV	ON\He	HMNMIMVHe	PTWLQNQYVHe	YPWVHe	TIOVH	NQW	TV[IONMLPQHe	ON\SIO	PTWVTH	PS	XIJOLY	NIMUPTLMLVHe	NQW	MUV	_PQMTNYM	̀PYIKVQMH	NQW	HUNOO	QPM	IQTVNHPQNJOR	VQYIKJVT	MUV	HLMV	\LMU	KNMVTLNOH	PT	VdILXKVQMaf	ghighj	bUV	_PQMTNYMPT	HUNOO	YPPTWLQNMV	MUV	_PQMTNYMPTmH	PXVTNMLPQH	\LMUe	NQW	HVYITV	MUV	NXXTP]NO	PSe	MUV	_PQHMTIYMLPQ	cNQN[VT	JVSPTV	IHLQ[	NQR	XPTMLPQ	PS	MUV	HLMVaf	ghighg	bUV	_PQMTNYMPT	HUNOO	JV	TVHXPQHLJOV	SPT	VQSPTYLQ[	��t	��st���	�t������	�s�	���t��	�r����t�	�s�	��r�t���t�e	MUV	z\QVTmH	_PWV	PS	_PQWIYMe	NQW	MUV	SPOOP\LQ[	TIOVH	PS	YPQWIYM	SPT	LMH	XVTHPQQVO	NQW	MUPHV	PS	LMH	HIJYPQMTNYMPTHe	HIJ�HIJYPQMTNYMPTHe	NQW	HIXXOLVTH	NM	MUV	�TP�VYM	HLMV	e	NQW	MUV	z\QVTmH	�TP�VYM	�VXTVHVQMNML]V	HUNOO	XTP]LWV	LQMVTXTVMNMLPQH	HUPIOW	N	dIVHMLPQ	NTLHV	LS	MUV	TIOVH	PS	YPQWIYM	NTV	JVLQ[	NWVdINMVOR	VQSPTYVW	JR	MUV	_PQMTNYMPT�hi	�P	HKPZLQ[	PT	IHV	PS	MPJNYYP	XTPWIYMHahj	�P	WTLQZLQ[	PS	NOYPUPOLY	JV]VTN[VH	PT	IHV	PS	YPQMTPOOVW	HIJHMNQYVHahg	�P	\PTZLQ[e	PT	XTVHVQYV	PQ	HLMVe	IQWVT	MUV	LQSOIVQYV	PS	NOYPUPOLY	JV]VTN[VH	PT	YPQMTPOOVW	HIJHMNQYVHah�	�P	IHV	PS	LQWVYVQM	ONQ[IN[V	PT	WLHXONR	PS	LQWVYVQM	LKN[VHe	XIJOLYNMLPQH	PT	MVTKHah�	�P	IHV	PS	TNWLPH	PT	PMUVT	VQMVTMNLQKVQM	WV]LYVHah�	�P	UPTHVXONR	PT	WNQ[VTPIH	JVUN]LPTa��	�P	SLTVNTKH	PT	PMUVT	\VNXPQHah�	�P	YPKKIQLYNMLPQ	\LMU	HMNSS	PT	HMIWVQMHaf	ghigh�	bUV	_PQMTNYMPT	HUNOO	TVdILTV	LMH	XVTHPQQVO	NQW	MUPHV	PS	LMH	HIJYPQMTNYMPTHe	HIJ�HIJYPQMTNYMPTH	NQW	HIXXOLVTH	MP	\VNT	]LHLJOV	XUPMP�LWVQMLSLYNMLPQ	JNW[VH	NYYVXMNJOV	MP	MUV	z\QVTe	NM	NOO	MLKVH	SPT	LWVQMLSLYNMLPQ	NQW	HVYITLMR	XITXPHVHaf	ghi�	����� ¡	¢ £	¤¢�¥¦� ¡f	ghi�hi	bUV	_PQMTNYMPT	HUNOO	JV	TVHXPQHLJOV	SPT	YIMMLQ[e	SLMMLQ[e	PT	XNMYULQ[	TVdILTVW	MP	YPKXOVMV	MUV	nPTZ	PT	MP	KNZV	LMH	XNTMH	SLM	MP[VMUVT	XTPXVTORa	oOO	NTVNH	TVdILTLQ[	YIMMLQ[e	SLMMLQ[e	PT	XNMYULQ[	HUNOO	JV	TVHMPTVW	MP	MUV	YPQWLMLPQ	V̂LHMLQ[	XTLPT	MP	MUV	YIMMLQ[e	SLMMLQ[e	PT	XNMYULQ[e	IQOVHH	PMUVT\LHV	TVdILTVW	JR	MUV	_PQMTNYM	̀PYIKVQMHaf	ghi�hj	bUV	_PQMTNYMPT	HUNOO	QPM	WNKN[V	PT	VQWNQ[VT	N	XPTMLPQ	PS	MUV	nPTZ	PT	SIOOR	PT	XNTMLNOOR	YPKXOVMVW	YPQHMTIYMLPQ	PS	MUV	z\QVTe	qVXNTNMV	_PQMTNYMPTHe	PT	PS	PMUVT	_PQMTNYMPTH	JR	YIMMLQ[e	XNMYULQ[e	PT	PMUVT\LHV	NOMVTLQ[	HIYU	YPQHMTIYMLPQe	PT	JR	V̂YN]NMLPQa	bUV	_PQMTNYMPT	HUNOO	QPM	YIM	PT	PMUVT\LHV	NOMVT	YPQHMTIYMLPQ	JR	MUV	z\QVTe	qVXNTNMV	_PQMTNYMPTHe	PT	JR	PMUVT	_PQMTNYMPTH	V̂YVXM	\LMU	\TLMMVQ	YPQHVQM	PS	MUV	_PQHMTIYMLPQ	cNQN[VTe	z\QVTe	NQW	HIYU	PMUVT	_PQMTNYMPTH	PT	qVXNTNMV	_PQMTNYMPTHa	_PQHVQM	HUNOO	QPM	JV	IQTVNHPQNJOR	\LMUUVOWa	bUV	_PQMTNYMPT	HUNOO	QPM	IQTVNHPQNJOR	\LMUUPOWe	STPK	MUV	qVXNTNMV	_PQMTNYMPTHe	PMUVT	_PQMTNYMPTHe	PT	MUV	z\QVTe	LMH	YPQHVQM	MP	YIMMLQ[	PT	PMUVT\LHV	NOMVTLQ[	MUV	nPTZaf	ghi�	�§}¢ � ¡	{̈f	ghi�hi	bUV	_PQMTNYMPT	HUNOO	ZVVX	MUV	XTVKLHVH	NQW	HITTPIQWLQ[	NTVN	STVV	STPK	NYYIKIONMLPQ	PS	\NHMV	KNMVTLNOH	NQW	TIJJLHU	YNIHVW	JR	PXVTNMLPQH	IQWVT	MUV	_PQMTNYMa	oM	YPKXOVMLPQ	PS	MUV	nPTZe	MUV	_PQMTNYMPT	HUNOO	TVKP]V	\NHMV	
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HIJKLMINOP	LQRRMOSP	JSK	TUVJLIWJULXO	JUUNOP	WUVOJLQWJMUV	KYQMZHKVJP	HIWSMVKL[P	IV\	OQLZNQO	HIJKLMINO	]LUH	IV\	IRUQJ	JSK	̂LU_KWJ̀a	bcdecf	g]	JSK	TUVJLIWJUL	]IMNO	JU	WNKIV	QZ	IO	ZLUhM\K\	MV	JSK	TUVJLIWJ	iUWQHKVJOP	JSK	jkVKLP	UL	TUVOJLQWJMUV	lIVImKL	kMJS	JSK	jkVKLXO	IZZLUhINP	HI[	\U	OU	IV\	JSK	jkVKL	OSINN	RK	KVJMJNK\	JU	LKMHRQLOKHKVJ	]LUH	JSK	TUVJLIWJUL̀a	bcdn	oppqrr	st	utvwxSK	TUVJLIWJUL	OSINN	ZLUhM\K	JSK	jkVKLP	TUVOJLQWJMUV	lIVImKLP	IV\	yLWSMJKWJ	kMJS	IWWKOO	JU	JSK	zUL{	MV	ZLKZILIJMUV	IV\	ZLUmLKOO	kSKLKhKL	NUWIJK\̀a	bcd|	}t~��s�qr�	��sq�sr	���	�t�~v���srxSK	TUVJLIWJUL	OSINN	ZI[	INN	LU[INJMKO	IV\	NMWKVOK	]KKÒ	xSK	TUVJLIWJUL	OSINN	\K]KV\	OQMJO	UL	WNIMHO	]UL	MV]LMVmKHKVJ	U]	WUZ[LMmSJO	IV\	ZIJKVJ	LMmSJO	IV\	OSINN	SUN\	JSK	jkVKLP	TUVOJLQWJMUV	lIVImKLP	IV\	yLWSMJKWJ	SILHNKOO	]LUH	NUOO	UV	IWWUQVJ	JSKLKU]P	RQJ	OSINN	VUJ	RK	LKOZUVOMRNK	]UL	\K]KVOK	UL	NUOO	kSKV	I	ZILJMWQNIL	\KOMmVP	ZLUWKOOP	UL	ZLU\QWJ	U]	I	ZILJMWQNIL	HIVQ]IWJQLKL	UL	HIVQ]IWJQLKLO	MO	LKYQMLK\	R[	JSK	TUVJLIWJ	iUWQHKVJOP	UL	kSKLK	JSK	WUZ[LMmSJ	hMUNIJMUVO	ILK	WUVJIMVK\	MV	iLIkMVmOP	�ZKWM]MWIJMUVOP	UL	UJSKL	\UWQHKVJO	ZLKZILK\	R[	JSK	jkVKLP	yLWSMJKWJP	UL	TUVOJLQWJMUV	lIVImKL̀	�UkKhKLP	M]	IV	MV]LMVmKHKVJ	U]	I	WUZ[LMmSJ	UL	ZIJKVJ	MO	\MOWUhKLK\	R[P	UL	HI\K	{VUkV	JUP	JSK	TUVJLIWJULP	JSK	TUVJLIWJUL	OSINN	RK	LKOZUVOMRNK	]UL	JSK	NUOO	QVNKOO	JSK	MV]ULHIJMUV	MO	ZLUHZJN[	]QLVMOSK\	JU	JSK	yLWSMJKWJ	JSLUQmS	JSK	TUVOJLQWJMUV	lIVImKL̀a	bcd�	���q�����p�s�t�a	bcd�cd	xU	JSK	]QNNKOJ	K�JKVJ	ZKLHMJJK\	R[	NIkP	JSK	TUVJLIWJUL	OSINN	MV\KHVM][P	\K]KV\P	IV\	SUN\	SILHNKOO	JSK	jkVKLP	TUVOJLQWJMUV	lIVImKLP	yLWSMJKWJP	TUVOJLQWJMUV	lIVImKLXO	IV\	yLWSMJKWJXO	WUVOQNJIVJOP	IV\	ImKVJO	IV\	KHZNU[KKO	U]	IV[	U]	JSKH	]LUH	IV\	ImIMVOJ	WNIMHOP	\IHImKOP	NUOOKOP	IV\	K�ZKVOKOP	MVWNQ\MVm	RQJ	VUJ	NMHMJK\	JU	IJJULVK[OX	]KKOP	ILMOMVm	UQJ	U]	UL	LKOQNJMVm	]LUH	ZKL]ULHIVWK	U]	JSK	zUL{P	ZLUhM\K\	JSIJ	OQWS	WNIMHP	\IHImKP	NUOOP	UL	K�ZKVOK	MO	IJJLMRQJIRNK	JU	RU\MN[	MV_QL[P	OMW{VKOOP	\MOKIOK	UL	\KIJSP	UL	JU	MV_QL[	JU	UL	\KOJLQWJMUV	U]	JIVmMRNK	ZLUZKLJ[	�UJSKL	JSIV	JSK	zUL{	MJOKN]�P	RQJ	UVN[	JU	JSK	K�JKVJ	WIQOK\	R[	JSK	VKmNMmKVJ	IWJO	UL	UHMOOMUVO	U]	JSK	TUVJLIWJULP	I	�QRWUVJLIWJULP	IV[UVK	\MLKWJN[	UL	MV\MLKWJN[	KHZNU[K\	R[	JSKHP	UL	IV[UVK	]UL	kSUOK	IWJO	JSK[	HI[	RK	NMIRNKP	LKmIL\NKOO	U]	kSKJSKL	UL	VUJ	OQWS	WNIMHP	\IHImKP	NUOOP	UL	K�ZKVOK	MO	WIQOK\	MV	ZILJ	R[	I	ZILJ[	MV\KHVM]MK\	SKLKQV\KL̀	�QWS	URNMmIJMUV	OSINN	VUJ	RK	WUVOJLQK\	JU	VKmIJKP	IRLM\mKP	UL	LK\QWK	UJSKL	LMmSJO	UL	URNMmIJMUVO	U]	MV\KHVMJ[	JSIJ	kUQN\	UJSKLkMOK	K�MOJ	IO	JU	I	ZILJ[	UL	ZKLOUV	\KOWLMRK\	MV	JSMO	�KWJMUV	�̀��̀a	bcd�cf	gV	WNIMHO	ImIMVOJ	IV[	ZKLOUV	UL	KVJMJ[	MV\KHVM]MK\	QV\KL	JSMO	�KWJMUV	�̀��	R[	IV	KHZNU[KK	U]	JSK	TUVJLIWJULP	I	�QRWUVJLIWJULP	IV[UVK	\MLKWJN[	UL	MV\MLKWJN[	KHZNU[K\	R[	JSKHP	UL	IV[UVK	]UL	kSUOK	IWJO	JSK[	HI[	RK	NMIRNKP	JSK	MV\KHVM]MWIJMUV	URNMmIJMUV	QV\KL	�KWJMUV	�̀��̀�	OSINN	VUJ	RK	NMHMJK\	R[	I	NMHMJIJMUV	UV	IHUQVJ	UL	J[ZK	U]	\IHImKOP	WUHZKVOIJMUVP	UL	RKVK]MJO	ZI[IRNK	R[	UL	]UL	JSK	TUVJLIWJUL	UL	I	�QRWUVJLIWJUL	QV\KL	kUL{KLOX	WUHZKVOIJMUV	IWJOP	\MOIRMNMJ[	RKVK]MJ	IWJOP	UL	UJSKL	KHZNU[KK	RKVK]MJ	IWJÒo}�����	�			o}�������	o��	�����}������	 o�o¡�}a	�cd	¡q�qv��a	�cdcd	xSK	yLWSMJKWJ	MO	JSK	ZKLOUV	UL	KVJMJ[	LKJIMVK\	R[	JSK	jkVKL	ZQLOQIVJ	JU	�KWJMUV	¢̀�̀¢	IV\	M\KVJM]MK\	IO	OQWS	MV	JSK	ymLKKHKVJ̀a	�cdcf	xSK	TUVOJLQWJMUV	lIVImKL	MO	JSK	ZKLOUV	UL	KVJMJ[	LKJIMVK\	R[	JSK	jkVKL	ZQLOQIVJ	JU	�KWJMUV	¢̀�̀�	IV\	M\KVJM]MK\	IO	OQWS	MV	JSK	ymLKKHKVJ̀a	�cdcb	iQJMKOP	LKOZUVOMRMNMJMKOP	IV\	NMHMJIJMUVO	U]	IQJSULMJ[	U]	JSK	TUVOJLQWJMUV	lIVImKL	IV\	yLWSMJKWJ	IO	OKJ	]ULJS	MV	JSK	TUVJLIWJ	iUWQHKVJO	OSINN	VUJ	RK	LKOJLMWJK\P	HU\M]MK\P	UL	K�JKV\K\	kMJSUQJ	kLMJJKV	WUVOKVJ	U]	JSK	jkVKLP	TUVOJLQWJMUV	lIVImKLP	yLWSMJKWJP	IV\	TUVJLIWJUL̀	TUVOKVJ	OSINN	VUJ	RK	QVLKIOUVIRN[	kMJSSKN\̀a	�cf	o�����rsv�s�t�	t�	s�q	�t�sv�psa	�cfcd	xSK	TUVOJLQWJMUV	lIVImKL	IV\	yLWSMJKWJ	kMNN	ZLUhM\K	I\HMVMOJLIJMUV	U]	JSK	TUVJLIWJ	IO	\KOWLMRK\	MV	JSK	TUVJLIWJ	iUWQHKVJO	IV\	kMNN	RK	JSK	jkVKLXO	LKZLKOKVJIJMhKO	\QLMVm	WUVOJLQWJMUV	QVJMN	JSK	\IJK	JSK	yLWSMJKWJ	MOOQKO	JSK	]MVIN	TKLJM]MWIJK	]UL	̂I[HKVJ̀	xSK	TUVOJLQWJMUV	lIVImKL	IV\	yLWSMJKWJ	kMNN	SIhK	IQJSULMJ[	JU	IWJ	UV	RKSIN]	U]	JSK	jkVKL	UVN[	JU	JSK	K�JKVJ	ZLUhM\K\	MV	JSK	TUVJLIWJ	iUWQHKVJÒ
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H	IJKJK	LMN	OPQMRSNQS	TRUU	VRWRS	SMN	WRSN	XS	RYSNPVXUW	XZZP[ZPRXSN	S[	SMN	WSX\N	[]	Q[YWSP̂QSR[Y_	[P	XW	[SMNPTRWN	X\PNǸ	TRSM	SMN	aTYNP_	S[	bNQ[cN	\NYNPXUUd	]XcRURXP	TRSM	SMN	ZP[\PNWW	XỲ	êXURSd	[]	SMN	Z[PSR[Y	[]	SMN	f[Pg	Q[cZUNSǸ_	XỲ	S[	ǸSNPcRYN	RY	\NYNPXU	R]	SMN	f[Pg	[bWNPVǸ	RW	bNRY\	ZNP][PcǸ	RY	X	cXYYNP	RỲRQXSRY\	SMXS	SMN	f[Pg_	TMNY	]̂UUd	Q[cZUNSǸ_	TRUU	bN	RY	XQQ[P̀XYQN	TRSM	SMN	h[YSPXQS	i[Q̂cNYSWj	k[TNVNP_	SMN	OPQMRSNQS	TRUU	Y[S	bN	PNêRPǸ	S[	cXgN	NlMX̂WSRVN	[P	Q[YSRŶ[̂W	[YmWRSN	RYWZNQSR[YW	S[	QMNQg	SMN	êXURSd	[P	êXYSRSd	[]	SMN	f[Pgj	LMN	OPQMRSNQS	TRUU	Y[S	MXVN	Q[YSP[U	[VNP_	QMXP\N	[]_	[P	PNWZ[YWRbRURSd	][P	SMN	Q[YWSP̂QSR[Y	cNXYW_	cNSM[̀W_	SNQMYRêNW_	WNêNYQNW	[P	ZP[QǸ P̂NW_	[P	][P	SMN	WX]NSd	ZPNQX̂SR[YW	XỲ	ZP[\PXcW	RY	Q[YYNQSR[Y	TRSM	SMN	f[Pg_	WRYQN	SMNWN	XPN	W[UNUd	SMN	h[YSPXQS[PnW	PR\MSW	XỲ	PNWZ[YWRbRURSRNW	̂ỲNP	SMN	h[YSPXQS	i[Q̂cNYSWj	aY	SMN	bXWRW	[]	SMN	WRSN	VRWRSW_	SMN	OPQMRSNQS	TRUU	gNNZ	SMN	aTYNP	XỲ	SMN	h[YWSP̂QSR[Y	oXYX\NP	PNXW[YXbUd	RY][PcǸ	Xb[̂S	SMN	ZP[\PNWW	XỲ	êXURSd	[]	SMN	Z[PSR[Y	[]	SMN	f[Pg	Q[cZUNSǸ_	XỲ	ZP[cZSUd	PNZ[PS	S[	SMN	aTYNP	XỲ	h[YWSP̂QSR[Y	oXYX\NP	gY[TY	̀NVRXSR[YW	]P[c	SMN	h[YSPXQS	i[Q̂cNYSW	XỲ	Ǹ]NQSW	XỲ	̀N]RQRNYQRNW	[bWNPVǸ	RY	SMN	f[PgjH	IJKJKJp	LMN	aTYNP	RW	NYSRSUǸ	S[	PNRcb̂PWNcNYS	]P[c	SMN	h[YSPXQS[P	][P	Xc[̂YSW	ZXR̀	S[	SMN	OPQMRSNQS	][P	WRSN	VRWRSW	cX̀N	YNQNWWXPd	bd	SMN	]X̂US	[]	SMN	h[YSPXQS[P	[P	bd	̀N]NQSW	XỲ	̀N]RQRNYQRNW	RY	SMN	f[Pgj	H	IJKJKJK	LMN	aTYNP	RW	NYSRSUǸ	S[	PNRcb̂PWNcNYS	]P[c	SMN	h[YSPXQS[P	][P	Xc[̂YSW	ZXR̀	S[	SMN	h[YWSP̂QSR[Y	oXYX\NP	][P	WRSN	VRWRSW	cX̀N	YNQNWWXPd	bd	SMN	]X̂US	[]	SMN	h[YSPXQS[P	[P	bd	̀N]NQSW	XỲ	̀N]RQRNYQRNW	RY	SMN	f[PgjH	IJKJq	LMN	h[YWSP̂QSR[Y	oXYX\NP	WMXUU	ZP[VR̀N	[YN	[P	c[PN	PNZPNWNYSXSRVNW	TM[	WMXUU	bN	RY	XSSNỲXYQN	XS	SMN	rP[sNQS	WRSN	TMNYNVNP	SMN	f[Pg	RW	bNRY\	ZNP][PcǸj	LMN	h[YWSP̂QSR[Y	oXYX\NP	TRUU	̀NSNPcRYN	RY	\NYNPXU	R]	SMN	f[Pg	[bWNPVǸ	RW	bNRY\	ZNP][PcǸ	RY	XQQ[P̀XYQN	TRSM	SMN	h[YSPXQS	i[Q̂cNYSW_	TRUU	gNNZ	SMN	aTYNP	XỲ	OPQMRSNQS	PNXW[YXbUd	RY][PcǸ	[]	SMN	ZP[\PNWW	[]	SMN	f[Pg_	XỲ	TRUU	ZP[cZSUd	PNZ[PS	S[	SMN	aTYNP	XỲ	OPQMRSNQS	gY[TY	̀NVRXSR[YW	]P[c	SMN	h[YSPXQS	i[Q̂cNYSW	XỲ	SMN	c[WS	PNQNYS	rP[sNQS	WQMǸ ÛN_	XỲ	̀N]NQSW	XỲ	̀N]RQRNYQRNW	[bWNPVǸ	RY	SMN	f[PgjH	IJKJI	LMN	h[YWSP̂QSR[Y	oXYX\NP	TRUU	WQMǸ ÛN	XỲ	Q[[P̀RYXSN	SMN	XQSRVRSRNW	[]	SMN	h[YSPXQS[P	XỲ	[SMNP	h[YSPXQS[PW	RY	XQQ[P̀XYQN	TRSM	SMN	UXSNWS	XZZP[VǸ	rP[sNQS	WQMǸ ÛNjH	IJKJt	LMN	h[YWSP̂QSR[Y	oXYX\NP_	NlQNZS	S[	SMN	NlSNYS	PNêRPǸ	bd	uNQSR[Y	vjwjv_	XỲ	OPQMRSNQS	TRUU	Y[S	MXVN	Q[YSP[U	[VNP_	QMXP\N	[]_	[P	PNWZ[YWRbRURSd	][P_	SMN	Q[YWSP̂QSR[Y	cNXYW_	cNSM[̀W_	SNQMYRêNW_	WNêNYQNW	[P	ZP[QǸ P̂NW_	[P	][P	SMN	WX]NSd	ZPNQX̂SR[YW	XỲ	ZP[\PXcW	RY	Q[YYNQSR[Y	TRSM	SMN	f[Pg_	WRYQN	SMNWN	XPN	W[UNUd	SMN	h[YSPXQS[PnW	PR\MSW	XỲ	PNWZ[YWRbRURSRNW	̂ỲNP	SMN	h[YSPXQS	i[Q̂cNYSW_	XỲ	YNRSMNP	TRUU	bN	PNWZ[YWRbUN	][P	SMN	h[YSPXQS[PnW	]XRÛPN	S[	ZNP][Pc	SMN	f[Pg	RY	XQQ[P̀XYQN	TRSM	SMN	PNêRPNcNYSW	[]	SMN	h[YSPXQS	i[Q̂cNYSWj	xNRSMNP	SMN	h[YWSP̂QSR[Y	oXYX\NP	Y[P	SMN	OPQMRSNQS	TRUU	MXVN	Q[YSP[U	[VNP	[P	QMXP\N	[]_	[P	bN	PNWZ[YWRbUN	][P	XQSW	[P	[cRWWR[YW	[]_	SMN	h[YSPXQS[P_	ûbQ[YSPXQS[PW_	[P	SMNRP	X\NYSW	[P	NcZU[dNNW_	[P	[]	XYd	[SMNP	ZNPW[YW	[P	NYSRSRNW	ZNP][PcRY\	Z[PSR[YW	[]	SMN	f[PgjH	IJKJy	z{||}~�����{~�J	LMN	aTYNP	WMXUU	Q[cĉ YRQXSN	TRSM	SMN	h[YSPXQS[P	XỲ	SMN	h[YWSP̂QSR[Y	oXYX\NPnW	Q[YŴUSXYSW	SMP[̂\M	SMN	h[YWSP̂QSR[Y	oXYX\NP	Xb[̂S	cXSSNPW	XPRWRY\	[̂S	[]	[P	PNUXSRY\	S[	SMN	h[YSPXQS	i[Q̂cNYSWj	LMN	aTYNP	XỲ	h[YWSP̂QSR[Y	oXYX\NP	WMXUU	RYQÛ̀ N	SMN	OPQMRSNQS	RY	XUU	Q[cĉ YRQXSR[YW	SMXS	PNUXSN	S[	[P	X]]NQS	SMN	OPQMRSNQSnW	WNPVRQNW	[P	ZP[]NWWR[YXU	PNWZ[YWRbRURSRNWj	LMN	aTYNP	WMXUU	ZP[cZSUd	Y[SR]d	SMN	OPQMRSNQS	[]	SMN	ŴbWSXYQN	[]	XYd	̀RPNQS	Q[cĉ YRQXSR[YW	bNSTNNY	SMN	aTYNP	XỲ	SMN	h[YWSP̂QSR[Y	oXYX\NP	[SMNPTRWN	PNUXSRY\	S[	SMN	rP[sNQSj	h[cĉ YRQXSR[YW	bd	XỲ	TRSM	SMN	OPQMRSNQSnW	Q[YŴUSXYSW	WMXUU	bN	SMP[̂\M	SMN	OPQMRSNQSj	h[cĉ YRQXSR[YW	bd	XỲ	TRSM	ûbQ[YSPXQS[PW	XỲ	ŴZZURNPW	WMXUU	bN	SMP[̂\M	SMN	h[YSPXQS[Pj	h[cĉ YRQXSR[YW	bd	XỲ	TRSM	[SMNP	h[YSPXQS[PW	WMXUU	bN	SMP[̂\M	SMN	h[YWSP̂QSR[Y	oXYX\NPj	h[cĉ YRQXSR[YW	bd	XỲ	TRSM	SMN	aTYNPnW	[TY	][PQNW	XỲ	uNZXPXSN	h[YSPXQS[PW	WMXUU	bN	SMP[̂\M	SMN	aTYNPj	LMN	h[YSPXQS	i[Q̂cNYSW	cXd	WZNQR]d	[SMNP	Q[cĉ YRQXSR[Y	ZP[S[Q[UWjH	IJKJ�	LMN	h[YWSP̂QSR[Y	oXYX\NP	XỲ	OPQMRSNQS	TRUU	PNVRNT	XỲ	QNPSR]d	XUU	OZZURQXSR[YW	][P	rXdcNYS	bd	SMN	h[YSPXQS[P_	RY	XQQ[P̀XYQN	TRSM	SMN	ZP[VRWR[YW	[]	OPSRQUN	�jH	IJKJ�	LMN	OPQMRSNQS	XỲ	h[YWSP̂QSR[Y	oXYX\NP	MXVN	X̂SM[PRSd	S[	PNsNQS	f[Pg	SMXS	̀[NW	Y[S	Q[Y][Pc	S[	SMN	h[YSPXQS	i[Q̂cNYSW	XỲ	TRUU	Y[SR]d	SMN	aTYNP	XỲ	NXQM	[SMNP	Xb[̂S	SMN	PNsNQSR[Yj	LMN	h[YWSP̂QSR[Y	oXYX\NP	WMXUU	̀NSNPcRYN	RY	\NYNPXU	TMNSMNP	SMN	f[Pg	[]	SMN	h[YSPXQS[P	RW	bNRY\	ZNP][PcǸ	RY	XQQ[P̀XYQN	TRSM	SMN	PNêRPNcNYSW	[]	SMN	h[YSPXQS	i[Q̂cNYSW	XỲ	Y[SR]d	SMN	aTYNP_	h[YSPXQS[P	XỲ	OPQMRSNQS	[]	̀N]NQSW	XỲ	̀N]RQRNYQRNW	RY	SMN	f[Pgj	fMNYNVNP	SMN	h[YWSP̂QSR[Y	oXYX\NP	Q[YWR̀NPW	RS	YNQNWWXPd	[P	X̀VRWXbUN_	SMN	h[YWSP̂QSR[Y	oXYX\NP	TRUU	MXVN	X̂SM[PRSd	S[	PNêRPN	X̀ R̀SR[YXU	RYWZNQSR[Y	[P	SNWSRY\	[]	SMN	f[Pg	RY	XQQ[P̀XYQN	TRSM	uNQSR[YW	��jvjw	XỲ	��jvj�_	̂Z[Y	TPRSSNY	X̂SM[PR�XSR[Y	[]	SMN	aTYNP_	TMNSMNP	[P	Y[S	SMN	f[Pg	RW	]XbPRQXSǸ_	RYWSXUUǸ	[P	Q[cZUNSǸj	LMN	][PN\[RY\	X̂SM[PRSd	[]	SMN	h[YWSP̂QSR[Y	oXYX\NP	TRUU	bN	ŴbsNQS	S[	SMN	ZP[VRWR[YW	[]	uNQSR[YW	vjwj��	SMP[̂\M	vjwjw�	RYQÛWRVN_	TRSM	PNWZNQS	S[	RYSNPZPNSXSR[YW	XỲ	̀NQRWR[YW	[]	SMN	OPQMRSNQSj	k[TNVNP_	YNRSMNP	SMN	OPQMRSNQSnW	Y[P	SMN	h[YWSP̂QSR[Y	oXYX\NPnW	
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HIJKLMNJO	JL	HPJ	IQRSM	JKNT	USPJNLQ	VWXWY	QLM	H	RSPNTNLQ	ZHRS	[O	SNJKSM	L\	JKSZ	NQ	]LLR	\HNJK	SNJKSM	JL	ŜSMPNTS	LM	QLJ	JL	ŜSMPNTS	TIPK	HIJKLMNJO	TKH__	]ǸS	MNTS	JL	H	RIJO	LM	MSTaLQTN[N_NJO	L\	JKS	bMPKNJSPJ	LM	JKS	cLQTJMIPJNLQ	dHQH]SM	JL	JKS	cLQJMHPJLMe	UI[PLQJMHPJLMTe	ZHJSMNH_	HQR	SfINaZSQJ	TIaa_NSMTe	JKSNM	H]SQJT	LM	SZa_LOSSTe	LM	LJKSM	aSMTLQT	aSM\LMZNQ]	HQO	L\	JKS	gLMhWi	jklkm	nJN_NoNQ]	JKS	TI[ZNJJH_	TPKSRI_S	aML̀NRSR	[O	JKS	cLQJMHPJLMe	JKS	cLQTJMIPJNLQ	dHQH]SM	TKH__	aMSaHMSe	HQR	MS̀NTS	HT	QSPSTTHMOe	H	pMLqSPJ	TI[ZNJJH_	TPKSRI_S	NQPLMaLMHJNQ]	NQ\LMZHJNLQ	\MLZ	LJKSM	cLQJMHPJLMTe	JKS	rsQSMe	rsQSMtT	PLQTI_JHQJTe	rsQSMtT	USaHMHJS	cLQJMHPJLMT	HQR	̀SQRLMTe	]L̀SMQZSQJH_	H]SQPNSTe	HQR	aHMJNPNaHQJT	NQ	JKS	pMLqSPJ	IQRSM	JKS	ZHQH]SZSQJ	L\	JKS	cLQTJMIPJNLQ	dHQH]SMW	uKS	pMLqSPJ	TI[ZNJJH_	TPKSRI_S	HQR	HQO	MS̀NTNLQT	TKH__	[S	TI[ZNJJSR	JL	JKS	bMPKNJSPJ	\LM	HaaML̀H_Wi	jklkvw	uKS	cLQTJMIPJNLQ	dHQH]SM	sN__	MSPSǸS	HQR	aMLZaJ_O	MS̀NSs	\LM	PLQ\LMZHQPS	sNJK	JKS	TI[ZNJJH_	MSfINMSZSQJT	L\	JKS	cLQJMHPJ	xLPIZSQJTe	H__	TI[ZNJJH_T	\MLZ	JKS	cLQJMHPJLM	TIPK	HT	UKLa	xMHsNQ]Te	pMLRIPJ	xHJHe	HQR	UHZa_STW	gKSMS	JKSMS	HMS	LJKSM	cLQJMHPJLMTe	JKS	cLQTJMIPJNLQ	dHQH]SM	sN__	H_TL	PKSPh	HQR	PLLMRNQHJS	JKS	NQ\LMZHJNLQ	PLQJHNQSR	sNJKNQ	SHPK	TI[ZNJJH_	MSPSǸSR	\MLZ	JKS	cLQJMHPJLM	HQR	LJKSM	cLQJMHPJLMTe	HQR	JMHQTZNJ	JL	JKS	bMPKNJSPJ	JKLTS	MSPLZZSQRSR	\LM	HaaML̀H_W	yO	TI[ZNJJNQ]	UKLa	xMHsNQ]Te	pMLRIPJ	xHJHe	UHZa_STe	HQR	TNZN_HM	TI[ZNJJH_Te	JKS	cLQTJMIPJNLQ	dHQH]SM	MSaMSTSQJT	JL	JKS	rsQSM	HQR	bMPKNJSPJ	JKHJ	JKS	cLQTJMIPJNLQ	dHQH]SM	KHT	MS̀NSsSR	HQR	MSPLZZSQRSR	JKSZ	\LM	HaaML̀H_W	uKS	cLQTJMIPJNLQ	dHQH]SMtT	HPJNLQT	sN__	[S	JHhSQ	NQ	HPPLMRHQPS	sNJK	JKS	pMLqSPJ	TI[ZNJJH_	TPKSRI_S	HaaML̀SR	[O	JKS	bMPKNJSPJ	LMe	NQ	JKS	H[TSQPS	L\	HQ	HaaML̀SR	pMLqSPJ	TI[ZNJJH_	TPKSRI_Se	sNJK	MSHTLQH[_S	aMLZaJQSTT	sKN_S	H__LsNQ]	TI\\NPNSQJ	JNZS	JL	aSMZNJ	HRSfIHJS	MS̀NSs	[O	JKS	bMPKNJSPJWi	jklkvv	uKS	bMPKNJSPJ	sN__	MS̀NSs	HQR	HaaML̀Se	LM	JHhS	LJKSM	HaaMLaMNHJS	HPJNLQ	IaLQe	JKS	cLQJMHPJLMtT	TI[ZNJJH_T	TIPK	HT	UKLa	xMHsNQ]Te	pMLRIPJ	xHJHe	HQR	UHZa_STe	[IJ	LQ_O	\LM	JKS	_NZNJSR	aIMaLTS	L\	PKSPhNQ]	\LM	PLQ\LMZHQPS	sNJK	NQ\LMZHJNLQ	]ǸSQ	HQR	JKS	RSTN]Q	PLQPSaJ	ŜaMSTTSR	NQ	JKS	cLQJMHPJ	xLPIZSQJTW	uKS	bMPKNJSPJtT	HPJNLQ	sN__	[S	JHhSQ	sNJK	MSHTLQH[_S	aMLZaJQSTT	sKN_S	H__LsNQ]	TI\\NPNSQJ	JNZS	NQ	JKS	bMPKNJSPJtT	aML\STTNLQH_	qIR]ZSQJ	JL	aSMZNJ	HRSfIHJS	MS̀NSsW	naLQ	JKS	bMPKNJSPJtT	PLZa_SJSR	MS̀NSse	JKS	bMPKNJSPJ	TKH__	JMHQTZNJ	NJT	TI[ZNJJH_	MS̀NSs	JL	JKS	cLQTJMIPJNLQ	dHQH]SMWi	jklkvl	zS̀NSs	L\	JKS	cLQJMHPJLMtT	TI[ZNJJH_T	[O	JKS	cLQTJMIPJNLQ	dHQH]SM	HQR	bMPKNJSPJ	NT	QLJ	PLQRIPJSR	\LM	JKS	aIMaLTS	L\	RSJSMZNQNQ]	JKS	HPPIMHPO	HQR	PLZa_SJSQSTT	L\	LJKSM	RSJHN_T	TIPK	HT	RNZSQTNLQT	HQR	fIHQJNJNSTe	LM	\LM	TI[TJHQJNHJNQ]	NQTJMIPJNLQT	\LM	NQTJH__HJNLQ	LM	aSM\LMZHQPS	L\	SfINaZSQJ	LM	TOTJSZTe	H__	L\	sKNPK	MSZHNQ	JKS	MSTaLQTN[N_NJO	L\	JKS	cLQJMHPJLM	HT	MSfINMSR	[O	JKS	cLQJMHPJ	xLPIZSQJTW	uKS	cLQTJMIPJNLQ	dHQH]SM	HQR	bMPKNJSPJtT	MS̀NSs	L\	JKS	cLQJMHPJLMtT	TI[ZNJJH_T	TKH__	QLJ	MS_NS̀S	JKS	cLQJMHPJLM	L\	JKS	L[_N]HJNLQT	IQRSM	USPJNLQT	{W{e	{W|e	HQR	{W}XW	uKS	cLQTJMIPJNLQ	dHQH]SM	HQR	bMPKNJSPJtT	MS̀NSs	TKH__	QLJ	PLQTJNJIJS	HaaML̀H_	L\	TH\SJO	aMSPHIJNLQT	LM	L\	HQO	PLQTJMIPJNLQ	ZSHQTe	ZSJKLRTe	JSPKQNfISTe	TSfISQPSTe	LM	aMLPSRIMSTW	uKS	bMPKNJSPJtT	HaaML̀H_	L\	H	TaSPN\NP	NJSZ	TKH__	QLJ	NQRNPHJS	HaaML̀H_	L\	HQ	HTTSZ[_O	L\	sKNPK	JKS	NJSZ	NT	H	PLZaLQSQJWi	jklkv~	uKS	bMPKNJSPJ	sN__	aMSaHMS	cKHQ]S	rMRSMTe	cLQTJMIPJNLQ	cKHQ]S	xNMSPJǸST	HQR	b__LsHQPS	cKHQ]S	bIJKLMNoHJNLQTWi	jklkvj	uKS	cLQTJMIPJNLQ	dHQH]SM	HQR	JKS	bMPKNJSPJ	sN__	JHhS	HaaMLaMNHJS	HPJNLQ	LQ	cKHQ]S	rMRSMT	LM	cLQTJMIPJNLQ	cKHQ]S	xNMSPJǸST	NQ	HPPLMRHQPS	sNJK	bMJNP_S	�e	HQR	JKS	bMPKNJSPJ	sN__	KH̀S	HIJKLMNJO	JL	LMRSM	ZNQLM	PKHQ]ST	NQ	JKS	gLMh	HT	aML̀NRSR	NQ	USPJNLQ	�WVW	uKS	bMPKNJSPJe	NQ	PLQTI_JHJNLQ	sNJK	JKS	cLQTJMIPJNLQ	dHQH]SMe	sN__	NQ̀STJN]HJS	HQR	ZHhS	RSJSMZNQHJNLQT	HQR	MSPLZZSQRHJNLQT	MS]HMRNQ]	PLQPSH_SR	HQR	IQhQLsQ	PLQRNJNLQT	HT	aML̀NRSR	NQ	USPJNLQ	{W�WVWi	jklkv�	nJN_NoNQ]	JKS	RLPIZSQJT	aML̀NRSR	[O	JKS	cLQJMHPJLMe	JKS	cLQTJMIPJNLQ	dHQH]SM	sN__	ZHNQJHNQ	HJ	JKS	TNJS	\LM	JKS	rsQSM	LQS	PLaO	L\	H__	cLQJMHPJ	xLPIZSQJTe	HaaML̀SR	UKLa	xMHsNQ]Te	pMLRIPJ	xHJHe	UHZa_STe	HQR	TNZN_HM	MSfINMSR	TI[ZNJJH_Te	NQ	]LLR	LMRSM	HQR	ZHMhSR	PIMMSQJ_O	JL	MSPLMR	H__	PKHQ]ST	HQR	TS_SPJNLQT	ZHRS	RIMNQ]	PLQTJMIPJNLQW	uKSTS	sN__	[S	H̀HN_H[_S	JL	JKS	bMPKNJSPJ	HQR	JKS	cLQJMHPJLMe	HQR	sN__	[S	RS_ǸSMSR	JL	JKS	rsQSM	IaLQ	PLZa_SJNLQ	L\	JKS	pMLqSPJWi	jklkv�	uKS	cLQTJMIPJNLQ	dHQH]SM	sN__	HTTNTJ	JKS	bMPKNJSPJ	NQ	PLQRIPJNQ]	NQTaSPJNLQT	JL	RSJSMZNQS	JKS	RHJS	LM	RHJST	L\	UI[TJHQJNH_	cLZa_SJNLQ	HQR	JKS	RHJS	L\	\NQH_	PLZa_SJNLQ�	NTTIS	cSMJN\NPHJST	L\	UI[TJHQJNH_	cLZa_SJNLQ	NQ	PLQqIQPJNLQ	sNJK	JKS	bMPKNJSPJ	aIMTIHQJ	JL	USPJNLQ	�WY�	HQR	MSPSǸS	HQR	\LMsHMR	JL	JKS	rsQSM	sMNJJSQ	sHMMHQJNST	HQR	MS_HJSR	RLPIZSQJT	MSfINMSR	[O	JKS	cLQJMHPJ	HQR	HTTSZ[_SR	[O	JKS	cLQJMHPJLM	aIMTIHQJ	JL	USPJNLQ	�W}�W	uKS	cLQTJMIPJNLQ	
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HIJIKLM	NOPP	QRMNIMS	TR	TUL	VMWUOTLWT	I	QOJIP	VXXPOWITORJ	IJS	YLMTOQOWITL	QRM	ZI[\LJT	RM	QOJIP	ZMR]LWT	VXXPOWITORJ	IJS	ZMR]LWT	YLMTOQOWITL	QRM	ZI[\LJT	̂XRJ	TUL	YRJTMIWTRM_̀	WR\XPOIJWL	NOTU	TUL	MLâOML\LJT̀	RQ	TUL	YRJTMIWT	bRŴ\LJT̀cd	efgfhi	jQ	TUL	kNJLM	IJS	VMWUOTLWT	IKMLLl	TUL	VMWUOTLWT	NOPP	XMRmOSL	RJL	RM	\RML	ZMR]LWT	MLXML̀LJTITOmL̀	TR	Ì̀ ÒT	OJ	WIMM[OJK	R̂T	TUL	VMWUOTLWT_̀	ML̀XRJ̀OnOPOTOL̀	IT	TUL	̀OTLc	oUL	ŜTOL̀l	ML̀XRJ̀OnOPOTOL̀	IJS	PO\OTITORJ̀	RQ	ÎTURMOT[	RQ	TUL	ZMR]LWT	MLXML̀LJTITOmL̀	̀UIPP	nL	Ì	̀LT	QRMTU	OJ	IJ	LpUOnOT	TR	nL	OJWRMXRMITLS	OJ	TUL	YRJTMIWT	bRŴ\LJT̀c	oUL	kNJLM	ÙIPP	JRTOQ[	TUL	YRJ̀TM̂WTORJ	HIJIKLM	RQ	IJ[	WUIJKL	OJ	TUL	ŜTOL̀l	ML̀XRJ̀OnOPOTOL̀	IJS	PO\OTITORJ̀	RQ	ÎTURMOT[	RQ	TUL	ZMR]LWT	MLXML̀LJTITOmL̀cd	efgfhq	oUL	VMWUOTLWT	NOPP	OJTLMXMLT	IJS	SLWOSL	\ITTLM̀	WRJWLMJOJK	XLMQRM\IJWL	̂JSLMl	IJS	MLâOML\LJT̀	RQl	TUL	YRJTMIWT	bRŴ\LJT̀	RJ	NMOTTLJ	MLâL̀T	RQ	TUL	YRJ̀TM̂WTORJ	HIJIKLMl	kNJLMl	RM	YRJTMIWTRM	TUMR̂KU	TUL	YRJ̀TM̂WTORJ	HIJIKLMc	oUL	VMWUOTLWT_̀	ML̀XRJ̀L	TR	̀̂WU	MLâL̀T̀	NOPP	nL	\ISL	OJ	NMOTOJK	NOTUOJ	IJ[	TO\L	PO\OT̀	IKMLLS	̂XRJ	RM	RTULMNÒL	NOTU	MLÌRJInPL	XMR\XTJL̀̀c	d	efgfhr	jJTLMXMLTITORJ̀	IJS	SLWÒORJ̀	RQ	TUL	VMWUOTLWT	NOPP	nL	WRJ̀ÒTLJT	NOTU	TUL	OJTLJT	RQl	IJS	MLÌRJInP[	OJQLMInPL	QMR\l	TUL	YRJTMIWT	bRŴ\LJT̀	IJS	NOPP	nL	OJ	NMOTOJK	RM	OJ	TUL	QRM\	RQ	SMINOJK̀c	sULJ	\ItOJK	̀̂WU	OJTLMXMLTITORJ̀	IJS	SLWÒORJ̀l	TUL	VMWUOTLWT	NOPP	LJSLImRM	TR	̀LŴML	QIOTUQ̂P	XLMQRM\IJWL	n[	nRTU	kNJLM	IJS	YRJTMIWTRMl	NOPP	JRT	̀URN	XIMTOIPOT[	TR	LOTULMl	IJS	NOPP	JRT	nL	POInPL	QRM	ML̀̂ PT̀	RQ	OJTLMXMLTITORJ̀	RM	SLWÒORJ̀	̀R	MLJSLMLS	OJ	KRRS	QIOTUcd	efgfgu	oUL	VMWUOTLWT_̀	SLWÒORJ̀	RJ	\ITTLM̀	MLPITOJK	TR	IL̀TULTOW	LQQLWT	NOPP	nL	QOJIP	OQ	WRJ̀ÒTLJT	NOTU	TUL	OJTLJT	LpXML̀̀LS	OJ	TUL	YRJTMIWT	bRŴ\LJT̀cd	efgfgh	oUL	YRJ̀TM̂WTORJ	HIJIKLM	NOPP	MLWLOmL	IJS	MLmOLN	MLâL̀T̀	QRM	OJQRM\ITORJ	QMR\	TUL	YRJTMIWTRMl	IJS	QRMNIMS	LIWU	MLâL̀T	QRM	OJQRM\ITORJ	TR	TUL	VMWUOTLWTl	NOTU	TUL	YRJ̀TM̂WTORJ	HIJIKLM_̀	MLWR\\LJSITORJc	oUL	VMWUOTLWT	NOPP	MLmOLN	IJS	ML̀XRJS	OJ	NMOTOJKl	TUMR̂KU	TUL	YRJ̀TM̂WTORJ	HIJIKLMl	TR	MLâL̀T̀	QRM	OJQRM\ITORJ	InR̂T	TUL	YRJTMIWT	bRŴ\LJT̀c	oUL	YRJ̀TM̂WTORJ	HIJIKLM_̀	MLWR\\LJSITORJ	IJS	TUL	VMWUOTLWT_̀	ML̀XRJ̀L	TR	LIWU	MLâL̀T	NOPP	nL	\ISL	OJ	NMOTOJK	NOTUOJ	IJ[	TO\L	PO\OT̀	IKMLLS	̂XRJ	RM	RTULMNÒL	NOTU	MLÌRJInPL	XMR\XTJL̀̀c	jQ	IXXMRXMOITLl	TUL	VMWUOTLWT	NOPP	XMLXIML	IJS	Ò̀ L̂	̀̂XXPL\LJTIP	bMINOJK̀	IJS	vXLWOQOWITORJ̀	OJ	ML̀XRJ̀L	TR	TUL	MLâL̀T̀	QRM	OJQRM\ITORJcwxyz{|}	~			���{��yxw{y�x�d	~fh	�����������d	~fhfh	V	v̂nWRJTMIWTRM	Ò	I	XLM̀RJ	RM	LJTOT[	NUR	UÌ	I	SOMLWT	WRJTMIWT	NOTU	TUL	YRJTMIWTRM	TR	XLMQRM\	I	XRMTORJ	RQ	TUL	sRMt	IT	TUL	̀OTL	RM	RTULMNÒL	Q̂MJÒU	PInRMl	\ITLMOIP̀l	LâOX\LJTl	RM	RTULM	̀LMmOWL̀	NOTU	ML̀XLWT	TR	TUL	sRMtc	oUL	TLM\	�v̂nWRJTMIWTRM�	Ò	MLQLMMLS	TR	TUMR̂KUR̂T	TUL	YRJTMIWT	bRŴ\LJT̀	Ì	OQ	̀OJK̂PIM	OJ	Ĵ\nLM	IJS	\LIJ̀	I	v̂nWRJTMIWTRM	RM	IJ	ÎTURMO�LS	MLXML̀LJTITOmL	RQ	TUL	v̂nWRJTMIWTRMc	oUL	TLM\	�v̂nWRJTMIWTRM�	SRL̀	JRT	OJWP̂SL	vLXIMITL	YRJTMIWTRM̀	RM	TUL	̀̂nWRJTMIWTRM̀	RQ	vLXIMITL	YRJTMIWTRM̀cd	~fhfg	V	v̂n�̀̂nWRJTMIWTRM	Ò	I	XLM̀RJ	RM	LJTOT[	NUR	UÌ	I	SOMLWT	RM	OJSOMLWT	WRJTMIWT	NOTU	I	v̂nWRJTMIWTRM	TR	XLMQRM\	I	XRMTORJ	RQ	TUL	sRMt	IT	TUL	̀OTL	RM	RTULMNÒL	Q̂MJÒUL̀	PInRMl	\ITLMOIP̀l	LâOX\LJTl	RM	RTULM	̀LMmOWL̀	NOTU	ML̀XLWT	TR	TUL	sRMtc	oUL	TLM\	�v̂n�̀̂nWRJTMIWTRM�	Ò	MLQLMMLS	TR	TUMR̂KUR̂T	TUL	YRJTMIWT	bRŴ\LJT̀	Ì	OQ	̀OJK̂PIM	OJ	Ĵ\nLM	IJS	\LIJ̀	I	v̂n�̀̂nWRJTMIWTRM	RM	IJ	ÎTURMO�LS	MLXML̀LJTITOmL	RQ	TUL	v̂n�̀̂nWRJTMIWTRMcd	~fg	w����	��	������������	���	�����	{��������	���	��������	��	���	����d	~fgfh	�JPL̀̀	RTULMNÒL	̀TITLS	OJ	TUL	YRJTMIWT	bRŴ\LJT̀l	TUL	YRJTMIWTRM	NOTUOJ	��	n̂ ÒJL̀̀	SI[̀	IQTLM	INIMS	RQ	TUL	YRJTMIWTl	̀UIPP	JRTOQ[	TUL	YRJ̀TM̂WTORJ	HIJIKLMl	QRM	MLmOLN	n[	TUL	kNJLMl	YRJ̀TM̂WTORJ	HIJIKLM	IJS	VMWUOTLWTl	RQ	TUL	XLM̀RJ̀	RM	LJTOTOL̀	XMRXR̀LS	QRM	LIWU	XMOJWOXIP	XRMTORJ	RQ	TUL	sRMtl	OJWP̂SOJK	TUR̀L	NUR	IML	TR	Q̂MJÒU	\ITLMOIP̀	RM	LâOX\LJT	QInMOWITLS	TR	I	̀XLWOIP	SL̀OKJ	QRM	LIWU	XMOJWOXIP	XRMTORJ	RQ	TUL	sRMtc	sOTUOJ	��	SI[̀	RQ	MLWLOXT	RQ	TUL	OJQRM\ITORJl	TUL	YRJ̀TM̂WTORJ	HIJIKLM	\I[	JRTOQ[	TUL	YRJTMIWTRM	NULTULM	TUL	kNJLMl	TUL	YRJ̀TM̂WTORJ	HIJIKLM	RM	TUL	VMWUOTLWT	���	UÌ	MLÌRJInPL	Rn]LWTORJ	TR	IJ[	̀̂WU	XMRXR̀LS	XLM̀RJ	RM	LJTOT[	RMl	� �	MLâOML̀	ISSOTORJIP	TO\L	QRM	MLmOLNc	¡IOP̂ML	RQ	TUL	YRJ̀TM̂WTORJ	HIJIKLM	TR	XMRmOSL	JRTOWL	NOTUOJ	TUL	���SI[	XLMORS	̀UIPP	WRJ̀TOT̂TL	JRTOWL	RQ	JR	MLÌRJInPL	Rn]LWTORJcd	~fgfg	oUL	YRJTMIWTRM	̀UIPP	JRT	WRJTMIWT	NOTU	I	XMRXR̀LS	XLM̀RJ	RM	LJTOT[	TR	NUR\	TUL	kNJLMl	YRJ̀TM̂WTORJ	HIJIKLM	RM	VMWUOTLWT	UÌ	\ISL	MLÌRJInPL	IJS	TO\LP[	Rn]LWTORJc	oUL	YRJTMIWTRM	̀UIPP	JRT	nL	MLâOMLS	TR	WRJTMIWT	NOTU	IJ[RJL	TR	NUR\	TUL	YRJTMIWTRM	UÌ	\ISL	MLÌRJInPL	Rn]LWTORJc
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H	IJKJL	MN	OPQ	RSTQUV	WXTYOUZ[O\XT	] T̂̂_QU	XU	̀U[P\OQ[O	P̂Y	UQ̂YXT̂abQ	XacQ[O\XT	OX	̂	dQUYXT	XU	QTO\Oe	dUXdXYQf	ae	OPQ	WXTOÛ[OXUV	OPQ	WXTOÛ[OXU	YP̂bb	dUXdXYQ	̂TXOPQU	OX	SPXg	OPQ	RSTQUV	WXTYOUZ[O\XT	] T̂̂_QU	XU	̀U[P\OQ[O	P̂Y	TX	UQ̂YXT̂abQ	XacQ[O\XTh	MN	OPQ	dUXdXYQf	aZO	UQcQ[OQf	iZa[XTOÛ[OXU	ŜY	UQ̂YXT̂abe	[̂d̂abQ	XN	dQUNXUg\T_	OPQ	jXUkV	OPQ	WXTOÛ[O	iZg	̂Tf	WXTOÛ[O	l\gQ	YP̂bb	aQ	\T[UQ̂YQf	XU	fQ[UQ̂YQf	ae	OPQ	f\NNQUQT[QV	\N	̂TeV	X[[̂Y\XTQf	ae	YZ[P	[P̂T_QV	T̂f	̂T	̂ddUXdU\̂OQ	WP̂T_Q	RUfQU	YP̂bb	aQ	\YYZQf	aQNXUQ	[XggQT[QgQTO	XN	OPQ	YZaYO\OZOQ	iZa[XTOÛ[OXUmY	jXUkh	nXSQoQUV	TX	\T[UQ̂YQ	\T	OPQ	WXTOÛ[O	iZg	XU	WXTOÛ[O	l\gQ	YP̂bb	aQ	̂bbXSQf	NXU	YZ[P	[P̂T_Q	ZTbQYY	OPQ	WXTOÛ[OXU	P̂Y	̂[OQf	dUXgdObe	̂Tf	UQYdXTY\oQbe	\T	YZag\OO\T_	T̂gQY	̂Y	UQpZ\UQfhH	IJKJq	lPQ	WXTOÛ[OXU	YP̂bb	TXO	YZaYO\OZOQ	̂	iZa[XTOÛ[OXUV	dQUYXTV	XU	QTO\Oe	NXU	XTQ	dUQo\XZYbe	YQbQ[OQf	\N	OPQ	RSTQUV	WXTYOUZ[O\XT	] T̂̂_QU	XU	̀U[P\OQ[O	ĝkQY	UQ̂YXT̂abQ	XacQ[O\XT	OX	YZ[P	YZaYO\OZO\XThH	IJKJI	lPQ	WXTOÛ[OXU	YP̂bb	dQUNXUg	̂O	bQ̂YO	OSQTOerN\oQ	dQU[QTO	stuvw	XN	OPQ	[XYO	XN	OPQ	WXTOÛ[O	sTXO	\T[bZf\T_	OPQ	[XYOY	XN	ĝOQU\̂bYV	\TYZÛT[QV	aXTfYV	YZag\OÔbY	̂Tf	Y\g\b̂U	\OQgYw	S\OP	\OY	XST	QgdbXeQQYhH	IJL	xyz{|}~��{~y��	����~�|}��e	̂ddUXdU\̂OQ	SU\OOQT	̂_UQQgQTOV	OPQ	WXTOÛ[OXU	YP̂bb	UQpZ\UQ	Q̂[P	iZa[XTOÛ[OXUV	OX	OPQ	Q�OQTO	XN	OPQ	jXUk	OX	aQ	dQUNXUgQf	ae	OPQ	iZa[XTOÛ[OXUV	OX	aQ	aXZTf	OX	OPQ	WXTOÛ[OXU	ae	OQUgY	XN	OPQ	WXTOÛ[O	�X[ZgQTOYV	̂Tf	OX	̂YYZgQ	OXŜUf	OPQ	WXTOÛ[OXU	̂bb	OPQ	Xab\_̂O\XTY	̂Tf	UQYdXTY\a\b\O\QYV	\T[bZf\T_	OPQ	UQYdXTY\a\b\Oe	NXU	ŶNQOe	XN	OPQ	iZa[XTOÛ[OXUmY	jXUkV	OP̂O	OPQ	WXTOÛ[OXUV	ae	OPQYQ	WXTOÛ[O	�X[ZgQTOYV	̂YYZgQY	OXŜUf	OPQ	RSTQUV	WXTYOUZ[O\XT	] T̂̂_QU	̂Tf	̀U[P\OQ[Oh	�̂[P	YZa[XTOÛ[O	̂_UQQgQTO	YP̂bb	dUQYQUoQ	̂Tf	dUXOQ[O	OPQ	U\_POY	XN	OPQ	RSTQUV	WXTYOUZ[O\XT	] T̂̂_QU	̂Tf	̀U[P\OQ[O	ZTfQU	OPQ	WXTOÛ[O	�X[ZgQTOY	S\OP	UQYdQ[O	OX	OPQ	jXUk	OX	aQ	dQUNXUgQf	ae	OPQ	iZa[XTOÛ[OXU	YX	OP̂O	YZa[XTOÛ[O\T_	OPQUQXN	S\bb	TXO	dUQcZf\[Q	YZ[P	U\_POYV	̂Tf	YP̂bb	̂bbXS	OX	OPQ	iZa[XTOÛ[OXUV	ZTbQYY	YdQ[\N\[̂bbe	dUXo\fQf	XOPQUS\YQ	\T	OPQ	YZa[XTOÛ[O	̂_UQQgQTOV	OPQ	aQTQN\O	XN	̂bb	U\_POYV	UQgQf\QYV	̂Tf	UQfUQYY	̂_̂\TYO	OPQ	WXTOÛ[OXU	OP̂O	OPQ	WXTOÛ[OXUV	ae	OPQ	WXTOÛ[O	�X[ZgQTOYV	P̂Y	̂_̂\TYO	OPQ	RSTQUh	jPQUQ	̂ddUXdU\̂OQV	OPQ	WXTOÛ[OXU	YP̂bb	UQpZ\UQ	Q̂[P	iZa[XTOÛ[OXU	OX	QTOQU	\TOX	Y\g\b̂U	̂_UQQgQTOY	S\OP	iZarYZa[XTOÛ[OXUYh	lPQ	WXTOÛ[OXU	YP̂bb	ĝkQ	ô̂\b̂abQ	OX	Q̂[P	dUXdXYQf	iZa[XTOÛ[OXUV	dU\XU	OX	OPQ	Q�Q[ZO\XT	XN	OPQ	YZa[XTOÛ[O	̂_UQQgQTOV	[Xd\QY	XN	OPQ	WXTOÛ[O	�X[ZgQTOY	OX	SP\[P	OPQ	iZa[XTOÛ[OXU	S\bb	aQ	aXZTfV	̂TfV	ZdXT	SU\OOQT	UQpZQYO	XN	OPQ	iZa[XTOÛ[OXUV	\fQTO\Ne	OX	OPQ	iZa[XTOÛ[OXU	OQUgY	̂Tf	[XTf\O\XTY	XN	OPQ	dUXdXYQf	YZa[XTOÛ[O	̂_UQQgQTO	OP̂O	ĝe	aQ	̂O	ôU\̂T[Q	S\OP	OPQ	WXTOÛ[O	�X[ZgQTOYh	iZa[XTOÛ[OXUY	S\bb	Y\g\b̂Ube	ĝkQ	[Xd\QY	XN	̂ddb\[̂abQ	dXUO\XTY	XN	YZ[P	fX[ZgQTOY	̂ô\b̂abQ	OX	OPQ\U	UQYdQ[O\oQ	dUXdXYQf	iZarYZa[XTOÛ[OXUYh	H	IJq	�|}~�}��}~	�����}��}~	|�	xyz{|}~��{~�H	IJqJ�	�̂[P	YZa[XTOÛ[O	̂_UQQgQTO	NXU	̂	dXUO\XT	XN	OPQ	jXUk	\Y	̂YY\_TQf	ae	OPQ	WXTOÛ[OXU	OX	OPQ	RSTQUV	dUXo\fQf	OP̂OJ� ŶY\_TgQTO	\Y	QNNQ[O\oQ	XTbe	̂NOQU	OQUg\T̂O\XT	XN	OPQ	WXTOÛ[O	ae	OPQ	RSTQU	NXU	[̂ZYQ	dZUYẐTO	OX	iQ[O\XT	��ht	̂Tf	XTbe	NXU	OPXYQ	YZa[XTOÛ[O	̂_UQQgQTOY	OP̂O	OPQ	RSTQU	̂[[QdOY	ae	TXO\Ne\T_	OPQ	iZa[XTOÛ[OXU	̂Tf	WXTOÛ[OXU�	̂TfJK ŶY\_TgQTO	\Y	YZacQ[O	OX	OPQ	dU\XU	U\_POY	XN	OPQ	YZUQOeV	\N	̂TeV	Xab\_̂OQf	ZTfQU	aXTf	UQb̂O\T_	OX	OPQ	WXTOÛ[OhjPQT	OPQ	RSTQU	̂[[QdOY	OPQ	̂YY\_TgQTO	XN	̂	YZa[XTOÛ[O	̂_UQQgQTOV	OPQ	RSTQU	̂YYZgQY	OPQ	WXTOÛ[OXUmY	U\_POY	̂Tf	Xab\_̂O\XTY	ZTfQU	OPQ	YZa[XTOÛ[OhH	IJqJK	�dXT	YZ[P	̂YY\_TgQTOV	\N	OPQ	jXUk	P̂Y	aQQT	YZYdQTfQf	NXU	gXUQ	OP̂T	��	f̂eYV	OPQ	iZa[XTOÛ[OXUmY	[XgdQTŶO\XT	YP̂bb	aQ	QpZ\Ôabe	̂fcZYOQf	NXU	\T[UQ̂YQY	\T	[XYO	UQYZbO\T_	NUXg	OPQ	YZYdQTY\XThH	IJqJL	�dXT	̂YY\_TgQTO	OX	OPQ	RSTQU	ZTfQU	OP\Y	iQ[O\XT	uh�V	OPQ	RSTQU	ĝe	NZUOPQU	̂YY\_T	OPQ	YZa[XTOÛ[O	OX	̂	YZ[[QYYXU	WXTOÛ[OXU	XU	XOPQU	QTO\Oeh	MN	OPQ	RSTQU	̂YY\_TY	OPQ	YZa[XTOÛ[O	OX	̂	YZ[[QYYXU	WXTOÛ[OXU	XU	XOPQU	QTO\OeV	OPQ	RSTQU	YP̂bb	TQoQUOPQbQYY	UQĝ\T	bQ_̂bbe	UQYdXTY\abQ	NXU	̂bb	XN	OPQ	YZ[[QYYXU	WXTOÛ[OXUmY	Xab\_̂O\XTY	ZTfQU	OPQ	YZa[XTOÛ[Oh	�������	�			���x��������	��	� ���	��	��	x�¡�����	����������xH	�J�	�¢}��£�	���¤~	~|	¡���|��	�|}�~�y{~�|}	¢�~¤	�¢}	¥|�{��	�}¦	~|	�¢��¦	�~¤��	�|}~��{~�H	�J�J�	lPQ	OQUg	§iQd̂ÛOQ	WXTOÛ[OXUsYw§	YP̂bb	gQ̂T	XOPQU	[XTOÛ[OXUY	UQÔ\TQf	ae	OPQ	RSTQU	ZTfQU	YQd̂ÛOQ	_̂UQQgQTOYh	lPQ	RSTQU	UQYQUoQY	OPQ	U\_PO	OX	dQUNXUg	[XTYOUZ[O\XT	XU	XdQÛO\XTY	UQb̂OQf	OX	OPQ	̈UXcQ[O	S\OP	OPQ	RSTQUmY	XST	NXU[QYV	̂Tf	S\OP	iQd̂ÛOQ	WXTOÛ[OXUY	UQÔ\TQf	ZTfQU	WXTf\O\XTY	XN	OPQ	WXTOÛ[O	YZaYÔTO\̂bbe	Y\g\b̂U	OX	OPXYQ	XN	OP\Y	WXTOÛ[OV	\T[bZf\T_	OPXYQ	dUXo\Y\XTY	XN	OPQ	WXTf\O\XTY	XN	OPQ	WXTOÛ[O	UQb̂OQf	OX	\TYZÛT[Q	̂Tf	Ŝ\oQU	XN	
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HIJKLMNOPLQR	ST	OUV	WLQOKNXOLK	XYNPZH	OUNO	[VYN\	LK	N[[POPLQNY	XLHO	PH	PQ]LY]V[	JVXNIHV	LT	HIXU	NXOPLQ	J\	OUV	̂_QVK̀	OUV	WLQOKNXOLK	HUNYY	ZNaV	HIXU	WYNPZ	NH	bKL]P[V[	PQ	cKOPXYV	deRf	ghihj	kUVQ	HVbNKNOV	XLQOKNXOH	NKV	N_NK[V[	TLK	[PTTVKVQO	bLKOPLQH	LT	OUV	lKLmVXO	LK	LOUVK	XLQHOKIXOPLQ	LK	LbVKNOPLQH	LQ	OUV	HPOV̀	OUV	OVKZ	nWLQOKNXOLKn	PQ	OUV	WLQOKNXO	oLXIZVQOH	PQ	VNXU	XNHV	HUNYY	ZVNQ	OUV	WLQOKNXOLK	_UL	VpVXIOVH	VNXU	HVbNKNOV	̂_QVKqWLQOKNXOLK	cMKVVZVQORf	ghihr	sUV	̂_QVK	HUNYY	bKL]P[V	TLK	XLLK[PQNOPLQ	LT	OUV	NXOP]POPVH	LT	OUV	̂_QVKtH	L_Q	TLKXVH	NQ[	LT	VNXU	uVbNKNOV	WLQOKNXOLK	_POU	OUV	kLKa	LT	OUV	WLQOKNXOLK̀	_UL	HUNYY	XLLbVKNOV	_POU	OUVZR	sUV	WLQOKNXOLK	HUNYY	bNKOPXPbNOV	_POU	NQ\	uVbNKNOV	WLQOKNXOLKH	NQ[	OUV	̂_QVK	PQ	KV]PV_PQM	OUVPK	XLQHOKIXOPLQ	HXUV[IYVHR	sUV	WLQOKNXOLK	HUNYY	ZNaV	NQ\	KV]PHPLQH	OL	POH	XLQHOKIXOPLQ	HXUV[IYV	[VVZV[	QVXVHHNK\	NTOVK	N	mLPQO	KV]PV_	NQ[	ZIOINY	NMKVVZVQOR	sUV	XLQHOKIXOPLQ	HXUV[IYVH	HUNYY	OUVQ	XLQHOPOIOV	OUV	HXUV[IYVH	OL	JV	IHV[	J\	OUV	WLQOKNXOLK̀	uVbNKNOV	WLQOKNXOLKH̀	NQ[	OUV	̂_QVK	IQOPY	HIJHVvIVQOY\	KV]PHV[Rf	ghihw	xQYVHH	LOUVK_PHV	bKL]P[V[	PQ	OUV	WLQOKNXO	oLXIZVQOH̀	_UVQ	OUV	̂_QVK	bVKTLKZH	XLQHOKIXOPLQ	LK	LbVKNOPLQH	KVYNOV[	OL	OUV	lKLmVXO	_POU	OUV	̂_QVKtH	L_Q	TLKXVH	LK	_POU	uVbNKNOV	WLQOKNXOLKH̀	OUV	̂_QVK	LK	POH	uVbNKNOV	WLQOKNXOLKH	HUNYY	UN]V	OUV	HNZV	LJYPMNOPLQH	NQ[	KPMUOH	OUNO	OUV	WLQOKNXOLK	UNH	IQ[VK	OUV	WLQ[POPLQH	LT	OUV	WLQOKNXÒ	PQXYI[PQM̀	_POULIO	VpXYI[PQM	LOUVKH̀	OULHV	HONOV[	PQ	cKOPXYV	ỳ	OUPH	cKOPXYV	z̀	NQ[	cKOPXYVH	d{̀	dd̀	NQ[	d|Rf	ghj	}~�~��	��������������f	ghjhi	sUV	WLQOKNXOLK	HUNYY	NTTLK[	OUV	̂_QVKtH	L_Q	TLKXVH̀	uVbNKNOV	WLQOKNXOLKH̀	WLQHOKIXOPLQ	�NQNMVK	NQ[	LOUVK	WLQOKNXOLKH	KVNHLQNJYV	LbbLKOIQPO\	TLK	PQOKL[IXOPLQ	NQ[	HOLKNMV	LT	OUVPK	ZNOVKPNYH	NQ[	VvIPbZVQO	NQ[	bVKTLKZNQXV	LT	OUVPK	NXOP]POPVH̀	NQ[	HUNYY	XLQQVXO	NQ[	XLLK[PQNOV	OUV	WLQOKNXOLKtH	XLQHOKIXOPLQ	NQ[	LbVKNOPLQH	_POU	OUVPKH	NH	KVvIPKV[	J\	OUV	WLQOKNXO	oLXIZVQOHRf	ghjhj	ST	bNKO	LT	OUV	WLQOKNXOLKtH	kLKa	[VbVQ[H	TLK	bKLbVK	VpVXIOPLQ	LK	KVHIYOH	IbLQ	XLQHOKIXOPLQ	LK	LbVKNOPLQH	J\	OUV	_̂QVKtH	L_Q	TLKXVH̀	uVbNKNOV	WLQOKNXOLKH	LK	LOUVK	WLQOKNXOLKH̀	OUV	WLQOKNXOLK	HUNYỲ	bKPLK	OL	bKLXVV[PQM	_POU	OUNO	bLKOPLQ	LT	OUV	kLKà	bKLZbOY\	QLOPT\	OUV	WLQHOKIXOPLQ	�NQNMVK	NQ[	cKXUPOVXO	LT	NbbNKVQO	[PHXKVbNQXPVH	LK	[VTVXOH	PQ	OUV	XLQHOKIXOPLQ	LK	LbVKNOPLQH	J\	OUV	̂_QVK	LK	uVbNKNOV	WLQOKNXOLK	LK	LOUVK	WLQOKNXOLKH	OUNO	_LIY[	KVQ[VK	PO	IQHIPONJYV	TLK	bKLbVK	VpVXIOPLQ	NQ[	KVHIYOH	LT	OUV	WLQOKNXOLKtH	kLKaR	�NPYIKV	LT	OUV	WLQOKNXOLK	OL	QLOPT\	OUV	WLQHOKIXOPLQ	�NQNMVK	NQ[	OUV	cKXUPOVXO	LT	NbbNKVQO	[PHXKVbNQXPVH	LK	[VTVXOH	bKPLK	OL	bKLXVV[PQM	_POU	OUV	kLKa	HUNYY	XLQHOPOIOV	NQ	NXaQL_YV[MZVQO	OUNO	OUV	̂_QVKtH	LK	uVbNKNOV	WLQOKNXOLKtH	LK	LOUVK	WLQOKNXOLKHt	XLZbYVOV[	LK	bNKOPNYY\	XLZbYVOV[	XLQHOKIXOPLQ	PH	TPO	NQ[	bKLbVK	OL	KVXVP]V	OUV	WLQOKNXOLKtH	kLKaR	sUV	WLQOKNXOLK	HUNYY	QLO	JV	KVHbLQHPJYV	TLK	[PHXKVbNQXPVH	LK	[VTVXOH	PQ	OUV	XLQHOKIXOPLQ	LK	LbVKNOPLQH	J\	OUV	̂_QVK	LK	uVbNKNOV	WLQOKNXOLKH	LK	LOUVK	WLQOKNXOLKH	OUNO	NKV	QLO	NbbNKVQORf	ghjhr	sUV	WLQOKNXOLK	HUNYY	KVPZJIKHV	OUV	̂_QVK	TLK	XLHOH	OUV	̂_QVK	PQXIKH̀	PQXYI[PQM	XLHOH	OUNO	NKV	bN\NJYV	OL	N	uVbNKNOV	WLQOKNXOLKH	LK	OL	LOUVK	WLQOKNXOLKH̀	JVXNIHV	LT	OUV	WLQOKNXOLKtH	[VYN\H̀	PZbKLbVKY\	OPZV[	NXOP]POPVH	LK	[VTVXOP]V	XLQHOKIXOPLQR	sUV	̂_QVK	HUNYY	JV	KVHbLQHPJYV	OL	OUV	WLQOKNXOLK	TLK	XLHOH	OUV	WLQOKNXOLK	PQXIKH	JVXNIHV	LT	[VYN\H̀	PZbKLbVKY\	OPZV[	NXOP]POPVH̀	[NZNMV	OL	OUV	kLKa	LK	[VTVXOP]V	XLQHOKIXOPLQ	J\	OUV	̂_QVKtH	L_Q	TLKXVH̀	uVbNKNOV	WLQOKNXOLKH̀	LK	LOUVK	WLQOKNXOLKHRf	ghjhw	sUV	WLQOKNXOLK	HUNYY	bKLZbOY\	KVZV[\	[NZNMV	OUNO	OUV	WLQOKNXOLK	_KLQMTIYY\	XNIHVH	OL	XLZbYVOV[	LK	bNKOPNYY\	XLZbYVOV[	XLQHOKIXOPLQ̀	LK	OL	bKLbVKO\	LT	OUV	̂_QVK̀	uVbNKNOV	WLQOKNXOLKH̀	LK	LOUVK	WLQOKNXOLKH	NH	bKL]P[V[	PQ	uVXOPLQ	d{R|ReRf	ghjh�	sUV	̂_QVK̀	uVbNKNOV	WLQOKNXOLKH̀	NQ[	LOUVK	WLQOKNXOLKH	HUNYY	UN]V	OUV	HNZV	KVHbLQHPJPYPOPVH	TLK	XIOOPQM	NQ[	bNOXUPQM	NH	NKV	[VHXKPJV[	TLK	OUV	WLQOKNXOLK	PQ	uVXOPLQ	yRd�Rf	ghr	�������	�����	��	�����	��ST	N	[PHbIOV	NKPHVH	NZLQM	OUV	WLQOKNXOLK̀	uVbNKNOV	WLQOKNXOLKH̀	LOUVK	WLQOKNXOLKH̀	NQ[	OUV	̂_QVK	NH	OL	OUV	KVHbLQHPJPYPO\	IQ[VK	OUVPK	KVHbVXOP]V	XLQOKNXOH	TLK	ZNPQONPQPQM	OUV	bKVZPHVH	NQ[	HIKKLIQ[PQM	NKVN	TKVV	TKLZ	_NHOV	ZNOVKPNYH	NQ[	KIJJPHÙ	OUV	̂_QVK	ZN\	XYVNQ	Ib	NQ[	OUV	WLQHOKIXOPLQ	�NQNMVK̀	_POU	QLOPXV	OL	OUV	cKXUPOVXÒ	_PYY	NYYLXNOV	OUV	XLHO	NZLQM	OULHV	KVHbLQHPJYVR
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HIJKLMN	O			LPHQRNS	KQ	JPN	TUIVW	OXY	RZ[Z\]̂W	OXYXY	_̀abcde	fb	g̀d	hijk	lam	nd	aooilpqfèdr	asgdj	dtdougfib	is	g̀d	_ibgjaogv	abr	wfg̀iug	fbxaqfragfbc	g̀d	_ibgjaogv	nm	_̀abcd	yjrdjv	_ibegjuogfib	_̀abcd	zfjdogfxd	ij	ijrdj	sij	a	lfbij	òabcd	fb	g̀d	hijkv	eun{dog	gi	g̀d	qflfgagfibe	egagdr	fb	g̀fe	|jgfoqd	}	abr	dqedẁdjd	fb	g̀d	_ibgjaog	ziouldbge~W	OXYX�	|	_̀abcd	yjrdj	èaqq	nd	naedr	upib	acjddldbg	alibc	g̀d	ywbdjv	_ibegjuogfib	�abacdjv	|jòfgdog	abr	_ibgjaogij~	|	_ibegjuogfib	_̀abcd	zfjdogfxd	jd�ufjde	acjddldbg	nm	g̀d	ywbdjv	_ibegjuogfib	�abacdj	abr	|jòfgdog	abr	lam	ij	lam	big	nd	acjddr	gi	nm	g̀d	_ibgjaogij~	|b	ijrdj	sij	a	lfbij	òabcd	fb	g̀d	hijk	lam	nd	feeudr	nm	g̀d	|jòfgdog	aqibd~W	OXYX�	_̀abcde	fb	g̀d	hijk	èaqq	nd	pdjsijldr	ubrdj	appqfoanqd	pjixfefibe	is	g̀d	_ibgjaog	ziouldbge~	�̀d	_ibgjaogij	èaqq	pjioddr	pjilpgqm	wfg̀	òabcde	fb	g̀d	hijkv	ubqdee	ig̀djwfed	pjixfrdr	fb	g̀d	_̀abcd	yjrdjv	_ibegjuogfib	_̀abcd	zfjdogfxdv	ij	ijrdj	sij	a	lfbij	òabcd	fb	g̀d	hijk~W	OXYX�	�̀d	oilnfbdr	ixdj̀dar	abr	pjisfg	�sij	_ibgjaogijv	eunoibgjaogijev	euppqfdjev	abr	oibgjaogije	is	a	qiwdj�gfdj�	fboqurdr	fb	g̀d	gigaq	oieg	gi	g̀d	ywbdj	sij	a	òabcd	fb	g̀d	hijk	èaqq	nd	ae	siqqiwe���	 �atflul	oilnfbdr	ixdj̀dar	abr	pjisfgv	sfsgddb	pdjodbg	�����	is	g̀d	oieg~��	 _ieg	gi	ẁfò	ixdj̀dar	abr	pjisfg	fe	gi	nd	appqfdr	èaqq	nd	rdgdjlfbdr	fb	aooijrabod	wfg̀	�dogfib	}~�~�~��	 �i	saofqfgagd	òdokfbc	is	�uigagfibe	sij	dtgjae	ij	ojdrfgev	aqq	pjipieaqe	èaqq	nd	aooilpabfdr	nm	a	oilpqdgd	fgdlf�agfib	is	oiege	fboqurfbc	qanijv	lagdjfaqev	jdbgaq	oiegev	abr	�unoibgjaoge~		�unoibgjaoge	èaqq	nd	fgdlf�dr	aqei~W	OX�	L�][�Z	U\�Z\�|	_̀abcd	yjrdj	fe	a	wjfggdb	fbegjuldbg	pjdpajdr	nm	g̀d	|jòfgdog	abr	efcbdr	nm	g̀d	ywbdjv	_ibegjuogfib	�abacdjv	|jòfgdogv	abr	_ibgjaogijv	egagfbc	g̀dfj	acjddldbg	upib	aqq	is	g̀d	siqqiwfbc�XY �̀d	òabcd	fb	g̀d	hijk�X� �̀d	aliubg	is	g̀d	ar{uegldbgv	fs	abmv	fb	g̀d	_ibgjaog	�ul�	abrX� �̀d	dtgdbg	is	g̀d	ar{uegldbgv	fs	abmv	fb	g̀d	_ibgjaog	�fld~W	OX�	L�[��\�����[	L�][�Z	��\Z����Z�W	OX�XY	|	_ibegjuogfib	_̀abcd	zfjdogfxd	fe	a	wjfggdb	ijrdj	pjdpajdr	nm	g̀d	|jòfgdog	abr	efcbdr	nm	g̀d	ywbdjv	_ibegjuogfib	�abacdj	abr	|jòfgdogv	rfjdogfbc	a	òabcd	fb	g̀d	hijk	pjfij	gi	acjddldbg	ib	ar{uegldbgv	fs	abmv	fb	g̀d	_ibgjaog	�ul	ij	_ibgjaog	�fldv	ij	nig̀~	�̀d	ywbdj	lam	nm	_ibegjuogfib	_̀abcd	zfjdogfxdv	wfg̀iug	fbxaqfragfbc	g̀d	_ibgjaogv	ijrdj	òabcde	fb	g̀d	hijk	wfg̀fb	g̀d	cdbdjaq	eoipd	is	g̀d	_ibgjaog	oibefegfbc	is	arrfgfibev	rdqdgfibev	ij	ig̀dj	jdxfefibev	g̀d	_ibgjaog	�ul	abr	_ibgjaog	�fld	ndfbc	ar{uegdr	aooijrfbcqm~W	OX�X�	|	_ibegjuogfib	_̀abcd	zfjdogfxd	èaqq	nd	uedr	fb	g̀d	anedbod	is	gigaq	acjddldbg	ib	g̀d	gdjle	is	a	_̀abcd	yjrdj~W	OX�X�	 s	g̀d	_ibegjuogfib	_̀abcd	zfjdogfxd	pjixfrde	sij	ab	ar{uegldbg	gi	g̀d	_ibgjaog	�ulv	g̀d	ar{uegldbg	èaqq	nd	naedr	ib	ibd	is	g̀d	siqqiwfbc	ldg̀ire�XY �uguaq	aoodpgabod	is	a	qulp	eul	pjipdjqm	fgdlf�dr	abr	euppijgdr	nm	eussfofdbg	eunegabgfagfbc	raga	gi	pdjlfg	dxaquagfib�X� ¡bfg	pjfode	egagdr	fb	g̀d	_ibgjaog	ziouldbge	ij	euned�udbgqm	acjddr	upib�X� _ieg	gi	nd	rdgdjlfbdr	fb	a	labbdj	acjddr	upib	nm	g̀d	pajgfde	abr	a	luguaqqm	aoodpganqd	sftdr	ij	pdjodbgacd	sdd�	ijX� |e	pjixfrdr	fb	�dogfib	}~�~�~W	OX�X�	 s	¢£¤¥¤¦¥¤§̈©	ª«¬««ª®ubfg	pjfode	ajd	egagdr	fb	g̀d	_ibgjaog	ziouldbge	ij	euned�udbgqm	acjddr	upibv	abr	fs	�uabgfgfde	ijfcfbaqqm	oibgdlpqagdr	ajd	lagdjfaqqm	òabcdr	fb	a	pjipiedr	_̀abcd	yjrdj	ij	_ibegjuogfib	_̀abcd	zfjdogfxd	ei	g̀ag	appqfoagfib	is	euò	ubfg	pjfode	gi	�uabgfgfde	is	hijk	pjipiedr	wfqq	oaued	eunegabgfaq	fbd�ufgm	gi	g̀d	ywbdj	ij	_ibgjaogijv	g̀d	appqfoanqd	ubfg	pjfode	èaqq	nd	d�ufganqm	ar{uegdr~
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H	IJKJL	MN	OPQ	RSTOUVWOSU	XSQY	TSO	UQYZSTX	ZUS[ZO\]	SU	X̂YV_UQQY	̀ ÔP	OPQ	[QOPSX	NSU	VXabYO[QTO	̂T	OPQ	RSTOUVWO	cb[d	OPQ	RSTYOUbWÔST	eVTV_QU	YPV\\	XQOQU[̂TQ	OPQ	VXabYO[QTO	ST	OPQ	fVŶY	SN	UQVYSTVf\Q	QgZQTX̂ObUQY	VTX	YVĥT_Y	SN	OPSYQ	ZQUNSU[̂T_	OPQ	iSUj	VOOÛfbOVf\Q	OS	OPQ	WPVT_Qd	̂TW\bX̂T_d	̂T	WVYQ	SN	VT	̂TWUQVYQ	̂T	OPQ	RSTOUVWO	cb[d	VT	V[SbTO	NSU	ShQUPQVX	VTX	ZUSN̂O	VY	YQO	NSUOP	̂T	OPQ	k_UQQ[QTOd	SU	̂N	TS	YbWP	V[SbTO	̂Y	YQO	NSUOP	̂T	OPQ	k_UQQ[QTOd	V	UQVYSTVf\Q	V[SbTOl	MT	YbWP	WVYQd	VTX	V\YS	bTXQU	cQWÔST	mlnlnlnd	OPQ	RSTOUVWOSU	YPV\\	jQQZ	VTX	ZUQYQTOd	̂T	YbWP	NSU[	VY	OPQ	RSTYOUbWÔST	eVTV_QU	[V]	ZUQYWÛfQd	VT	̂OQ[̂oQX	VWWSbTÔT_	OS_QOPQU	̀ ÔP	VZZUSZÛVOQ	YbZZSUÔT_	XVOVl	pT\QYY	SOPQÙ ŶQ	ZUSĥXQX	̂T	OPQ	RSTOUVWO	qSWb[QTOYd	WSYOY	NSU	OPQ	ZbUZSYQY	SN	OP̂Y	cQWÔST	mlnlr	YPV\\	fQ	\̂[̂OQX	OS	OPQ	NS\\S̀ T̂_sJt RSYOY	SN	\VfSUd	̂TW\bX̂T_	VZZ\̂WVf\Q	ZV]US\\	OVgQYd	NÛT_Q	fQTQN̂OY	UQub̂UQX	f]	V_UQQ[QTO	SU	WbYOS[d	S̀UjQUYv	WS[ZQTYVÔST	̂TYbUVTWQd	VTX	SOPQU	Q[Z\S]QQ	WSYOY	VZZUShQX	f]	OPQ	RSTYOUbWÔST	eVTV_QU	VTX	kUWP̂OQWOwJx RSYOY	SN	[VOQÛV\Yd	YbZZ\̂QYd	VTX	Qub̂Z[QTOd	̂TW\bX̂T_	WSYO	SN	OUVTYZSUOVÔSTd	̀PQOPQU	̂TWSUZSUVOQX	SU	WSTYb[QXwJK yQTOV\	WSYOY	SN	[VWP̂TQU]	VTX	Qub̂Z[QTOd	QgW\bŶhQ	SN	PVTX	OSS\Yd	̀PQOPQU	UQTOQX	NUS[	OPQ	RSTOUVWOSU	SU	SOPQUYwH	IJKJz	MN	OPQ	RSTOUVWOSU	X̂YV_UQQY	̀ ÔP	OPQ	VXabYO[QTO	̂T	OPQ	RSTOUVWO	{̂[Qd	OPQ	RSTOUVWOSU	[V]	[VjQ	V	R\V̂[	̂T	VWWSUXVTWQ	̀ ÔP	VZZ\̂WVf\Q	ZUSĥŶSTY	SN	kUÔW\Q	|}lH	IJKJI	pZST	UQWQ̂ZO	SN	V	RSTYOUbWÔST	RPVT_Q	q̂UQWÔhQd	OPQ	RSTOUVWOSU	YPV\\	ZUS[ZO\]	ZUSWQQX	̀ ÔP	OPQ	WPVT_Q	̂T	OPQ	iSUj	̂ThS\hQX	VTX	VXĥYQ	OPQ	RSTYOUbWÔST	eVTV_QU	SN	OPQ	RSTOUVWOSUvY	V_UQQ[QTO	SU	X̂YV_UQQ[QTO	̀ ÔP	OPQ	[QOPSXd	N̂	VT]d	ZUSĥXQX	̂T	OPQ	RSTYOUbWÔST	RPVT_Q	q̂UQWÔhQ	NSU	XQOQU[̂T̂T_	OPQ	ZUSZSYQX	VXabYO[QTO	̂T	OPQ	RSTOUVWO	cb[	SU	RSTOUVWO	{̂[QlH	IJKJ~	k	RSTYOUbWÔST	RPVT_Q	q̂UQWÔhQ	Ŷ_TQX	f]	OPQ	RSTOUVWOSU	̂TX̂WVOQY	OPQ	RSTOUVWOSUvY	V_UQQ[QTO	OPQUQ̀ ÔPd	T̂W\bX̂T_	VXabYO[QTO	̂T	RSTOUVWO	cb[	VTX	RSTOUVWO	{̂[Q	SU	OPQ	[QOPSX	NSU	XQOQU[̂T̂T_	OPQ[l	cbWP	V_UQQ[QTO	YPV\\	fQ	QNNQWÔhQ	̂[[QX̂VOQ\]	VTX	YPV\\	fQ	UQWSUXQX	VY	V	RPVT_Q	�UXQUlH	IJKJ�	{PQ	V[SbTO	SN	WUQX̂O	OS	fQ	V\\S̀QX	f]	OPQ	RSTOUVWOSU	OS	OPQ	�̀ TQU	NSU	V	XQ\QÔST	SU	WPVT_Q	OPVO	UQYb\OY	̂T	V	TQO	XQWUQVYQ	̂T	OPQ	RSTOUVWO	cb[	YPV\\	fQ	VWObV\	TQO	WSYO	VY	WSTN̂U[QX	f]	OPQ	RSTYOUbWÔST	eVTV_QU	VTX	kUWP̂OQWOl	iPQT	fSOP	VXX̂ÔSTY	VTX	WUQX̂OY	WShQÛT_	UQ\VOQX	iSUj	SU	YbfYÔObÔSTY	VUQ	̂ThS\hQX	̂T	V	WPVT_Qd	OPQ	V\\S̀VTWQ	NSU	ShQUPQVX	VTX	ZUSN̂O	YPV\\	fQ	N̂_bUQX	ST	OPQ	fVŶY	SN	TQO	̂TWUQVYQd	̂N	VT]d	̀ ÔP	UQYZQWO	OS	OPVO	WPVT_QlH	IJKJt�	�QTX̂T_	N̂TV\	XQOQU[̂TVÔST	SN	OPQ	OSOV\	WSYO	SN	V	RSTYOUbWÔST	RPVT_Q	q̂UQWÔhQ	OS	OPQ	�̀ TQUd	OPQ	RSTOUVWOSU	[V]	UQubQYO	ZV][QTO	NSU	iSUj	WS[Z\QOQX	bTXQU	OPQ	RSTYOUbWÔST	RPVT_Q	q̂UQWÔhQ	̂T	kZZ\̂WVÔSTY	NSU	�V][QTOl	{PQ	RSTYOUbWÔST	eVTV_QU	VTX	kUWP̂OQWO	̀ \̂\	[VjQ	VT	̂TOQÛ[	XQOQU[̂TVÔST	NSU	ZbUZSYQY	SN	[STOP\]	WQUÔN̂WVÔST	NSU	ZV][QTO	NSU	OPSYQ	WSYOY	VTX	WQUÔN]	NSU	ZV][QTO	OPQ	V[SbTO	OPVO	OPQ	RSTYOUbWÔST	eVTV_QU	VTX	kUWP̂OQWO	XQOQU[̂TQ	OS	fQ	UQVYSTVf\]	abYÔN̂QXl	{PQ	̂TOQÛ[	XQOQU[̂TVÔST	SN	WSYO	YPV\\	VXabYO	OPQ	RSTOUVWO	cb[	ST	OPQ	YV[Q	fVŶY	VY	V	RPVT_Q	�UXQUd	YbfaQWO	OS	OPQ	Û_PO	SN	Q̂OPQU	ZVUO]	OS	X̂YV_UQQ	VTX	VYYQUO	V	R\V̂[	̂T	VWWSUXVTWQ	̀ ÔP	kUÔW\Q	|}lH	IJKJtt	iPQT	OPQ	�̀ TQU	VTX	RSTOUVWOSU	V_UQQ	̀ ÔP	V	XQOQU[̂TVÔST	[VXQ	f]	OPQ	RSTYOUbWÔST	eVTV_QU	VTX	kUWP̂OQWO	WSTWQUT̂T_	OPQ	VXabYO[QTOY	̂T	OPQ	RSTOUVWO	cb[	VTX	RSTOUVWO	{̂[Qd	SU	SOPQÙ ŶQ	UQVWP	V_UQQ[QTO	bZST	OPQ	VXabYO[QTOYd	YbWP	V_UQQ[QTO	YPV\\	fQ	QNNQWÔhQ	̂[[QX̂VOQ\]	VTX	OPQ	RSTYOUbWÔST	eVTV_QU	YPV\\	ZUQZVUQ	V	RPVT_Q	�UXQUl	RPVT_Q	�UXQUY	[V]	fQ	̂YYbQX	NSU	V\\	SU	VT]	ZVUO	SN	V	RSTYOUbWÔST	RPVT_Q	q̂UQWÔhQlH	IJ�	�����	�������	��	���	����{PQ	kUWP̂OQWO	[V]	SUXQU	[̂TSU	WPVT_QY	̂T	OPQ	iSUj	OPVO	VUQ	WSTŶYOQTO	̀ ÔP	OPQ	̂TOQTO	SN	OPQ	RSTOUVWO	qSWb[QTOY	VTX	XS	TSO	̂ThS\hQ	VT	VXabYO[QTO	̂T	OPQ	RSTOUVWO	cb[	SU	VT	QgOQTŶST	SN	OPQ	RSTOUVWO	{̂[Ql	{PQ	kUWP̂OQWOvY	SUXQU	NSU	[̂TSU	WPVT_QY	YPV\\	fQ	̂T	̀ÛÔT_l	MN	OPQ	RSTOUVWOSU	fQ\̂QhQY	OPVO	OPQ	ZUSZSYQX	[̂TSU	WPVT_Q	̂T	OPQ	iSUj	̀ \̂\	VNNQWO	OPQ	RSTOUVWO	cb[	SU	RSTOUVWO	{̂[Qd	OPQ	RSTOUVWOSU	YPV\\	TSÔN]	OPQ	RSTYOUbWÔST	eVTV_QU	VTX	YPV\\	TSO	ZUSWQQX	OS	[̂Z\Q[QTO	OPQ	WPVT_Q	̂T	OPQ	iSUjl	MN	OPQ	RSTOUVWOSU	ZQUNSU[Y	OPQ	iSUj	YQO	NSUOP	̂T	OPQ	kUWP̂OQWOvY	SUXQU	NSU	V	[̂TSU	WPVT_Q	̀ ÔPSbO	ZÛSU	TSÔWQ	OS	OPQ	RSTYOUbWÔST	eVTV_QU	OPVO	YbWP	WPVT_Q	̀ \̂\	VNNQWO	OPQ	RSTOUVWO	cb[	SU	RSTOUVWO	{̂[Qd	OPQ	RSTOUVWOSU	̀V̂hQY	VT]	VXabYO[QTO	OS	OPQ	RSTOUVWO	cb[	SU	QgOQTŶST	SN	OPQ	RSTOUVWO	{̂[Ql
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GHIJKLM	N			IJOMP	NQR	STUVWVXVYWZP	NQRQR	[\]̂__	̀ab̂cde_̂	fc̀geĥhi	j̀\ackla	men̂	e_	ab̂	f̂cèh	̀o	aen̂i	e\l]phe\q	kpab̀cer̂h	khsp_an̂\a_i	k]]̀aâh	e\	ab̂	j̀\ackla	t̀lpn̂\a_	òc	upv_ak\aek]	j̀nf]̂aè\	̀o	ab̂	w c̀xyP	NQRQz	mb̂	hkâ	̀o	l̀nn̂\l̂n̂\a	̀o	ab̂	w c̀x	e_	ab̂	hkâ	̂_akv]e_b̂h	e\	ab̂	{qĉ̂ n̂\ayP	NQRQ|	mb̂	hkâ	̀o	upv_ak\aek]	j̀nf]̂aè\	e_	ab̂	hkâ	l̂caeoêh	v}	ab̂	{clbeâla	e\	kll̀chk\l̂	deab	ûlaè\	~y�yP	NQRQ�	mb̂	âcn	�hk}�	k_	p_̂h	e\	ab̂	j̀\ackla	t̀lpn̂\a_	_bk]]	n̂k\	lk]̂\hkc	hk}	p\]̂__	̀ab̂cde_̂	_f̂leoelk]]}	ĥoe\̂hyP	NQz	��Y��TZZ	�W�	KY���TXVYWP	NQzQR	men̂	]enea_	_akâh	e\	ab̂	j̀\ackla	t̀lpn̂\a_	kĉ	̀o	ab̂	̂__̂\l̂	̀o	ab̂	j̀\acklay	�}	̂�̂lpae\q	ab̂	{qĉ̂ n̂\ai	ab̂	j̀\acklàc	l̀\oecn_	abka	ab̂	j̀\ackla	men̂	e_	k	ĉk_̀\kv]̂	f̂cèh	òc	f̂còcne\q	ab̂	w c̀xyP	NQzQz	mb̂	j̀\acklàc	_bk]]	\̀a	x\̀de\q]}i	̂�l̂fa	v}	kqĉ̂ n̂\a	̀c	e\_acplaè\	̀o	ab̂	�d\̂c	e\	dceae\qi	l̀nn̂\l̂	ab̂	w c̀x	fcèc	à	ab̂	̂oôlaeĝ	hkâ	̀o	e\_pck\l̂	ĉ�peĉh	à	v̂	opc\e_b̂h	v}	ab̂	j̀\acklàc	k\h	�d\̂cy	mb̂	hkâ	̀o	l̀nn̂\l̂n̂\a	̀o	ab̂	w c̀x	_bk]]	\̀a	v̂	lbk\q̂h	v}	ab̂	̂oôlaeĝ	hkâ	̀o	_plb	e\_pck\l̂yP	NQzQ|	mb̂	j̀\acklàc	_bk]]	fc̀l̂ ĥ	̂�f̂heaèp_]}	deab	kĥ�pkâ	òcl̂_	k\h	_bk]]	klbêĝ	upv_ak\aek]	j̀nf]̂aè\	deabe\	ab̂	j̀\ackla	men̂yP	NQ|	ST���Z	�W�	M�XTWZVYWZ	YU	IV�TP	NQ|QR	�o	ab̂	j̀\acklàc	e_	ĥ]k}̂h	ka	k\}	aen̂	e\	ab̂	l̀nn̂\l̂n̂\a	̀c	fc̀qĉ__	̀o	ab̂	w c̀x	v}	���	k\	kla	̀c	\̂q]̂la	ò	ab̂	�d\̂ci	{clbeâlai	j̀\_acplaè\	�k\kq̂ci	̀c	k\	̂nf]̀}̂ 	̂̀o	k\}	̀o	ab̂ni	̀c	̀o	ab̂	�d\̂c�_	̀d\	òcl̂_i	ûfkckâ	j̀\acklàc_i	̀c	̀ab̂c	j̀\acklàc_�	���	v}	lbk\q̂_	̀cĥĉh	e\	ab̂	w c̀x�	���	v}	]kv̀c	he_fpâ_i	oeĉi	p\p_pk]	ĥ]k}	e\	ĥ]eĝcê_i	p\kg̀ehkv]̂	lk_pk]aê_i	khĝc_̂	d̂kab̂c	l̀\heaè\_	h̀lpn̂\âh	e\	kll̀chk\l̂	deab	ûlaè\	��y�y�y�i	̀c	̀ab̂c	lkp_̂_	v̂}̀\h	ab̂	j̀\acklàc�_	l̀\ac̀]�	���	v}	ĥ]k}	kpab̀cer̂h	v}	ab̂	�d\̂c	f̂\he\q	n̂hekaè\	k\h	ve\he\q	he_fpâ	ĉ_̀]paè\�	̀c	���	v}	̀ab̂c	lkp_̂_	abka	ab̂	j̀\acklàc	k__̂ca_	k\h	ab̂	{clbeâlai	vk_̂h	̀\	ab̂	ĉl̀nn̂\hkaè\	̀o	ab̂	j̀\_acplaè\	�k\kq̂ci	ĥâcne\̂_	sp_aeo}	ĥ]k}i	ab̂\	ab̂	j̀\ackla	men̂	_bk]]	v̂	̂�â\ĥh	òc	_plb	ĉk_̀\kv]̂	aen̂	k_	ab̂	{clbeâla	nk}	ĥâcne\̂yP	NQ|Qz	j]ken_	ĉ]kae\q	à	aen̂	_bk]]	v̂	nkĥ	e\	kll̀chk\l̂	deab	kff]elkv]̂	fc̀ge_è\_	̀o	{cael]̂	��yP	NQ|Q|	mb̂	�d\̂c	_bk]]	\̀a	v̂	]ekv]̂	à	ab̂	j̀\acklàc	k\h�̀c	k\}	_pvl̀\acklàc	òc	l]ken_	̀c	hknkq̂_	̀o	k\}	\kapĉ	lkp_̂h	v}	̀c	kce_e\q	̀pa	̀o	ĥ]k}_y		mb̂	_̀]̂	ĉn̂h}	kqke\_a	ab̂	�d\̂c	òc	ĥ]k}_	_bk]]	v̂	ab̂	k]]̀dk\l̂	̀o	khheaè\k]	aen̂	òc	l̀nf]̂aè\	̀o	ab̂	w c̀xi	ab̂	kǹ p\a	̀o	dbelb	_bk]]	v̂	_pvŝla	à	ab̂	l]ken_	fc̀l̂hpĉ	_̂a	òcab	b̂ĉe\y		��l̂fa	à	ab̂	̂�â\ai	eo	k\}i	̂�fĉ__]}	fc̀beveâh	v}	]kdi	ab̂	j̀\acklàc	̂�fĉ__]}	kqĉ̂_	\̀a	à	nkx̂	k\h	b̂ĉv}	dkeĝ_	k\}	l]ken	òc	hknkq̂_	òc	ĥ]k}i	e\l]phe\qi	vpa	\̀a	]eneâh	ài	ab̀_̂	ĉ_p]ae\q	oc̀n	e\lĉk_̂h	]kv̀c	̀c	nkâcek]	l̀_a_�	heĉlaè\_	qeĝ\	̀c	\̀a	qeĝ\	v}	ab̂	�d\̂ci	j̀\_acplaè\	�k\kq̂c	̀c	{clbeâlai	e\l]phe\q	_lb̂hp]e\q	k\h	l̀ c̀he\kaè\	̀o	ab̂	w c̀x�	ab̂	{clbeâla�_	fĉfkckaè\	̀o	hckde\q_	k\h	_f̂leoelkaè\_	̀c	ĉgêd	̀o	_b̀f	hckde\q_	k\h	ĉ�p̂_a_	òc	e\_acplaè\�_��	̀ci	̀\	kll̀p\a	̀o	k\}	ĥ]k}i	̀v_acplaè\	̀c	be\hck\l̂	òc	k\}	lkp_̂	dbka_̀ ĝ̂c	v}	ab̂	�d\̂ci	j̀\_acplaè\	�k\kq̂ci	{clbeâlai	̀c	k\}	̀ab̂c	l̀\acklàc	̀\	ab̂	fc̀ŝlai	db̂ab̂c	̀c	\̀a	òĉ_̂̂ kv]̂	̀c	k\aelefkâhy		mb̂	j̀\acklàc	kqĉ̂_	abka	ea_	_̀]̂	ceqba	k\h	ĉn̂h}	ab̂ĉòc	_bk]]	v̂	k\	̂�â\_è\	̀o	aen̂i	eo	kffc̀fcekây		��	� 	¡¢£¤¥ �¦¡§	�¤¥�	̈©	¢©̈ ¡�¥ª«	ª¡¬©¡ª«	¢¥«	®¡	©®�¥�̈¡§	®«	�¤¡	¬©̈ �ª¥¬�©ª	̄©ª	§¡°¥«	¥±¥�̈ �	�¤¡	©² ¡̈ª³	¬©̈  �ª́ ¬��©̈ 	¢¥̈ ¥±¡ª³	©ª	¥ª¬¤��¡¬�	®¥ ¡§	©̈ 	¥̈ «	ª¡¥ ©̈ 	¥̈ §	�¤¥�	�¤¡	¬©̈ �ª¥¬�©ªµ 	 ©°¡	ª¡¢¡§«³	�̄	¥££ª©£ª�¥�¡³	� 	¥§§���©̈ ¥°	��¢¡¶�GHIJKLM	·			�ĢOM¹Iº	G¹S	K»O�LMIJ»¹P	·QR	KYWX��¼X	º½�P	·QRQR	mb̂	j̀\ackla	upn	e_	_akâh	e\	ab̂	{qĉ̂ n̂\a	k\hi	e\l]phe\q	kpab̀cer̂h	khsp_an̂\a_i	e_	ab̂	àak]	kǹ p\a	fk}kv]̂	v}	ab̂	�d\̂c	à	ab̂	j̀\acklàc	òc	f̂còcnk\l̂	̀o	ab̂	w c̀x	p\ĥc	ab̂	j̀\ackla	t̀lpn̂\a_y
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H	IJKJL	MN	OPQR	STQUVW	XTV	WRXRVY	QP	RZV	[\PRTXUR	]\UÔ VPRW	\T	WO_WV̀OVPRab	XcTVVY	OS\Pd	XPY	QN	̀OXPRQRQVW	\TQcQPXaab	U\PRV̂SaXRVY	XTV	̂XRVTQXaab	UZXPcVY	W\	RZXR	XSSaQUXRQ\P	\N	WOUZ	OPQR	STQUVW	R\	RZV	XUROXa	̀OXPRQRQVW	UXOWVW	WO_WRXPRQXa	QPV̀OQRb	R\	RZV	efPVT	\T	[\PRTXUR\Td	RZV	XSSaQUX_aV	OPQR	STQUVW	WZXaa	_V	V̀OQRX_ab	XYgOWRVYhH	IJL	ijklmnol	pq	rsonltuZVTV	RZV	[\PRTXUR	QW	_XWVY	\P	X	WRQSOaXRVY	WÔ 	\T	vOXTXPRVVY	wXxQ̂Ô 	yTQUVd	RZV	[\PRTXUR\T	WZXaa	WO_̂ QR	X	WUZVYOaV	\N	zXaOVW	R\	RZV	[\PWRTOURQ\P	wXPXcVTd	_VN\TV	RZV	NQTWR	{SSaQUXRQ\P	N\T	yXb̂ VPRd	Xaa\UXRQPc	RZV	VPRQTV	[\PRTXUR	|Ô 	R\	RZV	zXTQ\OW	S\TRQ\PW	\N	RZV	u\T}h	~ZV	WUZVYOaV	\N	zXaOVW	WZXaa	_V	STVSXTVY	QP	RZV	N\T̂d	XPY	WOSS\TRVY	_b	RZV	YXRX	R\	WO_WRXPRQXRV	QRW	XUUOTXUbd	TV̀OQTVY	_b	RZV	[\PWRTOURQ\P	wXPXcVT	XPY	RZV	{TUZQRVURh	~ZQW	WUZVYOaVd	OPaVWW	\_gVURVY	R\	_b	RZV	[\PWRTOURQ\P	wXPXcVT	\T	{TUZQRVURd	WZXaa	_V	OWVY	XW	X	_XWQW	N\T	TVzQVfQPc	RZV	[\PRTXUR\T�W	{SSaQUXRQ\PW	N\T	yXb̂ VPRh	~ZV	[\PWRTOURQ\P	wXPXcVT	WZXaa	N\TfXTY	R\	RZV	{TUZQRVUR	RZV	[\PRTXUR\T�W	WUZVYOaV	\N	zXaOVWh	{Pb	UZXPcVW	R\	RZV	WUZVYOaV	\N	zXaOVW	WZXaa	_V	WO_̂ QRRVY	R\	RZV	[\PWRTOURQ\P	wXPXcVT	XPY	WOSS\TRVY	_b	WOUZ	YXRX	R\	WO_WRXPRQXRV	QRW	XUUOTXUb	XW	RZV	[\PWRTOURQ\P	wXPXcVT	XPY	RZV	{TUZQRVUR	̂Xb	TV̀OQTVd	XPY	OPaVWW	\_gVURVY	R\	_b	RZV	[\PWRTOURQ\P	wXPXcVT	\T	RZV	{TUZQRVURd	WZXaa	_V	OWVY	XW	X	_XWQW	N\T	TVzQVfQPc	RZV	[\PRTXUR\T�W	WO_WV̀OVPR	{SSaQUXRQ\PW	N\T	yXb̂ VPRhH	IJ�	���o�js��p�t	qp�	�s��l��H	IJ�JK	{R	aVXWR	NQNRVVP	YXbW	_VN\TV	RZV	YXRV	VWRX_aQWZVY	N\T	VXUZ	ST\cTVWW	SXb̂ VPRd	RZV	[\PRTXUR\T	WZXaa	WO_̂ QR	R\	RZV	[\PWRTOURQ\P	wXPXcVT	XP	QRV̂Q�VY	{SSaQUXRQ\P	N\T	yXb̂ VPR	STVSXTVY	QP	XUU\TYXPUV	fQRZ	RZV	WUZVYOaV	\N	zXaOVWd	QN	TV̀OQTVY	OPYVT	|VURQ\P	�h�d	N\T	U\̂ SaVRVY	S\TRQ\PW	\N	RZV	u\T}h	~ZV	XSSaQUXRQ\P	WZXaa	_V	P\RXTQ�VYd	QN	TV̀OQTVYd	XPY	WOSS\TRVY	_b	Xaa	YXRX	WO_WRXPRQXRQPc	RZV	[\PRTXUR\T�W	TQcZR	R\	SXb̂ VPR	RZXR	RZV	efPVTd	[\PWRTOURQ\P	wXPXcVT	\T	{TUZQRVUR	TV̀OQTVd	WOUZ	XW	U\SQVW	\N	TV̀OQWQRQ\PWd	XPY	TVaVXWVW	\N	fXQzVTW	\N	aQVP	NT\̂ 	|O_U\PRTXUR\TW	XPY	WOSSaQVTW	XPY	WZXaa	TVNaVUR	TVRXQPXcV	QN	ST\zQYVY	N\T	QP	RZV	[\PRTXUR	]\UÔ VPRWh	~ZV	N\T̂	\N	{SSaQUXRQ\P	N\T	yXb̂ VPRd	YOab	P\RXTQ�VYd	WZXaa	_V	X	UOTTVPR	XORZ\TQ�VY	VYQRQ\P	\N	{M{	]\UÔ VPR	v����d	{SSaQUXRQ\P	XPY	[VTRQNQUXRV	N\T	yXb̂ VPRh	{aRVTPXRQzV	SXb̂ VPR	XSSaQUXRQ\P	N\T̂W	XTV	P\R	SVT̂QRRVYh	{M{	]\UÔ VPR	v���	WZXaa	_V	WOSS\TRVY	_b	X	UOTTVPR	XORZ\TQ�VY	VYQRQ\P	\N	{M{	]\UÔ VPR	v���d	[\PRQPOXRQ\P	|ZVVR	�\T	V̀OQzXaVPR	U\PRQPOXRQ\P	WZVVRd	WO_gVUR	R\	RZV	XSST\zXa	\N	efPVT	XPY	{TUZQRVUR�hH	IJ�JKJK	{W	ST\zQYVY	QP	|VURQ\P	�h�h�d	WOUZ	XSSaQUXRQ\PW	̂Xb	QPUaOYV	TV̀OVWRW	N\T	SXb̂ VPR	\P	XUU\OPR	\N	UZXPcVW	QP	RZV	u\T}	RZXR	ZXzV	_VVP	ST\SVTab	XORZ\TQ�VY	_b	[\PWRTOURQ\P	[ZXPcV	]QTVURQzVWd	\T	_b	QPRVTQ̂	YVRVT̂QPXRQ\PW	\N	RZV	[\PWRTOURQ\P	wXPXcVT	XPY	{TUZQRVURd	_OR	P\R	bVR	QPUaOYVY	QP	[ZXPcV	eTYVTWhH	IJ�JKJL	{SSaQUXRQ\PW	N\T	yXb̂ VPR	WZXaa	P\R	QPUaOYV	TV̀OVWRW	N\T	SXb̂ VPR	N\T	S\TRQ\PW	\N	RZV	u\T}	N\T	fZQUZ	RZV	[\PRTXUR\T	Y\VW	P\R	QPRVPY	R\	SXb	X	|O_U\PRTXUR\T	\T	WOSSaQVTd	OPaVWW	WOUZ	u\T}	ZXW	_VVP	SVTN\T̂VY	_b	\RZVTW	fZ\̂ 	RZV	[\PRTXUR\T	QPRVPYW	R\	SXbhH	IJ�JKJ�	�PRQa	|O_WRXPRQXa	[\̂ SaVRQ\Pd	RZV	efPVT	WZXaa	SXb	��	SVTUVPR	\N	RZV	X̂\OPR	YOV	RZV	[\PRTXUR\T	\P	XUU\OPR	\N	ST\cTVWW	SXb̂ VPRWh	{R	|O_WRXPRQXa	[\̂ SaVRQ\Pd	RZV	[\PWRTOURQ\P	wXPXcVT	XPY	{TUZQRVUR	̂Xb	XORZ\TQ�V	TV̂XQPQPc	SXTRQXa	SXb̂ VPRW	R\	_V	̂XYV	QP	NOaad	aVWW	RfQUV	RZV	zXaOV	\N	QRV̂W	TV̂XQPQPc	R\	_V	U\̂ SaVRVY	XPY	XP	X̂\OPR	PVUVWWXTb	R\	WXRQWNb	XPb	\ORWRXPYQPc	UaXQ̂Wd	aQVPWd	\T	gOYĉ VPRWhH	IJ�JKJ�		�{SSaQUXRQ\PW	N\T	yXb̂ VPR	̂OWR	_V	XUU\̂ SXPQVY	_b	XPb	XPY	Xaa	TVaVXWVW	\N	aQVPW	N\T	STVzQ\OW	XSSaQUXRQ\PW	NT\̂ 	[\PRTXUR\T	XPY	ZQW�ZVT	WO_U\PRTXUR\TW	XPY	X	Wf\TP	XPY	P\RXTQ�VY	WRXRV̂VPR	RZXR	Xaa	WO_U\PRTXUR\TW	ZXzV	_VVP	SXQY	R\	XR	aVXWR	���	\N	STVzQ\OWab	TV̀OQWQRQ\PVY	WÔ WhH	IJ�JL	�PaVWW	\RZVTfQWV	ST\zQYVY	QP	RZV	[\PRTXUR	]\UÔ VPRWd	SXb̂ VPRW	WZXaa	_V	̂XYV	\P	XUU\OPR	\N	̂XRVTQXaW	XPY	V̀OQŜ VPR	YVaQzVTVY	XPY	WOQRX_ab	WR\TVY	XR	RZV	WQRV	N\T	WO_WV̀OVPR	QPU\TS\TXRQ\P	QP	RZV	u\T}h	MN	XSST\zVY	QP	XYzXPUV	_b	RZV	efPVTd	SXb̂ VPR	̂Xb	WQ̂QaXTab	_V	̂XYV	N\T	̂XRVTQXaW	XPY	V̀OQŜ VPR	WOQRX_ab	WR\TVY	\NN	RZV	WQRV	XR	X	a\UXRQ\P	XcTVVY	OS\P	QP	fTQRQPch	yXb̂ VPR	N\T	̂XRVTQXaW	XPY	V̀OQŜ VPR	WR\TVY	\P	\T	\NN	RZV	WQRV	WZXaa	_V	U\PYQRQ\PVY	OS\P	U\̂ SaQXPUV	_b	RZV	[\PRTXUR\T	fQRZ	ST\UVYOTVW	WXRQWNXUR\Tb	R\	RZV	efPVT	R\	VWRX_aQWZ	RZV	efPVT�W	RQRaV	R\	WOUZ	̂XRVTQXaW	XPY	V̀OQŜ VPR	\T	\RZVTfQWV	ST\RVUR	RZV	efPVT�W	QPRVTVWRd	XPY	WZXaa	QPUaOYV	RZV	U\WRW	\N	XSSaQUX_aV	QPWOTXPUVd	WR\TXcVd	XPY	RTXPWS\TRXRQ\P	R\	RZV	WQRVd	N\T	WOUZ	̂XRVTQXaW	XPY	V̀OQŜ VPR	WR\TVY	\NN	RZV	WQRVhH	IJ�J�	~ZV	[\PRTXUR\T	fXTTXPRW	RZXR	RQRaV	R\	Xaa	u\T}	U\zVTVY	_b	XP	{SSaQUXRQ\P	N\T	yXb̂ VPR	fQaa	SXWW	R\	RZV	efPVT	P\	aXRVT	RZXP	RZV	RQ̂V	\N	SXb̂ VPRh	~ZV	[\PRTXUR\T	NOTRZVT	fXTTXPRW	RZXR	OS\P	WO_̂ QRRXa	\N	XP	{SSaQUXRQ\P	N\T	yXb̂ VPR	Xaa	u\T}	N\T	fZQUZ	[VTRQNQUXRVW	N\T	yXb̂ VPR	ZXzV	_VVP	STVzQ\OWab	QWWOVY	XPY	SXb̂ VPRW	TVUVQzVY	NT\̂ 	RZV	efPVT	WZXaad	R\	RZV	_VWR	\N	RZV	[\PRTXUR\T�W	}P\faVYcVd	QPN\T̂XRQ\Pd	XPY	_VaQVNd	_V	NTVV	XPY	UaVXT	\N	aQVPWd	UaXQ̂Wd	WVUOTQRb	QPRVTVWRWd	\T	
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HIJKLMNOIJHPQ	RI	SOTUN	US	VWH	XUIVNOJVUNQ	YKMJUIVNOJVUNPQ	LOVHNROZ	PK[[ZRHNPQ	UN	UVWHN	[HNPUIP	UN	HIVRVRHP	VWOV	[NUTR\H\	ZOMUNQ	LOVHNROZP	OI\	H]KR[LHIV	NHZOVRÎ	VU	VWH	_UǸab	cde	fghijkjlmign	koh	pmqrgsib	cdedt	uWH	XUIPVNKJVRUI	vOIÔHN	wRZZQ	wRVWRI	PHTHI	\OxP	OSVHN	VWH	XUIPVNKJVRUI	vOIÔHNyP	NHJHR[V	US	VWH	XUIVNOJVUNyP	z[[ZRJOVRUI	SUN	{OxLHIVQ	NHTRHw	VWH	z[[ZRJOVRUIQ	JHNVRSx	VWH	OLUKIV	VWH	XUIPVNKJVRUI	vOIÔHN	\HVHNLRIHP	RP	\KH	VWH	XUIVNOJVUNQ	OI\	SUNwON\	VWH	XUIVNOJVUNyP	z[[ZRJOVRUI	OI\	XHNVRSRJOVH	SUN	{OxLHIV	VU	VWH	zNJWRVHJVa	_RVWRI	PHTHI	\OxP	OSVHN	VWH	zNJWRVHJV	NHJHRTHP	VWH	XUIVNOJVUNyP	z[[ZRJOVRUI	SUN	{OxLHIV	SNUL	VWH	XUIPVNKJVRUI	vOIÔHNQ	VWH	zNJWRVHJV	wRZZ	HRVWHN	|}~	RPPKH	VU	VWH	�wIHN	O	XHNVRSRJOVH	SUN	{OxLHIVQ	RI	VWH	SKZZ	OLUKIV	US	VWH	z[[ZRJOVRUI	SUN	{OxLHIVQ	wRVW	O	JU[x	VU	VWH	XUIPVNKJVRUI	vOIÔHN�	UN	|�~	RPPKH	VU	VWH	�wIHN	O	XHNVRSRJOVH	SUN	{OxLHIV	SUN	PKJW	OLUKIV	OP	VWH	zNJWRVHJV	\HVHNLRIHP	RP	[NU[HNZx	\KHQ	OI\	IUVRSx	VWH	XUIPVNKJVRUI	vOIÔHN	OI\	�wIHN	US	VWH	zNJWRVHJVyP	NHOPUIP	SUN	wRVWWUZ\RÎ	JHNVRSRJOVRUI	RI	[ONV	OP	[NUTR\H\	RI	YHJVRUI	�a�a}�	UN	|�~	wRVWWUZ\	JHNVRSRJOVRUI	US	VWH	HIVRNH	z[[ZRJOVRUI	SUN	{OxLHIVQ	OI\	IUVRSx	VWH	XUIPVNKJVRUI	vOIÔHN	OI\	�wIHN	US	VWH	zNJWRVHJVyP	NHOPUI	SUN	wRVWWUZ\RÎ	JHNVRSRJOVRUI	RI	wWUZH	OP	[NUTR\H\	RI	YHJVRUI	�a�a}a	uWH	XUIPVNKJVRUI	vOIÔHN	wRZZ	[NUL[VZx	SUNwON\	VU	VWH	XUIVNOJVUN	VWH	zNJWRVHJVyP	IUVRJH	US	wRVWWUZ\RÎ	JHNVRSRJOVRUIab	cded�	uWH	XUIPVNKJVRUI	vOIÔHNyP	JHNVRSRJOVRUI	US	OI	z[[ZRJOVRUI	SUN	{OxLHIV	PWOZZ	MH	MOPH\	K[UI	VWH	XUIPVNKJVRUI	vOIÔHNyP	HTOZKOVRUI	US	VWH	_UǸ	OI\	VWH	\OVO	RI	VWH	z[[ZRJOVRUI	UN	z[[ZRJOVRUIP	SUN	{OxLHIVa	uWH	XUIPVNKJVRUI	vOIÔHNyP	JHNVRSRJOVRUI	wRZZ	JUIPVRVKVH	O	NH[NHPHIVOVRUI	VWOVQ	VU	VWH	MHPV	US	VWH	XUIPVNKJVRUI	vOIÔHNyP	̀IUwZH\̂HQ	RISUNLOVRUIQ	OI\	MHZRHSQ	VWH	_UǸ	WOP	[NÛNHPPH\	VU	VWH	[URIV	RI\RJOVH\Q	VWH	]KOZRVx	US	VWH	_UǸ	RP	RI	OJJUN\OIJH	wRVW	VWH	XUIVNOJV	�UJKLHIVPQ	OI\	VWOV	VWH	XUIVNOJVUN	RPQ	UN	XUIVNOJVUNP	ONHQ	HIVRVZH\	VU	[OxLHIV	RI	VWH	OLUKIV	JHNVRSRH\a����������	��������b	cded�	uWH	zNJWRVHJVyP	RPPKOIJH	US	O	XHNVRSRJOVH	SUN	{OxLHIV	PWOZZ	MH	MOPH\	K[UI	VWH	zNJWRVHJVyP	HTOZKOVRUI	US	VWH	_UǸQ	VWH	NHJULLHI\OVRUI	US	VWH	XUIPVNKJVRUI	vOIÔHNQ	OI\	\OVO	RI	VWH	z[[ZRJOVRUI	SUN	{OxLHIV	UN	{NU�HJV	z[[ZRJOVRUI	SUN	{OxLHIVa	uWH	zNJWRVHJVyP	JHNVRSRJOVRUI	wRZZ	JUIPVRVKVH	O	NH[NHPHIVOVRUI	VWOVQ	VU	VWH	MHPV	US	VWH	zNJWRVHJVyP	̀IUwZH\̂HQ	RISUNLOVRUIQ	OI\	MHZRHSQ	VWH	_UǸ	WOP	[NÛNHPPH\	VU	VWH	[URIV	RI\RJOVH\Q	VWH	]KOZRVx	US	VWH	_UǸ	RP	RI	OJJUN\OIJH	wRVW	VWH	XUIVNOJV	�UJKLHIVPQ	OI\	VWOV	VWH	XUIVNOJVUN	RPQ	UN	XUIVNOJVUNP	ONHQ	HIVRVZH\	VU	[OxLHIV	RI	VWH	OLUKIV	JHNVRSRH\ab	cdede	uWH	NH[NHPHIVOVRUIP	LO\H	[KNPKOIV	VU	YHJVRUIP	�a�a�	OI\	�a�a�	ONH	PKM�HJV	VU	OI	HTOZKOVRUI	US	VWH	_UǸ	SUN	JUISUNLOIJH	wRVW	VWH	XUIVNOJV	�UJKLHIVP	K[UI	YKMPVOIVROZ	XUL[ZHVRUIQ	VU	NHPKZVP	US	PKMPH]KHIV	VHPVP	OI\	RIP[HJVRUIPQ	VU	JUNNHJVRUI	US	LRIUN	\HTROVRUIP	SNUL	VWH	XUIVNOJV	�UJKLHIVP	[NRUN	VU	JUL[ZHVRUIQ	OI\	VU	P[HJRSRJ	]KOZRSRJOVRUIP	H�[NHPPH\	Mx	VWH	XUIPVNKJVRUI	vOIÔHN	UN	zNJWRVHJVab	cded�	uWH	RPPKOIJH	US	O	XHNVRSRJOVH	SUN	{OxLHIV	wRZZ	IUV	MH	O	NH[NHPHIVOVRUI	VWOV	VWH	XUIPVNKJVRUI	vOIÔHN	UN	zNJWRVHJV	WOP	|}~	LO\H	H�WOKPVRTH	UN	JUIVRIKUKP	UI�PRVH	RIP[HJVRUIP	VU	JWHJ̀	VWH	]KOZRVx	UN	]KOIVRVx	US	VWH	_UǸ�	|�~	NHTRHwH\	JUIPVNKJVRUI	LHOIPQ	LHVWU\PQ	VHJWIR]KHPQ	PH]KHIJHPQ	UN	[NUJH\KNHP�	|�~	NHTRHwH\	JU[RHP	US	NH]KRPRVRUIP	NHJHRTH\	SNUL	YKMJUIVNOJVUNP	OI\	PK[[ZRHNP	OI\	UVWHN	\OVO	NH]KHPVH\	Mx	VWH	�wIHN	VU	PKMPVOIVROVH	VWH	XUIVNOJVUNyP	NR̂WV	VU	[OxLHIV�	UN	|�~	LO\H	H�OLRIOVRUI	VU	OPJHNVORI	WUw	UN	SUN	wWOV	[KN[UPH	VWH	XUIVNOJVUN	WOP	KPH\	LUIHx	[NHTRUKPZx	[OR\	UI	OJJUKIV	US	VWH	XUIVNOJV	YKLa����������	��������b	cd�	�gljnjosn	io	�ji��o��	fghijkjlmijosb	cd�dt	uWH	XUIPVNKJVRUI	vOIÔHN	UN	zNJWRVHJV	LOx	wRVWWUZ\	O	XHNVRSRJOVH	SUN	{OxLHIV	UN	{NU�HJV	XHNVRSRJOVH	SUN	{OxLHIV	RI	wWUZH	UN	RI	[ONVQ	VU	VWH	H�VHIV	NHOPUIOMZx	IHJHPPONx	VU	[NUVHJV	VWH	�wIHNQ	RS	RI	VWH	XUIPVNKJVRUI	vOIÔHNyP	UN	zNJWRVHJVyP	U[RIRUI	VWH	NH[NHPHIVOVRUIP	VU	VWH	�wIHN	NH]KRNH\	Mx	YHJVRUI	�a�a�	OI\	�a�a�	JOIIUV	MH	LO\Ha	�S	VWH	XUIPVNKJVRUI	vOIÔHN	UN	zNJWRVHJV	RP	KIOMZH	VU	JHNVRSx	[OxLHIV	RI	VWH	OLUKIV	US	VWH	z[[ZRJOVRUIQ	VWH	XUIPVNKJVRUI	vOIÔHN	wRZZ	IUVRSx	VWH	XUIVNOJVUN	OI\	�wIHN	OP	[NUTR\H\	RI	YHJVRUI	�a�a}a	�S	VWH	XUIVNOJVUNQ	XUIPVNKJVRUI	vOIÔHN	OI\	zNJWRVHJV	JOIIUV	ÔNHH	UI	O	NHTRPH\	OLUKIVQ	VWH	zNJWRVHJV	wRZZ	[NUL[VZx	RPPKH	O	XHNVRSRJOVH	SUN	{OxLHIV	UN	O	{NU�HJV	XHNVRSRJOVH	SUN	{OxLHIV	SUN	VWH	OLUKIV	SUN	wWRJW	VWH	zNJWRVHJV	RP	OMZH	VU	LÒH	PKJW	NH[NHPHIVOVRUIP	VU	VWH	�wIHNa	uWH	XUIPVNKJVRUI	vOIÔHN	UN	zNJWRVHJV	LOx	OZPU	wRVWWUZ\	O	XHNVRSRJOVH	SUN	{OxLHIV	UNQ	MHJOKPH	US	PKMPH]KHIVZx	\RPJUTHNH\	HTR\HIJHQ	LOx	IKZZRSx	VWH	wWUZH	UN	O	[ONV	US	O	XHNVRSRJOVH	SUN	{OxLHIV	UN	{NU�HJV	XHNVRSRJOVH	SUN	{OxLHIV	[NHTRUKPZx	RPPKH\Q	VU	PKJW	H�VHIV	OP	LOx	MH	IHJHPPONx	RI	VWH	XUIPVNKJVRUI	vOIÔHNyP	UN	zNJWRVHJVyP	U[RIRUI	VU	[NUVHJV	VWH	�wIHN	SNUL	ZUPP	SUN	wWRJW	VWH	XUIVNOJVUN	RP	NHP[UIPRMZHQ	RIJZK\RÎ	ZUPP	NHPKZVRÎ	SNUL	VWH	OJVP	OI\	ULRPPRUIP	\HPJNRMH\	RI	YHJVRUI	�a�a�	MHJOKPH	USdt \HSHJVRTH	_UǸ	IUV	NHLH\RH\�
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HI JKLMN	OPMJQ	RSPLTU	VLSWN	XM	MWPUXYPZSW	W[LNWYRW	LYNLRPJLY\	OMXZPZSW	VLSLY\	XV	U]RK	RSPLTÛ	]YSWUU	UWR]MLJQ	PRRWOJPZSW	JX	JKW	_̀ YWM	LU	OMX[LNWN	ZQ	JKW	aXYJMPRJXMbHc VPLS]MW	XV	JKW	aXYJMPRJXM	JX	TPdW	OPQTWYJU	OMXOWMSQ	JX	e]ZRXYJMPRJXMU	XM	U]OOSLWMU	VXM	SPZXM̂	TPJWMLPSU	XM	Wf]LOTWYJbHg MWPUXYPZSW	W[LNWYRW	JKPJ	JKW	hXMd	RPYYXJ	ZW	RXTOSWJWN	VXM	JKW	]YOPLN	ZPSPYRW	XV	JKW	aXYJMPRJ	e]TbHi NPTP\W	JX	JKW	_̀ YWM	XM	P	eWOPMPJW	aXYJMPRJXM	XM	XJKWM	aXYJMPRJXMbHj MWPUXYPZSW	W[LNWYRW	JKPJ	JKW	hXMd	̀LSS	YXJ	ZW	RXTOSWJWN	̀LJKLY	JKW	aXYJMPRJ	kLTŴ	PYN	JKPJ	JKW	]YOPLN	ZPSPYRW	̀X]SN	YXJ	ZW	PNWf]PJW	JX	RX[WM	PRJ]PS	XM	SLf]LNPJWN	NPTP\WU	VXM	JKW	PYJLRLOPJWN	NWSPQb	XMHl MWOWPJWN	VPLS]MW	JX	RPMMQ	X]J	JKW	hXMd	LY	PRRXMNPYRW	̀LJK	JKW	aXYJMPRJ	mXR]TWYJUno	pHiHI	hKWY	WLJKWM	OPMJQ	NLUO]JWU	JKW	qMRKLJWRJrU	NWRLULXY	MW\PMNLY\	P	aWMJLVLRPJW	VXM	sPQTWYJ	]YNWM	eWRJLXY	tnunv̂	LY	K̀XSW	XM	LY	OPMĴ	JKPJ	OPMJQ	TPQ	U]ZTLJ	P	aSPLT	LY	PRRXMNPYRW	̀LJK	qMJLRSW	vuno	pHiHc	hKWY	JKW	MWPUXYU	VXM	̀LJKKXSNLY\	RWMJLVLRPJLXY	PMW	MWTX[WN̂	RWMJLVLRPJLXY	̀LSS	ZW	TPNW	VXM	PTX]YJU	OMW[LX]USQ	L̀JKKWSNno	pHiHg	wV	JKW	qMRKLJWRJ	XM	aXYUJM]RJLXY	xPYP\WM	̀LJKKXSNU	RWMJLVLRPJLXY	VXM	OPQTWYJ	]YNWM	eWRJLXY	tnunv̂	JKW	_̀ YWM	TPQ̂	PJ	LJU	UXSW	XOJLXŶ	LUU]W	yXLYJ	RKWRdU	JX	JKW	aXYJMPRJXM	PYN	JX	PYQ	e]ZRXYJMPRJXM	XM	U]OOSLWM	JX	̀KXT	JKW	aXYJMPRJXM	VPLSWN	JX	TPdW	OPQTWYJ	VXM	hXMd	OMXOWMSQ	OWMVXMTWN	XM	TPJWMLPS	XM	Wf]LOTWYJ	U]LJPZSQ	NWSL[WMWNn	wV	JKW	_̀ YWM	TPdWU	OPQTWYJU	ZQ	yXLYJ	RKWRd̂	JKW	_̀ YWM	UKPSS	YXJLVQ	JKW	qMRKLJWRJ	PYN	JKW	aXYUJM]RJLXY	xPYP\WM̂	PYN	ZXJK	L̀SS	MWVSWRJ	U]RK	OPQTWYJ	XY	JKW	YWzJ	aWMJLVLRPJW	VXM	sPQTWYJno	pHj	{|}~|���	{�������o	pHjH�	qVJWM	JKW	qMRKLJWRJ	KPU	LUU]WN	P	aWMJLVLRPJW	VXM	sPQTWYĴ	JKW	_̀ YWM	UKPSS	TPdW	OPQTWYJ	LY	JKW	TPYYWM	PYN	L̀JKLY	JKW	JLTW	OMX[LNWN	LY	JKW	aXYJMPRJ	mXR]TWYJU	PYN	UKPSS	UX	YXJLVQ	JKW	aXYUJM]RJLXY	xPYP\WM	PYN	qMRKLJWRJno	pHjHI	kKW	aXYJMPRJXM	UKPSS	OPQ	WPRK	e]ZRXYJMPRJXM̂	YX	SPJWM	JKPY	UW[WY	NPQU	PVJWM	MWRWLOJ	XV	OPQTWYJ	VMXT	JKW	_̀ YWM̂	JKW	PTX]YJ	JX	̀KLRK	JKW	e]ZRXYJMPRJXM	LU	WYJLJSWN̂	MWVSWRJLY\	OWMRWYJP\WU	PRJ]PSSQ	MWJPLYWN	VMXT	OPQTWYJU	JX	JKW	aXYJMPRJXM	XY	PRRX]YJ	XV	JKW	e]ZRXYJMPRJXMrU	OXMJLXY	XV	JKW	hXMdn	kKW	aXYJMPRJXM	UKPSŜ	ZQ	POOMXOMLPJW	P\MWWTWYJ	L̀JK	WPRK	e]ZRXYJMPRJXM̂	MWf]LMW	WPRK	e]ZRXYJMPRJXM	JX	TPdW	OPQTWYJU	JX	e]Z�U]ZRXYJMPRJXMU	LY	P	ULTLSPM	TPYYWMno	pHjHc	kKW	aXYUJM]RJLXY	xPYP\WM	̀LSŜ	XY	MWf]WUĴ	V]MYLUK	JX	P	e]ZRXYJMPRJXM̂	LV	OMPRJLRPZSŴ	LYVXMTPJLXY	MW\PMNLY\	OWMRWYJP\WU	XV	RXTOSWJLXY	XM	PTX]YJU	POOSLWN	VXM	ZQ	JKW	aXYJMPRJXM	PYN	PRJLXY	JPdWY	JKWMWXY	ZQ	JKW	_̀ YWM̂	aXYUJM]RJLXY	xPYP\WM	PYN	qMRKLJWRJ	XY	PRRX]YJ	XV	OXMJLXYU	XV	JKW	hXMd	NXYW	ZQ	U]RK	e]ZRXYJMPRJXMno	pHjHg	kKW	_̀ YWM	KPU	JKW	ML\KJ	JX	MWf]WUJ	̀MLJJWY	W[LNWYRW	VMXT	JKW	aXYJMPRJXM	JKPJ	JKW	aXYJMPRJXM	KPU	OMXOWMSQ	OPLN	e]ZRXYJMPRJXMU	PYN	TPJWMLPS	PYN	Wf]LOTWYJ	U]OOSLWMUr	PTX]YJU	OPLN	ZQ	JKW	_̀ YWM	JX	JKW	aXYJMPRJXM	VXM	U]ZRXYJMPRJWN	hXMdn	wV	JKW	aXYJMPRJXM	VPLSU	JX	V]MYLUK	U]RK	W[LNWYRW	̀LJKLY	UW[WY	NPQÛ	JKW	_̀ YWM	UKPSS	KP[W	JKW	ML\KJ	JX	RXYJPRJ	e]ZRXYJMPRJXMU	PYN	U]OOSLWMU	JX	PURWMJPLY	̀KWJKWM	JKWQ	KP[W	ZWWY	OMXOWMSQ	OPLNn	�WLJKWM	JKW	_̀ YWM̂	aXYUJM]RJLXY	xPYP\WM	YXM	qMRKLJWRJ	UKPSS	KP[W	PY	XZSL\PJLXY	JX	OPQ̂	XM	JX	UWW	JX	JKW	OPQTWYJ	XV	TXYWQ	JX̂	P	e]ZRXYJMPRJXM	XM	U]OOSLWM̂	WzRWOJ	PU	TPQ	XJKWM̀LUW	ZW	MWf]LMWN	ZQ	SP̀no	pHjHi	kKW	aXYJMPRJXMrU	OPQTWYJU	JX	TPJWMLPS	PYN	Wf]LOTWYJ	U]OOSLWMU	UKPSS	ZW	JMWPJWN	LY	P	TPYYWM	ULTLSPM	JX	JKPJ	OMX[LNWN	LY	eWRJLXYU	tn�n�̂	tn�n�	PYN	tn�n�no	pHjHj	q	aWMJLVLRPJW	VXM	sPQTWYĴ	P	OMX\MWUU	OPQTWYĴ	XM	OPMJLPS	XM	WYJLMW	]UW	XM	XRR]OPYRQ	XV	JKW	sMXyWRJ	ZQ	JKW	_̀ YWM	UKPSS	YXJ	RXYUJLJ]JW	PRRWOJPYRW	XV	hXMd	YXJ	LY	PRRXMNPYRW	̀LJK	JKW	aXYJMPRJ	mXR]TWYJUno	pHjHl	�YSWUU	JKW	aXYJMPRJXM	OMX[LNWU	JKW	_̀ YWM	̀LJK	P	OPQTWYJ	ZXYN	LY	JKW	V]SS	OWYPS	U]T	XV	JKW	aXYJMPRJ	e]T̂	OPQTWYJU	MWRWL[WN	ZQ	JKW	aXYJMPRJXM	VXM	hXMd	OMXOWMSQ	OWMVXMTWN	ZQ	e]ZRXYJMPRJXMU	XM	OMX[LNWN	ZQ	U]OOSLWMU	UKPSS	ZW	KWSN	ZQ	JKW	aXYJMPRJXM	VXM	JKXUW	e]ZRXYJMPRJXMU	XM	U]OOSLWMU	̀KX	OWMVXMTWN	hXMd	XM	V]MYLUKWN	TPJWMLPSÛ	XM	ZXJK̂	]YNWM	RXYJMPRJ	̀LJK	JKW	aXYJMPRJXM	VXM	̀KLRK	OPQTWYJ	̀PU	TPNW	ZQ	JKW	_̀ YWMn	�XJKLY\	RXYJPLYWN	KWMWLY	UKPSS	MWf]LMW	TXYWQ	JX	ZW	OSPRWN	LY	P	UWOPMPJW	PRRX]YJ	PYN	YXJ	RXTTLY\SWN	̀LJK	TXYWQ	XV	JKW	aXYJMPRJXM̂	RMWPJW	PYQ	VLN]RLPMQ	SLPZLSLJQ	XM	JXMJ	SLPZLSLJQ	XY	JKW	OPMJ	XV	JKW	aXYJMPRJXM	VXM	ZMWPRK	XV	JM]UĴ	XM	WYJLJSW	PYQ	OWMUXY	XM	WYJLJQ	JX	PY	P̀PMN	XV	O]YLJL[W	NPTP\WU	P\PLYUJ	JKW	aXYJMPRJXM	VXM	ZMWPRK	XV	JKW	MWf]LMWTWYJU	XV	JKLU	OMX[LULXYn



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	����%����#	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.��./0	1(	��	�23��3����	�#��	4�#��	5�����6��0���	-����	�7����%	��	��3�03���6!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D��0���2/��E FG

H	IJKJL	MNOPQRSR	TUS	VWXSN	UYZ	[\][Q]]SR	QTZ	̂Y_̀ SXT	Oa]QbYTQOXZ	\XRSN	TUS	cOXTNYdT	eOd\̀ SXTZf	TUS	cOXTNYdTON	ZUY]]	RS[SXR	YXR	QXRS̀XQ[_	TUS	VWXSN	[NÒ 	Y]]	]OZZf	]QYaQ]QT_f	RỲYbS	ON	SĝSXZSf	QXd]\RQXb	NSYZOXYa]S	YTTONXS_hZ	[SSZ	YXR	]QTQbYTQOX	SĝSXZSZf	YNQZQXb	O\T	O[	YX_	]QSX	d]YQ̀	ON	OTUSN	d]YQ̀	[ON	̂Y_̀ SXT	a_	YX_	i\adOXTNYdTON	ON	Z\̂ ]̂QSN	O[	YX_	TQSNj	k̂OX	NSdSQ̂T	O[	XOTQdS	O[	Y	]QSX	d]YQ̀	ON	OTUSN	d]YQ̀	[ON	̂Y_̀ SXTf	TUS	VWXSN	ZUY]]	XOTQ[_	TUS	cOXTNYdTONj	l[	Ŷ N̂OPSR	a_	TUS	Ŷ ]̂QdYa]S	dO\NTf	WUSX	NSm\QNSRf	TUS	cOXTNYdTON	̀Y_	Z\aZTQT\TS	Y	Z\NST_	aOXR	[ON	TUS	̂NÔSNT_	YbYQXZT	WUQdU	TUS	]QSX	ON	OTUSN	d]YQ̀	[ON	̂Y_̀ SXT	UYZ	aSSX	YZZSNTSRjH	IJn	opqrstu	vw	xpyzu{|l[	TUS	cOXZTN\dTQOX	}YXYbSN	YXR	~NdUQTSdT	RO	XOT	QZZ\S	Y	cSNTQ[QdYTS	[ON	MY_̀ SXT	ON	Y	MNO�SdT	cSNTQ[QdYTS	[ON	MY_̀ SXTf	TUNO\bU	XO	[Y\]T	O[	TUS	cOXTNYdTONf	WQTUQX	[O\NTSSX	RY_Z	Y[TSN	TUS	cOXZTN\dTQOX	}YXYbSNhZ	NSdSQ̂T	O[	TUS	cOXTNYdTONhZ	~̂ ]̂QdYTQOX	[ON	MY_̀ SXTf	ON	Q[	TUS	VWXSN	ROSZ	XOT	̂Y_	TUS	cOXTNYdTON	WQTUQX	ZSPSX	RY_Z	Y[TSN	TUS	RYTS	SZTYa]QZUSR	QX	TUS	cOXTNYdT	eOd\̀ SXTZf	TUS	ỲO\XT	dSNTQ[QSR	a_	TUS	cOXZTN\dTQOX	}YXYbSN	YXR	~NdUQTSdT	ON	YWYNRSR	a_	aQXRQXb	RQẐ\TS	NSZO]\TQOXf	TUSX	TUS	cOXTNYdTON	̀Y_f	\̂OX	ZSPSX	YRRQTQOXY]	RY_Zh	WNQTTSX	XOTQdS	TO	TUS	VWXSNf	cOXZTN\dTQOX	}YXYbSN	YXR	~NdUQTSdTf	ZTÔ	TUS	�ON�	\XTQ]	̂Y_̀ SXT	O[	TUS	ỲO\XT	OWQXb	UYZ	aSSX	NSdSQPSRj	�US	cOXTNYdT	�Q̀S	ZUY]]	aS	SgTSXRSR	Ŷ N̂ÔNQYTS]_f	YXR	TUS	cOXTNYdT	i\̀ 	ZUY]]	aS	QXdNSYZSR	a_	TUS	ỲO\XT	O[	TUS	cOXTNYdTONhZ	NSYZOXYa]S	dOZTZ	O[	ZU\TROWXf	RS]Y_	YXR	ZTYNT�\̂f	̂]\Z	QXTSNSZT	YZ	̂NOPQRSR	[ON	QX	TUS	cOXTNYdT	eOd\̀ SXTZjH	IJL	�s��|p{|qpr	�vz�ru|qv{H	IJLJ�	i\aZTYXTQY]	cÒ ]̂STQOX	QZ	TUS	ZTYbS	QX	TUS	̂NObNSZZ	O[	TUS	�ON�	WUSX	TUS	�ON�	ON	RSZQbXYTSR	̂ONTQOX	TUSNSO[	QZ	Z\[[QdQSXT]_	dÒ ]̂STS	QX	YddONRYXdS	WQTU	TUS	cOXTNYdT	eOd\̀ SXTZ	ZO	TUS	VWXSN	dYX	Odd\̂_	ON	\TQ]Q�S	TUS	�ON�	[ON	QTZ	QXTSXRSR	\ZSj����������	���������	�����	�O	]YTSN	TUYX	��	RY_Z	̂NQON	TO	TUS	cOXTNYdT�ZdUSR\]SR	RYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOXf	TUS	cOXTNYdTON	ZUY]]	QZZ\S	Y	]STTSN	TO	TUS	~NdUQTSdT	YXR	cOXZTN\dTQOX	}YXYbSN	dOX[QǸQXb	TUSQN	WON�	QZ	NSYR_	[ON	TUS	i\aZTYXTQY]	cÒ ]̂STQOX	QXẐSdTQOXj		�O	]YTSN	TUYX	ZSPSX	RY_Z	Y[TSN	cOXTNYdT�ZdUSR\]SR	RYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOX	�QXd]\RQXb	Y\TUONQ�SR	YR�\ZT̀SXTZ f	TUS	~NdUQTSdT	WQ]]	̀Y�S	YX	QXẐSdTQOX	TO	RSTSǸQXS	WUSTUSN	TUS	�ON�	ON	RSZQbXYTSR	̂ONTQOX	TUSNSO[	QZ	Z\aZTYXTQY]]_	dÒ ]̂STSj	~aZSXdS	TUS	dOXTNYdTON	]STTSN	dOX[QǸQXb	NSYRQXSZZ	O[	WON�f	TUS	~NdUQTSdT	̀Y_	S]SdT	TO	ÔZT̂OXS	TUS	Z\aZTYXTQY]	dÒ ]̂STQOX	QXẐSdTQOXj		l[	TUS	~NdUQTSdThZ	QXẐSdTQOX	RQZd]OZSZ	YX_	QTS̀	WUQdU	QZ	XOT	Z\[[QdQSXT]_	dÒ ]̂STS	QX	YddONRYXdS	WQTU	TUS	cOXTNYdT	eOd\̀ SXTZ	ZO	TUYT	TUS	VWXSN	dYX	Odd\̂_	ON	\TQ]Q�S	TUS	�ON�	ON	RSZQbXYTSR	̂ONTQOX	TUSNSO[	[ON	QTZ	QXTSXRSR	\ZSf	TUS	cOXTNYdTON	ZUY]]f	aS[ONS	QZZ\YXdS	O[	cSNTQ[QdYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOXf	dÒ ]̂STS	ON	dONNSdT	Z\dU	QTS̀	\̂OX	XOTQ[QdYTQOX	a_	TUS	~NdUQTSdTj	lX	Z\dU	dYZSf	TUS	cOXTNYdTON	ZUY]]	TUSX	Z\à QT	Y	NSm\SZT	[ON	YXOTUSN	QXẐSdTQOX	a_	TUS	~NdUQTSdT	TO	RSTSǸQXS	TUS	YdT\Y]	RYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOXj�	������¡	�US	~NdUQTSdT	WQ]]	̂SN[OǸ	XO	̀ONS	TUYX	OXS	QXẐSdTQOX	TO	RSTSǸQXS	WUSTUSN	TUS	�ON�	ON	Y	RSZQbXYTSR	ÔNTQOX	TUSNSO[	UYZ	YTTYQXSR	i\aZTYXTQY]	cÒ ]̂STQOX	QX	YddONRYXdS	WQTU	TUS	cOXTNYdT	eOd\̀ SXTZj	�US	VWXSN	QZ	SXTQT]SR	TO	NSQ̀a\NZS̀SXT	[NÒ 	TUS	cOXTNYdTON	[ON	ỲO\XTZ	̂YQR	TO	TUS	~NdUQTSdT	[ON	YX_	YRRQTQOXY]	QXẐSdTQOXZjH	IJLJ¢	�USX	TUS	�ON�	ON	RSZQbXYTSR	̂ONTQOX	TUSNSO[	QZ	Z\aZTYXTQY]]_	dÒ ]̂STSf	TUS	~NdUQTSdT	WQ]]	̂NŜYNS	Y	cSNTQ[QdYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOX	TUYT	ZUY]]	SZTYa]QZU	TUS	RYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOX£	SZTYa]QZU	NSẐOXZQaQ]QTQSZ	O[	TUS	VWXSN	YXR	cOXTNYdTON	[ON	ZSd\NQT_f	̀YQXTSXYXdSf	USYTf	\TQ]QTQSZf	RỲYbS	TO	TUS	�ON�	YXR	QXZ\NYXdS£	YXR	[Qg	TUS	TQ̀S	WQTUQX	WUQdU	TUS	cOXTNYdTON	ZUY]]	[QXQZU	Y]]	QTS̀Z	OX	TUS	]QZT	YddÒ ŶX_QXb	TUS	cSNTQ[QdYTSj	�YNNYXTQSZ	NSm\QNSR	a_	TUS	cOXTNYdT	eOd\̀ SXTZ	ZUY]]	dÒ S̀XdS	OX	TUS	RYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOX	O[	TUS	�ON�	ON	RSZQbXYTSR	̂ONTQOX	TUSNSO[	\X]SZZ	OTUSNWQZS	̂NOPQRSR	QX	TUS	cSNTQ[QdYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOXjH	IJLJ¤	�US	cSNTQ[QdYTS	O[	i\aZTYXTQY]	cÒ ]̂STQOX	ZUY]]	aS	Z\à QTTSR	TO	TUS	VWXSN	YXR	cOXTNYdTON	[ON	TUSQN	WNQTTSX	YddŜTYXdS	O[	NSẐOXZQaQ]QTQSZ	YZZQbXSR	TO	TUS̀	QX	TUS	cSNTQ[QdYTSj	k̂OX	Z\dU	YddŜTYXdSf	YXR	dOXZSXT	O[	Z\NST_	Q[	YX_f	TUS	VWXSN	ZUY]]	̀Y�S	̂Y_̀ SXT	O[	NSTYQXYbS	Ŷ ]̂_QXb	TO	TUS	�ON�	ON	RSZQbXYTSR	̂ONTQOX	TUSNSO[j	i\dU	̂Y_̀ SXT	ZUY]]	aS	YR�\ZTSR	[ON	�ON�	TUYT	QZ	QXdÒ ]̂STS	ON	XOT	QX	YddONRYXdS	WQTU	TUS	NSm\QNS̀SXTZ	O[	TUS	cOXTNYdT	eOd\̀ SXTZj����������	��������H	IJI	xpt|qpr	¥¦¦s�p{¦y	vt	§�uH	IJIJ�	�US	VWXSN	̀Y_	Odd\̂_	ON	\ZS	YX_	dÒ ]̂STSR	ON	̂YNTQY]]_	dÒ ]̂STSR	̂ONTQOX	O[	TUS	�ON�	YT	YX_	ZTYbS	WUSX	Z\dU	̂ONTQOX	QZ	RSZQbXYTSR	a_	ZŜYNYTS	YbNSS̀SXT	WQTU	TUS	cOXTNYdTONf	̂NOPQRSR	Z\dU	Odd\̂YXd_	ON	\ZS	QZ	dOXZSXTSR	TO	a_	TUS	QXZ\NSN	YXR	Y\TUONQ�SR	a_	̂\a]Qd	Y\TUONQTQSZ	UYPQXb	�\NQZRQdTQOX	OPSN	TUS	MNO�SdTj	i\dU	̂YNTQY]	Odd\̂YXd_	ON	\ZS	Ỳ_	dÒ S̀XdS	WUSTUSN	ON	XOT	TUS	̂ONTQOX	QZ	Z\aZTYXTQY]]_	dÒ ]̂STSf	̂NOPQRSR	TUS	VWXSN	YXR	cOXTNYdTON	UYPS	YddŜTSR	QX	WNQTQXb	TUS	NSẐOXZQaQ]QTQSZ	YZZQbXSR	TO	SYdU	O[	TUS̀	[ON	̂Y_̀ SXTZf	NSTYQXYbS	Q[	YX_f	ZSd\NQT_f	̀YQXTSXYXdSf	
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HIJKL	MKNONKNIPL	QJRJSI	KT	KHI	UTVW	JXQ	NXPMVJXYIL	JXQ	HJZI	JSVIIQ	NX	[VNKNXS	YTXYIVXNXS	KHI	\IVNTQ	]TV	YTVVIYKNTX	T]	KHI	UTVW	JXQ	YTRRIXYIRIXK	T]	[JVVJXKNIP	VÎMNVIQ	_̀	KHI	aTXKVJYK	bTYMRIXKPc	aTXPIXK	T]	KHI	aTXKVJYKTV	KT	\JVKNJO	TYYM\JXỲ	TV	MPI	PHJOO	XTK	_I	MXVIJPTXJ_Ò	[NKHHIOQc	dHI	PKJSI	T]	KHI	\VTSVIPP	T]	KHI	UTVW	PHJOO	_I	QIKIVRNXIQ	_̀	[VNKKIX	JSVIIRIXK	_IK[IIX	KHI	e[XIV	JXQ	aTXKVJYKTV	TVL	N]	XT	JSVIIRIXK	NP	VIJYHIQL	_̀	QIYNPNTX	T]	KHI	fVYHNKIYK	J]KIV	YTXPMOKJKNTX	[NKH	KHI	aTXPKVMYKNTX	gJXJSIVch	ijijk	lRRIQNJKIÒ	\VNTV	KT	PMYH	\JVKNJO	TYYM\JXỲ	TV	MPIL	KHI	e[XIVL	aTXPKVMYKNTX	gJXJSIVL	aTXKVJYKTVL	JXQ	fVYHNKIYK	PHJOO	mTNXKÒ	NXP\IYK	KHI	JVIJ	KT	_I	TYYM\NIQ	TV	\TVKNTX	T]	KHI	UTVW	KT	_I	MPIQ	NX	TVQIV	KT	QIKIVRNXI	JXQ	VIYTVQ	KHI	YTXQNKNTX	T]	KHI	UTVWch	ijijn	oXOIPP	TKHIV[NPI	JSVIIQ	M\TXL	\JVKNJO	TYYM\JXỲ	TV	MPI	T]	J	\TVKNTX	TV	\TVKNTXP	T]	KHI	UTVW	PHJOO	XTK	YTXPKNKMKI	JYYI\KJXYI	T]	UTVW	XTK	YTR\ÒNXS	[NKH	KHI	VÎMNVIRIXKP	T]	KHI	aTXKVJYK	bTYMRIXKPch	ijpq	rstuv	wxyzv{|sxt	ut}	rstuv	~u�y{t|h	ijpqjp	eX	TV	[NKHNX	PIZIX	���	QJ̀P	]TOOT[NXS	KHI	QJKI	T]	�NXJO	aTR\OIKNTX	�JP	IPKJ_ONPHIQ	NX	KHI	_NQ	QTYMRIXKP	TV	RTQN]NIQ	_̀	aHJXSI	eVQIV�	KHI	fVYHNKIYK	[NOO	YTXQMYK	J	]NXJO	NXP\IYKNTX	T]	KHI	[TVWc	fP	J	VIPMOK	T]	KHJK	NXP\IYKNTXL	KHI	fVYHNKIYK		[NOO	NPPMI	J		�NXJO	lXP\IYKNTX	�I\TVKc	dHNP	VI\TVK	[NOO	QTYMRIXK	KHI	YTXQNKNTX	T]	KHI	[TVW	JXQ	[NOO	VIXQIV	J	]TVRJO	T\NXNTX	JP	KT	KHI	[HIKHIV	TV	XTK	KHI	[TVW	TV	QIPNSXJKIQ	\TVKNTX	NP	YTR\OIKIc	l]L	JP	J	VIPMOK	T]	KHI	fVYHNKIYK�P	NXP\IYKNTXL	NK	NP	QIKIVRNXIQ	KHJK	KHI	[TVW	NP	XTK	YTR\OIKI	JXQ	NX	JYYTVQJXYI	[NKH	KHI	aTXKVJYK	bTYMRIXKPL	KHI	fVYHNKIYK	PHJOO	XTKN]̀	KHI	e[XIV	JXQ	aTXKVJYKTV	NX	[VNKNXS	T]	KHNP	T\NXNTXc	dHNP	XTKNYI	[NOO	NXYOMQI	KHI	�NXJO	lXP\IYKNTX	�I\TVK	QTYMRIXKNXS	KHI	YTXQNKNTXP	T]	KHI	[TVW	JXQ	[NOO	_I	YTXPNQIVIQ	J	]TVRJO	XTKNYI	KT	KHI	aTXKVJYKTV	T]	KHINV	]JNOMVI	KT	]MO]NOO	KHI	KIVRP	JXQ	YTXQNKNTXP	T]	KHINV	YTXKVJYKc	l]	JP	J	VIPMOK	T]	KHNP	NXP\IYKNTXL	NK	NP	QIKIVRNXIQ	KHJK	KHI	[TVW	NP	YTR\OIKIL	KHI	aTXKVJYKTV	PHJOO	PM_RNK	KHINV	�NXJO	�J̀RIXK	f\\ONYJKNTX	JXQ	aIVKN]NYJKI	]TV	�J̀RIXKc	dHI	fVYHNKIYK	[NOO	KHIX	YIVKN]̀	JXQ	NPPMI	KHI	]NXJO	aIVKN]NYJKI	]TV	�J̀RIXK	PKJKNXS	KHJK	KT	KHI	_IPK	T]	KHI	fVYHNKIYKP	WXT[OIQSIL	NX]TVRJKNTX	JXQ	_IONI]L	JXQ	TX	KHI	_JPNP	T]	KHI	fVYHNKIYK�P	\IVNTQNY	PNKI	ZNPNKP	JXQ	NXP\IYKNTXPL	KHI	UTVW	HJP	_IIX	YTR\OIKIQ	NX	JYYTVQJXYI	[NKH	KHI	KIVRP	JXQ	YTXQNKNTXP	T]	KHI	aTXKVJYK	bTYMRIXKP	JXQ	KHJK	KHI	IXKNVI	_JOJXYI	]TMXQ	KT	_I	QMI	KHI	aTXKVJYKTV	JXQ	XTKIQ	NX	KHI	]NXJO	aIVKN]NYJKI	NP	QMI	JXQ	\J̀J_OIc	dHI	fVYHNKIYK�P	]NXJO	aIVKN]NYJKI	]TV	\J̀RIXK	[NOO	YTXPKNKMKI	J	]MVKHIV	VI\VIPIXKJKNTX	KHJK	KHI	YTXQNKNTXP	ONPKIQ	NX	PIYKNTX	�c��c�	JP	\VIYIQIXK	KT	KHI	aTXKVJYKTV�P	_INXS	IXKNKOIQ	KT	]NXJO	\J̀RIXK	HJZI	_IIX	]MO]NOOIQc	dHI	]NXJO	aIVKN]NYJKI	]TV	�J̀RIXK	[NOO	XTK	_I	NPPMIQ	MXKNO	JOO	[TVW	TX	KHI	]NXJO	NXP\IYKNTX	VI\TVK	NP	YTR\OIKIQ	TV	YTVVIYKIQch	ijpqjpjp	dHI	fVYHNKIYK	[NOO	\IV]TVR	XT	RTVI	KHJX	TXI	TX�PNKI	T_PIVZJKNTX	KT	QIKIVRNXI	[HIKHIV	KHI	UTVW	TV	J	QIPNSXJKIQ	\TVKNTX	KHIVIT]	HJP	JKKJNXIQ	�NXJO	aTR\OIKNTX	NX	JYYTVQJXYI	[NKH	KHI	aTXKVJYK	bTYMRIXKPc	dHI	e[XIV	NP	IXKNKOIQ	KT	VINR_MVPIRIXK	]VTR	KHI	aTXKVJYKTV	]TV	JRTMXKP	\JNQ	KT	KHI	fVYHNKIYK	]TV	JX̀	JQQNKNTXJO	TX�PNKI	T_PIVZJKNTXPch	ijpqjk	�INKHIV	]NXJO	\J̀RIXK	XTV	JX̀	VIRJNXNXS	VIKJNXIQ	\IVYIXKJSI	PHJOO	_IYTRI	QMI	MXKNO	KHI	aTXKVJYKTV	PM_RNKP	KT	KHI	fVYHNKIYK	KHVTMSH	KHI	aTXPKVMYKNTX	gJXJSIV	���	JX	J]]NQJZNK	KHJK	\J̀VTOOPL	_NOOP	]TV	RJKIVNJOP	JXQ	ÎMN\RIXKL	JXQ	TKHIV	NXQI_KIQXIPP	YTXXIYKIQ	[NKH	KHI	UTVW	]TV	[HNYH	KHI	e[XIV	TV	KHI	e[XIV�P	\VT\IVK̀	RNSHK	_I	VIP\TXPN_OI	TV	IXYMR_IVIQ	�OIPP	JRTMXKP	[NKHHIOQ	_̀	e[XIV�	HJZI	_IIX	\JNQ	TV	TKHIV[NPI	PJKNP]NIQL	���	J	YIVKN]NYJKI	IZNQIXYNXS	KHJK	NXPMVJXYI	VÎMNVIQ	_̀	KHI	aTXKVJYK	bTYMRIXKP	KT	VIRJNX	NX	]TVYI	J]KIV	]NXJO	\J̀RIXK	NP	YMVVIXKÒ	NX	I]]IYKL	���	J	[VNKKIX	PKJKIRIXK	KHJK	KHI	aTXKVJYKTV	WXT[P	T]	XT	VIJPTX	KHJK	KHI	NXPMVJXYI	[NOO	XTK	_I	VIXI[J_OI	KT	YTZIV	KHI	\IVNTQ	VÎMNVIQ	_̀	KHI	aTXKVJYK	bTYMRIXKPL	���	YTXPIXK	T]	PMVIK̀L	N]	JX̀L	KT	]NXJO	\J̀RIXK	���	QTYMRIXKJKNTX	T]	JX̀	P\IYNJO	[JVVJXKNIPL	PMYH	JP	RJXM]JYKMVIVP�	[JVVJXKNIP	TV	P\IYN]NY	�M_YTXKVJYKTV	[JVVJXKNIPL	JXQ	���L	N]	VÎMNVIQ	_̀	KHI	e[XIVL	TKHIV	QJKJ	IPKJ_ONPHNXS	\J̀RIXK	TV	PJKNP]JYKNTX	T]	T_ONSJKNTXPL	PMYH	JP	VIYIN\KP	JXQ	VIOIJPIP	JXQ	[JNZIVP	T]	ONIXPL	YOJNRPL	PIYMVNK̀	NXKIVIPKPL	TV	IXYMR_VJXYIP	JVNPNXS	TMK	T]	KHI	aTXKVJYKL	KT	KHI	I�KIXK	JXQ	NX	PMYH	]TVR	JP	RJ̀	_I	QIPNSXJKIQ	_̀	KHI	e[XIVc	l]	J	�M_YTXKVJYKTV	VI]MPIP	KT	]MVXNPH	J	VIOIJPI	TV	[JNZIV	VÎMNVIQ	_̀	KHI	e[XIVL	KHI	aTXKVJYKTV	RJ̀	]MVXNPH	J	_TXQ	PJKNP]JYKTV̀	KT	KHI	e[XIV	KT	NXQIRXN]̀	KHI	e[XIV	JSJNXPK	PMYH	ONIXL	YOJNRL	PIYMVNK̀	NXKIVIPKL	TV	IXYMR_VJXYIc	l]	J	ONIXL	YOJNRL	PIYMVNK̀	NXKIVIPKL	TV	IXYMR_VJXYI	VIRJNXP	MXPJKNP]NIQ	J]KIV	\J̀RIXKP	JVI	RJQIL	KHI	aTXKVJYKTV	PHJOO	VI]MXQ	KT	KHI	e[XIV	JOO	RTXÌ	KHJK	KHI	e[XIV	RJ̀	_I	YTR\IOOIQ	KT	\J̀	NX	QNPYHJVSNXS	KHI	ONIXL	YOJNRL	PIYMVNK̀	NXKIVIPKL	TV	IXYMR_VJXYIL	NXYOMQNXS	JOO	YTPKP	JXQ	VIJPTXJ_OI	JKKTVXÌP�	]IIPch	ijpqjn	l]L	J]KIV	�M_PKJXKNJO	aTR\OIKNTX	T]	KHI	UTVWL	]NXJO	YTR\OIKNTX	KHIVIT]	NP	RJKIVNJOÒ	QIOJ̀IQ	KHVTMSH	XT	]JMOK	T]	KHI	aTXKVJYKTV	TV	_̀	NPPMJXYI	T]	aHJXSI	eVQIVP	J]]IYKNXS	]NXJO	YTR\OIKNTXL	JXQ	KHI	aTXPKVMYKNTX	gJXJSIV	JXQ	fVYHNKIYK	PT	YTX]NVRL	KHI	e[XIV	PHJOOL	M\TX	J\\ONYJKNTX	_̀	KHI	aTXKVJYKTV	JXQ	YIVKN]NYJKNTX	_̀	KHI	aTXPKVMYKNTX	gJXJSIV	JXQ	fVYHNKIYKL	JXQ	[NKHTMK	KIVRNXJKNXS	KHI	aTXKVJYKL	RJWI	\J̀RIXK	T]	KHI	_JOJXYI	QMI	]TV	KHJK	\TVKNTX	T]	KHI	UTVW	]MOÒ	
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HIJKLMNMOP	HIQQMHNMOP	RSO	RHHMKNMOT	UV	NWM	QMJRXSXSY	ZRLRSHM	VIQ	[IQ\	SIN	V]LL̂	HIJKLMNMO	IQ	HIQQMHNMO	X_	LM__	NWRS	QMNRXSRYM	_NXK]LRNMO	XS	NWM	̀ISNQRHN	aIH]JMSN_P	RSO	XV	ZISO_	WRbM	ZMMS	V]QSX_WMOP	NWM	cQXNNMS	HIS_MSN	IV	NWM	_]QMN̂	NI	KR̂JMSN	IV	NWM	ZRLRSHM	O]M	VIQ	NWRN	KIQNXIS	IV	NWM	[IQ\	V]LL̂	HIJKLMNMO	RSO	RHHMKNMO	_WRLL	ZM	_]ZJXNNMO	Ẑ	NWM	ÌSNQRHNIQ	NI	NWM	dQHWXNMHN	NWQI]YW	NWM	̀IS_NQ]HNXIS	eRSRYMQ	KQXIQ	NI	HMQNXVXHRNXIS	IV	_]HW	KR̂JMSNT	f]HW	KR̂JMSN	_WRLL	ZM	JROM	]SOMQ	NMQJ_	RSO	HISOXNXIS_	YIbMQSXSY	VXSRL	KR̂JMSNP	MgHMKN	NWRN	XN	_WRLL	SIN	HIS_NXN]NM	R	cRXbMQ	IV	̀LRXJ_Th	ijkljm	nWM	JR\XSY	IV	VXSRL	KR̂JMSN	_WRLL	HIS_NXN]NM	R	cRXbMQ	IV	̀LRXJ_	Ẑ	NWM	ocSMQ	MgHMKN	NWI_M	RQX_XSY	VQIJjk LXMS_P	̀LRXJ_P	_MH]QXN̂	XSNMQM_N_P	IQ	MSH]JZQRSHM_	RQX_XSY	I]N	IV	NWM	̀ISNQRHN	RSO	]S_MNNLMOpjq VRXL]QM	IV	NWM	[IQ\	NI	HIJKL̂	cXNW	NWM	QMr]XQMJMSN_	IV	NWM	̀ISNQRHN	aIH]JMSN_pjs NMQJ_	IV	_KMHXRL	cRQQRSNXM_	QMr]XQMO	Ẑ	NWM	̀ISNQRHN	aIH]JMSN_p	IQjm R]OXN_	KMQVIQJMO	Ẑ	NWM	ocSMQP	XV	KMQJXNNMO	Ẑ	NWM	̀ISNQRHN	aIH]JMSN_P	RVNMQ	VXSRL	KR̂JMSNTh	ijkljt	dHHMKNRSHM	IV	VXSRL	KR̂JMSN	Ẑ	NWM	̀ISNQRHNIQP	R	f]ZHISNQRHNIQP	IQ	R	_]KKLXMQP	_WRLL	HIS_NXN]NM	R	cRXbMQ	IV	HLRXJ_	Ẑ	NWRN	KR̂MM	MgHMKN	NWI_M	KQMbXI]_L̂	JROM	XS	cQXNXSY	RSO	XOMSNXVXMO	Ẑ	NWRN	KR̂MM	R_	]S_MNNLMO	RN	NWM	NXJM	IV	VXSRL	dKKLXHRNXIS	VIQ	uR̂JMSNTh	ijkljv	UV	NWM	̀ISNQRHNIQ	X_	QM_KIS_XZLM	VIQ	OMLR̂_	XS	NWM	VXSRL	HIJKLMNXIS	RSO	HLI_MI]N	ZM̂ISO	NWM	HISNQRHN	_KMHXVXMO	NXJMP	NWM	ocSMQ	X_	MSNXNLMO	NI	QMXJZ]Q_MJMSN	VQIJ	NWM	̀ISNQRHNIQ	VIQ	RJI]SN_	KRXO	Ẑ	NWM	ocSMQ		NI	_]Z_Mr]MSNL̂	MgNMSO	NWM	wLMHNQISXH	f]ZJXNNRL	f̂_NMJ	xf]ZJXNNRL	wgHWRSYMyTz{|}~��	kl			�{�|�~|}��	��	��{����	z��	�{���{|�h	kljk	������	�����������	���	��������nWM	̀ISNQRHNIQ	_WRLL	ZM	QM_KIS_XZLM	VIQ	XSXNXRNXSYP	JRXSNRXSXSYP	RSO	_]KMQbX_XSY	RLL	_RVMN̂	KQMHR]NXIS_	RSO	KQIYQRJ_	XS	HISSMHNXIS	cXNW	NWM	KMQVIQJRSHM	IV	NWM	̀ISNQRHNT	nWM	̀ISNQRHNIQ	_WRLL	_]ZJXN	NWM	̀ISNQRHNIQ�_	_RVMN̂	KQIYQRJ	NI	NWM	ÌS_NQ]HNXIS	eRSRYMQ	VIQ	QMbXMc	RSO	HIIQOXSRNXIS	cXNW	NWM	_RVMN̂	KQIYQRJ_	IV	INWMQ	̀ISNQRHNIQ_T	nWM	̀ISNQRHNIQ	_WRLL	ZM	QM_KIS_XZLM	VIQ	JRXSNRXSXSY	_RVMN̂	ORNR	_WMMN_	RN	NWM	_XNMTnWM	̀IS_NQ]HNXIS	eRSRYMQ�_	QM_KIS_XZXLXNXM_	VIQ	QMbXMc	RSO	HIIQOXSRNXIS	IV	_RVMN̂	KQIYQRJ_	_WRLL	SIN	MgNMSO	NI	OXQMHN	HISNQIL	IbMQ	IQ	HWRQYM	IV	NWM	RHN_	IQ	IJX__XIS_	IV	NWM	̀ISNQRHNIQ_P	f]ZHISNQRHNIQ_P	RYMSN_	IQ	MJKLÎMM_	IV	NWM	ÌSNQRHNIQ_	IQ	f]ZHISNQRHNIQ_P	IQ	RŜ	INWMQ	KMQ_IS_	KMQVIQJXSY	KIQNXIS_	IV	NWM	[IQ\	RSO	SIN	OXQMHNL̂	MJKLÎMO	Ẑ	NWM	ÌS_NQ]HNXIS	eRSRYMQTh	kljq	������	��	�������	���	��������h	kljqjk	nWM	̀ISNQRHNIQ	_WRLL	NR\M	QMR_ISRZLM	KQMHR]NXIS_	VIQ	_RVMN̂	IVP	RSO	_WRLL	KQIbXOM	QMR_ISRZLM	KQINMHNXIS	NI	KQMbMSN	ORJRYMP	XS�]Q̂P	IQ	LI__	NIjk MJKLÎMM_	IS	NWM	[IQ\	RSO	INWMQ	KMQ_IS_	cWI	JR̂	ZM	RVVMHNMO	NWMQMẐpjq NWM	[IQ\	RSO	JRNMQXRL_	RSO	Mr]XKJMSN	NI	ZM	XSHIQKIQRNMO	NWMQMXSP	cWMNWMQ	XS	_NIQRYM	IS	IQ	IVV	NWM	_XNMP	]SOMQ	HRQMP	H]_NIÔP	IQ	HISNQIL	IV	NWM	̀ISNQRHNIQP	R	f]ZHISNQRHNIQP	IQ	R	f]Z�_]ZHISNQRHNIQpjs INWMQ	KQIKMQN̂	RN	NWM	_XNM	IQ	RO�RHMSN	NWMQMNIP	_]HW	R_	NQMM_P	_WQ]Z_P	LRcS_P	cRL\_P	KRbMJMSN_P	QIROcR̂_P	_NQ]HN]QM_P	RSO	]NXLXNXM_	SIN	OM_XYSRNMO	VIQ	QMJIbRLP	QMLIHRNXISP	IQ	QMKLRHMJMSN	XS	NWM	HI]Q_M	IV	HIS_NQ]HNXISp	RSOjm HIS_NQ]HNXIS	IQ	IKMQRNXIS_	Ẑ	NWM	ocSMQP	fMKRQRNM	̀ISNQRHNIQ_P	IQ	INWMQ	̀ISNQRHNIQ_Th	kljqjq	nWM	̀ISNQRHNIQ	_WRLL	HIJKL̂	cXNWP	RSO	YXbM	SINXHM_	QMr]XQMO	Ẑ	RKKLXHRZLM	LRc_P	_NRN]NM_P	IQOXSRSHM_P	HIOM_P	Q]LM_	RSO	QMY]LRNXIS_P	RSO	LRcV]L	IQOMQ_	IV	K]ZLXH	R]NWIQXNXM_P	ZMRQXSY	IS	_RVMN̂	IV	KMQ_IS_	IQ	KQIKMQN̂	IQ	NWMXQ	KQINMHNXIS	VQIJ	ORJRYMP	XS�]Q̂P	IQ	LI__Th	kljqjs	nWM	̀ISNQRHNIQ	_WRLL	XJKLMJMSNP	MQMHNP	RSO	JRXSNRXSP	R_	QMr]XQMO	Ẑ	MgX_NXSY	HISOXNXIS_	RSO	KMQVIQJRSHM	IV	NWM	̀ISNQRHNP	QMR_ISRZLM	_RVMY]RQO_	VIQ	_RVMN̂	RSO	KQINMHNXISP	XSHL]OXSY	KI_NXSY	ORSYMQ	_XYS_	RSO	INWMQ	cRQSXSY_	RYRXS_N	WR�RQO_p	KQIJ]LYRNXSY	_RVMN̂	QMY]LRNXIS_p	RSO	SINXV̂XSY	NWM	IcSMQ_	RSO	]_MQ_	IV	RO�RHMSN	_XNM_	RSO	]NXLXNXM_	IV	NWM	_RVMY]RQO_Th	kljqjm	[WMS	]_M	IQ	_NIQRYM	IV	MgKLI_XbM_	IQ	INWMQ	WR�RQOI]_	JRNMQXRL_	IQ	Mr]XKJMSN	IQ	]S]_]RL	JMNWIO_	RQM	SMHM__RQ̂	VIQ	MgMH]NXIS	IV	NWM	[IQ\P	NWM	̀ISNQRHNIQ	_WRLL	MgMQHX_M	]NJI_N	HRQM	RSO	HRQQ̂	IS	_]HW	RHNXbXNXM_	]SOMQ	_]KMQbX_XIS	IV	KQIKMQL̂	r]RLXVXMO	KMQ_ISSMLT
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H	IJKLKM	NOP	QRSTUVWTRU	XOVYY	ZUR[ZTY\	UP[P]\	]V[V̂P	VS]	YRXX	_RTOPU	TOVS	]V[V̂P	RU	YRXX	̀SXaUP]	aS]PU	ZURZPUT\	S̀XaUVSWP	UPbàUP]	c\	TOP	QRSTUVWT	dRWa[PSTXe	TR	ZURZPUT\	UPfPUUP]	TR	̀S	gPWT̀RSX	hijkjhjkl	hijkjhjm	VS]	hijkjhjn	WVaXP]	̀S	oORYP	RU	̀S	ZVUT	c\	TOP	QRSTUVWTRUl	V	gacWRSTUVWTRUl	V	gacpXacWRSTUVWTRUl	RU	VS\RSP	]̀UPWTY\	RU	̀S]̀UPWTY\	P[ZYR\P]	c\	VS\	Rf	TOP[l	RU	c\	VS\RSP	fRU	oORXP	VWTX	TOP\	[V\	cP	ỲVcYP	VS]	fRU	oÒWO	TOP	QRSTUVWTRU	̀X	UPXZRSX̀cYP	aS]PU	gPWT̀RSX	hijkjhjkl	hijkjhjm	VS]	hijkjhjnj	NOP	QRSTUVWTRU	[V\	[VqP	V	QYV̀[	fRU	TOP	WRXT	TR	UP[P]\	TOP	]V[V̂P	RU	YRXX	TR	TOP	PrTPST	XaWO	]V[V̂P	RU	YRXX	̀X	VTTÙcaTVcYP	TR	VWTX	RU	R[̀XX̀RSX	Rf	TOP	soSPUl	QRSXTUaWT̀RS	tVSV̂PU	RU	uUWÒTPWT	RU	VS\RSP	]̀UPWTY\	RU	̀S]̀UPWTY\	P[ZYR\P]	c\	VS\	Rf	TOP[l	RU	c\	VS\RSP	fRU	oORXP	VWTX	VS\	Rf	TOP[	[V\	cP	ỲVcYPl	VS]	SRT	VTTÙcaTVcYP	TR	TOP	fVaYT	RU	SP̂Ỳ̂PSWP	Rf	TOP	QRSTUVWTRUj	NOP	fRUP̂R̀Ŝ	RcỲ̂VT̀RSX	Rf	TOP	QRSTUVWTRU	VUP	S̀	V]]̀T̀RS	TR	TOP	QRSTUVWTRUvX	RcỲ̂VT̀RSX	aS]PU	gPWT̀RS	mjhwjH	IJKLKx	NOP	QRSTUVWTRU	XOVYY	]PX̀̂SVTP	V	UPXZRSX̀cYP	[P[cPU	Rf	TOP	QRSTUVWTRUvX	RÛVS̀yVT̀RS	VT	TOP	X̀TP	oORXP	]aT\	XOVYY	cP	TOP	ZUPzPST̀RS	Rf	VWẀ]PSTXj	NÒX	ZPUXRS	XOVYY	cP	TOP	QRSTUVWTRUvX	XaZPÙSTPS]PST	aSYPXX	RTOPUòXP	]PX̀̂SVTP]	c\	TOP	QRSTUVWTRU	̀S	oÙT̀Ŝ	TR	TOP	soSPUl	QRSXTUaWT̀RS	tVSV̂PU	VS]	uUWÒTPWTjH	IJKLK{	NOP	QRSTUVWTRU	XOVYY	SRT	ZPU[̀T	VS\	ZVUT	Rf	TOP	WRSXTUaWT̀RS	RU	X̀TP	TR	cP	YRV]P]	XR	VX	TR	WVaXP	]V[V̂P	RU	WUPVTP	VS	aSXVfP	WRS]̀T̀RSjH	IJKLK|	}~����	��	������	��	�����~	��	���������f	P̀TOPU	ZVUT\	XaffPUX	̀S�aU\	RU	]V[V̂P	TR	ZPUXRS	RU	ZURZPUT\	cPWVaXP	Rf	VS	VWT	RU	R[̀XX̀RS	Rf	TOP	RTOPU	ZVUT\l	RU	Rf	RTOPUX	fRU	oORXP	VWTX	XaWO	ZVUT\	̀X	YP̂VYY\	UPXZRSX̀cYPl	oÙTTPS	SRT̀WP	Rf	TOP	̀S�aU\	RU	]V[V̂Pl	oOPTOPU	RU	SRT	̀SXaUP]l	XOVYY	cP	̂̀zPS	TR	TOP	RTOPU	ZVUT\	òTÒS	V	UPVXRSVcYP	T̀[P	SRT	PrWPP]̀Ŝ	kh	]V\X	VfTPU	]̀XWRzPU\j	NOP	SRT̀WP	XOVYY	ZURz̀]P	Xaff̀ẀPST	]PTV̀Y	TR	PSVcYP	TOP	RTOPU	ZVUT\	TR	̀SzPXT̀̂VTP	TOP	[VTTPUjH	IJK�	���������	���������H	IJK�KI	NOP	QRSTUVWTRU	̀X	UPXZRSX̀cYP	fRU	WR[ZỲVSWP	òTO	VS\	UPbàUP[PSTX	̀SWYa]P]	̀S	TOP	QRSTUVWT	dRWa[PSTX	UP̂VU]̀Ŝ	OVyVU]RaX	[VTPÙVYX	RU	XacXTVSWPXj	�f	TOP	QRSTUVWTRU	PSWRaSTPUX	V	OVyVU]RaX	[VTPÙVY	RU	XacXTVSWP	SRT	V]]UPXXP]	̀S	TOP	QRSTUVWT	dRWa[PSTX	VS]	̀f	UPVXRSVcYP	ZUPWVaT̀RSX	òYY	cP	̀SV]PbaVTP	TR	ZUPzPST	fRUPXPPVcYP	cR]̀Y\	S̀�aU\	RU	]PVTO	TR	ZPUXRSX	UPXaYT̀Ŝ	fUR[	V	[VTPÙVY	RU	XacXTVSWPl	̀SWYa]̀Ŝ	caT	SRT	Ỳ[̀TP]	TR	VXcPXTRX	RU	ZRY\WOYRÙSVTP]	c̀ZOPS\Y	_�Q�el	PSWRaSTPUP]	RS	TOP	X̀TP	c\	TOP	QRSTUVWTRUl	TOP	QRSTUVWTRU	XOVYYl	aZRS	UPWR̂S̀ỳŜ	TOP	WRS]̀T̀RSl	̀[[P]̀VTPY\	XTRZ	�RUq	̀S	TOP	VffPWTP]	VUPV	VS]	SRT̀f\	TOP	soSPUl	QRSXTUaWT̀RS	tVSV̂PU	VS]	uUWÒTPWT	Rf	TOP	WRS]̀T̀RSjH	IJK�KL	�ZRS	UPWP̀ZT	Rf	TOP	QRSTUVWTRUvX	oÙTTPS	SRT̀WPl	TOP	soSPU	XOVYY	RcTV̀S	TOP	XPUz̀WPX	Rf	V	ỲWPSXP]	YVcRUVTRU\	TR	zPÙf\	TOP	ZUPXPSWP	RU	VcXPSWP	Rf	TOP	[VTPÙVY	RU	XacXTVSWP	UPZRUTP]	c\	TOP	QRSTUVWTRU	VS]l	̀S	TOP	PzPST	XaWO	[VTPÙVY	RU	XacXTVSWP	̀X	fRaS]	TR	cP	ZUPXPSTl	TR	WVaXP	̀T	TR	cP	UPS]PUP]	OVU[YPXXj	�SYPXX	RTOPUòXP	UPbàUP]	c\	TOP	QRSTUVWT	dRWa[PSTXl	TOP	soSPU	XOVYY	faUS̀XO	̀S	oÙT̀Ŝ	TR	TOP	QRSTUVWTRUl	QRSXTUaWT̀RS	tVSV̂PU	VS]	uUWÒTPWT	TOP	SV[PX	VS]	baVỲf̀WVT̀RSX	Rf	ZPUXRSX	RU	PST̀T̀PX	oOR	VUP	TR	ZPUfRU[	TPXTX	zPÙf\̀Ŝ	TOP	ZUPXPSWP	RU	VcXPSWP	Rf	TOP	[VTPÙVY	RU	XacXTVSWP	RU	oOR	VUP	TR	ZPUfRU[	TOP	TVXq	Rf	UP[RzVY	RU	XVfP	WRSTV̀S[PST	Rf	TOP	[VTPÙVY	RU	XacXTVSWPj	NOP	QRSTUVWTRUl	TOP	QRSXTUaWT̀RS	tVSV̂PU	VS]	TOP	uUWÒTPWT	òYY	ZUR[ZTY\	UPZY\	TR	TOP	soSPU	̀S	oÙT̀Ŝ	XTVT̀Ŝ	oOPTOPU	RU	SRT	VS\	Rf	TOP[	OVX	UPVXRSVcYP	Rc�PWT̀RS	TR	TOP	ZPUXRSX	RU	PST̀T̀PX	ZURZRXP]	c\	TOP	soSPUj	�f	TOP	QRSTUVWTRUl	QRSXTUaWT̀RS	tVSV̂PU	RU	uUWÒTPWT	OVX	VS	Rc�PWT̀RS	TR	V	ZPUXRS	RU	PST̀T\	ZURZRXP]	c\	TOP	soSPUl	TOP	soSPU	XOVYY	ZURZRXP	VSRTOPU	TR	oOR[	TOP	QRSTUVWTRUl	TOP	QRSXTUaWT̀RS	tVSV̂PU	VS]	TOP	uUWÒTPWT	OVzP	SR	UPVXRSVcYP	Rc�PWT̀RSj	�OPS	TOP	[VTPÙVY	RU	XacXTVSWP	OVX	cPPS	UPS]PUP]	OVU[YPXXl	�RUq	̀S	TOP	VffPWTP]	VUPV	XOVYY	UPXa[P	aZRS	oÙTTPS	V̂UPP[PST	Rf	TOP	soSPU	VS]	QRSTUVWTRUj	�\	QOVŜP	sU]PUl	TOP	QRSTUVWT	Ǹ[P	XOVYY	cP	PrTPS]P]	VZZURZÙVTPY\l	VS]	TOP	QRSTUVWT	ga[	XOVYY	cP	̀SWUPVXP]	c\	TOP	V[RaST	Rf	TOP	QRSTUVWTRUvX	UPVXRSVcYP	V]]̀T̀RSVY	WRXTX	Rf	XOaT]RoSl	]PYV\l	VS]	XTVUTpaZjH	IJK�K�	NR	TOP	faYYPXT	PrTPST	ZPU[̀TTP]	c\	YVol	TOP	soSPU	XOVYY	̀S]P[S̀f\	VS]	ORY]	OVU[YPXX	TOP	QRSTUVWTRUl	gacWRSTUVWTRUXl	QRSXTUaWT̀RS	tVSV̂PUl	uUWÒTPWTl	TOP̀U	WRSXaYTVSTXl	VS]	V̂PSTX	VS]	P[ZYR\PPX	Rf	VS\	Rf	TOP[	fUR[	VS]	V̂V̀SXT	WYV̀[Xl	]V[V̂PXl	YRXXPXl	VS]	PrZPSXPXl	̀SWYa]̀Ŝ	caT	SRT	Ỳ[̀TP]	TR	VTTRUSP\Xv	fPPXl	VÙX̀Ŝ	RaT	Rf	RU	UPXaYT̀Ŝ	fUR[	ZPUfRU[VSWP	Rf	TOP	�RUq	̀S	TOP	VffPWTP]	VUPV	̀f	̀S	fVWT	TOP	[VTPÙVY	RU	XacXTVSWP	ZUPXPSTX	TOP	ÙXq	Rf	cR]̀Y\	̀S�aU\	RU	]PVTO	VX	]PXWÙcP]	̀S	gPWT̀RS	hijmjh	VS]	OVX	SRT	cPPS	UPS]PUP]	OVU[YPXXl	ZURz̀]P]	TOVT	XaWO	WYV̀[l	]V[V̂Pl	YRXXl	RU	PrZPSXP	̀X	VTTÙcaTVcYP	TR	cR]̀Y\	̀S�aU\l	X̀WqSPXXl	]̀XPVXP	RU	]PVTOl	RU	TR	̀S�aU\	TR	RU	]PXTUaWT̀RS	Rf	TVŜ c̀YP	ZURZPUT\	_RTOPU	TOVS	TOP	�RUq	̀TXPYfel	PrWPZT	TR	TOP	PrTPST	TOVT	XaWO	]V[V̂Pl	YRXXl	RU	PrZPSXP	̀X	]aP	TR	TOP	fVaYT	RU	SP̂Ỳ̂PSWP	Rf	TOP	ZVUT\	XPPq̀Ŝ	̀S]P[S̀T\jH	IJK�K�	NOP	soSPU	XOVYY	SRT	cP	UPXZRSX̀cYP	aS]PU	TÒX	gPWT̀RS	hijm	fRU	OVyVU]RaX	[VTPÙVYX	RU	XacXTVSWPX	TOP	QRSTUVWTRU	cÙŜX	TR	TOP	X̀TP	aSYPXX	XaWO	[VTPÙVYX	RU	XacXTVSWPX	VUP	UPbàUP]	c\	TOP	QRSTUVWT	dRWa[PSTXj	NOP	soSPU	
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HIJKK	LM	NMHOPQHRLKM	SPN	IJTJNUPVH	WJXMNRJKH	PN	HVLHXJQYMH	NMZVRNMU	L[	XIM	\PQXNJYX	]PYVWMQXĤ	M_YMOX	XP	XIM	M_XMQX	PS	XIM	\PQXNJYXPǸH	SJVKX	PN	QMaKRaMQYM	RQ	XIM	VHM	JQU	IJQUKRQa	PS	HVYI	WJXMNRJKH	PN	HVLHXJQYMHbc	defgfh	iIM	\PQXNJYXPN	HIJKK	NMRWLVNHM	XIM	jkQMN	SPN	XIM	YPHX	JQU	M_OMQHM	XIM	jkQMN	RQYVNH	lmn	SPN	NMWMURJXRPQ	PS	IJTJNUPVH	WJXMNRJKH	PN	HVLHXJQYMH	XIM	\PQXNJYXPN	LNRQaH	XP	XIM	HRXM	JQU	QMaKRaMQXK[	IJQUKMĤ	PN	lon	kIMNM	XIM	\PQXNJYXPN	SJRKH	XP	OMNSPNW	RXH	PLKRaJXRPQH	VQUMN	pMYXRPQ	mqbrbm̂	M_YMOX	XP	XIM	M_XMQX	XIJX	XIM	YPHX	JQU	M_OMQHM	JNM	UVM	XP	XIM	jkQMǸH	SJVKX	PN	QMaKRaMQYMbc	defgfs	tŜ	kRXIPVX	QMaKRaMQYM	PQ	XIM	OJNX	PS	XIM	\PQXNJYXPN̂	XIM	\PQXNJYXPN	RH	IMKU	KRJLKM	L[	J	aPuMNQWMQX	JaMQY[	SPN	XIM	YPHX	PS	NMWMURJXRPQ	PS	J	IJTJNUPVH	WJXMNRJK	PN	HVLHXJQYM	HPKMK[	L[	NMJHPQ	PS	OMNSPNWRQa	vPNw	JH	NMZVRNMU	L[	XIM	\PQXNJYX	]PYVWMQXĤ	XIM	jkQMN	HIJKK	NMRWLVNHM	XIM	\PQXNJYXPN	SPN	JKK	YPHX	JQU	M_OMQHM	XIMNML[	RQYVNNMUbc	defx	yz{|}{~��{�tQ	JQ	MWMNaMQY[	JSSMYXRQa	HJSMX[	PS	OMNHPQH	PN	ONPOMNX[̂	XIM	\PQXNJYXPN	HIJKK	JYX̂	JX	XIM	\PQXNJYXPǸH	URHYNMXRPQ̂	XP	ONMuMQX	XINMJXMQMU	UJWJaM̂	RQ�VN[̂	PN	KPHHb	�UURXRPQJK	YPWOMQHJXRPQ	PN	M_XMQHRPQ	PS	XRWM	YKJRWMU	L[	XIM	\PQXNJYXPN	PQ	JYYPVQX	PS	JQ	MWMNaMQY[	HIJKK	LM	UMXMNWRQMU	JH	ONPuRUMU	RQ	�NXRYKM	m�	JQU	�NXRYKM	�b������y	dd			��������y	���	�����c	ddfd	��~�|����|��	�~��|�~�{	�~�	��~��c	ddfdfd	iIM	\PQXNJYXPN	HIJKK	OVNYIJHM	JQU	WJRQXJRQ	RQHVNJQYM	PS	XIM	X[OMH	JQU	KRWRXH	PS	KRJLRKRX[̂	YPQXJRQRQa	XIM	MQUPNHMWMQXĤ	JQU	HVL�MYX	XP	XIM	XMNWH	JQU	YPQURXRPQĤ	JH	UMHYNRLMU	RQ	XIM	�aNMMWMQX	PN	MKHMkIMNM	RQ	XIM	\PQXNJYX	]PYVWMQXHb	iIM	\PQXNJYXPN	HIJKK	OVNYIJHM	JQU	WJRQXJRQ	XIM	NMZVRNMU	RQHVNJQYM	SNPW	JQ	RQHVNJQYM	YPWOJQ[	PN	RQHVNJQYM	YPWOJQRMH	KJkSVKK[	JVXIPNRTMU	XP	RHHVM	RQHVNJQYM	RQ	XIM	�VNRHURYXRPQ	kIMNM	XIM	�NP�MYX	RH	KPYJXMUb	iIM	jkQMN̂	\PQHXNVYXRPQ	�JQJaMN	JQU	\PQHXNVYXRPQ	�JQJaMǸH	YPQHVKXJQXĤ	JQU	XIM	�NYIRXMYX	JQU	�NYIRXMYX̀H	YPQHVKXJQXĤ	HIJKK	LM	QJWMU	JH	JUURXRPQJK	RQHVNMUH	VQUMN	XIM	\PQXNJYXPǸH	YPWWMNYRJK	aMQMNJK	KRJLRKRX[	OPKRY[	PN	JH	PXIMNkRHM	UMHYNRLMU	RQ	XIM	\PQXNJYX	]PYVWMQXHb	iIM	OPKRY[	YMNXRSRYJXM	WVHX	RQYKVUM	XIM	ONP�MYX	QJWMbc	ddfdf�	iIM	\PQXNJYXPN	HIJKK	ONPuRUM	HVNMX[	LPQUH	PS	XIM	X[OMĤ	SPN	HVYI	OMQJK	HVWĤ	JQU	HVL�MYX	XP	HVYI	XMNWH	JQU	YPQURXRPQH	JH	NMZVRNMU	L[	XIM	\PQXNJYX	]PYVWMQXHb	iIM	\PQXNJYXPN	HIJKK	OVNYIJHM	JQU	WJRQXJRQ	XIM	NMZVRNMU	LPQUH	SNPW	J	YPWOJQ[	PN	YPWOJQRMH	KJkSVKK[	JVXIPNRTMU	XP	RHHVM	HVNMX[	LPQUH	RQ	XIM	�VNRHURYXRPQ	kIMNM	XIM	�NP�MYX	RH	KPYJXMUbc	ddfdfg	�OPQ	XIM	NMZVMHX	PS	JQ[	OMNHPQ	PN	MQXRX[	JOOMJNRQa	XP	LM	J	OPXMQXRJK	LMQMSRYRJN[	PS	LPQUH	YPuMNRQa	OJ[WMQX	PS	PLKRaJXRPQH	JNRHRQa	VQUMN	XIM	\PQXNJYX̂	XIM	\PQXNJYXPN	HIJKK	ONPWOXK[	SVNQRHI	J	YPO[	PS	XIM	LPQUH	PN	HIJKK	JVXIPNRTM	J	YPO[	XP	LM	SVNQRHIMUbc	ddfdfx	�����{	��	��~�{������~	�|	y���|����~	��	��~�|����|��	�{ ��|{�	�~��|�~�{f	vRXIRQ	XINMM	lrn	LVHRQMHH	UJ[H	PS	XIM	UJXM	XIM	\PQXNJYXPN	LMYPWMH	JkJNM	PS	JQ	RWOMQURQa	PN	JYXVJK	YJQYMKKJXRPQ	PN	M_ORNJXRPQ	PS	JQ[	RQHVNJQYM	NMZVRNMU	L[	XIM	\PQXNJYX	]PYVWMQXĤ	XIM	\PQXNJYXPN	HIJKK	ONPuRUM	QPXRYM	URNMYXK[	XP	XIM	jkQMN̂	JQU	HMOJNJXMK[	XP	XIM	\PQHXNVYXRPQ	�JQJaMN̂	PS	HVYI	RWOMQURQa	PN	JYXVJK	YJQYMKKJXRPQ	PN	M_ORNJXRPQb	�OPQ	NMYMROX	PS	QPXRYM	SNPW	XIM	\PQXNJYXPN̂	XIM	jkQMN	HIJKK̂	VQKMHH	XIM	KJOHM	RQ	YPuMNJaM	JNRHMH	SNPW	JQ	JYX	PN	PWRHHRPQ	PS	XIM	jkQMN̂	IJuM	XIM	NRaIX	XP	HXPO	XIM	vPNw	VQXRK	XIM	KJOHM	RQ	YPuMNJaM	IJH	LMMQ	YVNMU	L[	XIM	ONPYVNMWMQX	PS	NMOKJYMWMQX	YPuMNJaM	L[	XIM	\PQXNJYXPNb	iIM	SVNQRHIRQa	PS	QPXRYM	L[	XIM	\PQXNJYXPN	HIJKK	QPX	NMKRMuM	XIM	\PQXNJYXPN	PS	JQ[	YPQXNJYXVJK	PLKRaJXRPQ	XP	ONPuRUM	JQ[	NMZVRNMU	YPuMNJaMbc	ddf�	�¡~{|��	�~��|�~�{c	ddf�fd	iIM	jkQMN	HIJKK	OVNYIJHM	JQU	WJRQXJRQ	RQHVNJQYM	PS	XIM	X[OMH	JQU	KRWRXH	PS	KRJLRKRX[̂	YPQXJRQRQa	XIM	MQUPNHMWMQXĤ	JQU	HVL�MYX	XP	XIM	XMNWH	JQU	YPQURXRPQĤ	JH	UMHYNRLMU	RQ	XIM	�aNMMWMQX	PN	MKHMkIMNM	RQ	XIM	\PQXNJYX	]PYVWMQXHb	iIM	jkQMN	HIJKK	OVNYIJHM	JQU	WJRQXJRQ	XIM	NMZVRNMU	RQHVNJQYM	SNPW	JQ	RQHVNJQYM	YPWOJQ[	PN	RQHVNJQYM	YPWOJQRMH	KJkSVKK[	JVXIPNRTMU	XP	RHHVM	RQHVNJQYM	RQ	XIM	�VNRHURYXRPQ	kIMNM	XIM	�NP�MYX	RH	KPYJXMUbc	ddf�f�	¢����|{	��	£�|�¤��{	�{ ��|{�	£|��{|�¥	�~��|�~�{f	tS	XIM	jkQMN	SJRKH	XP	OVNYIJHM	JQU	WJRQXJRQ	XIM	NMZVRNMU	ONPOMNX[	RQHVNJQYM̂	kRXI	JKK	PS	XIM	YPuMNJaMH	JQU	RQ	XIM	JWPVQXH	UMHYNRLMU	RQ	XIM	�aNMMWMQX	PN	MKHMkIMNM	RQ	XIM	\PQXNJYX	]PYVWMQXĤ	XIM	jkQMN	HIJKK	RQSPNW	LPXI	XIM	\PQXNJYXPN	JQU	XIM	\PQHXNVYXRPQ	�JQJaMN̂	HMOJNJXMK[	JQU	RQ	kNRXRQâ	ONRPN	XP	YPWWMQYMWMQX	PS	XIM	vPNwb	�OPQ	NMYMROX	PS	QPXRYM	SNPW	XIM	jkQMN̂	XIM	\PQXNJYXPN	WJ[	UMKJ[	YPWWMQYMWMQX	PS	XIM	vPNw	JQU	WJ[	PLXJRQ	RQHVNJQYM	XIJX	kRKK	ONPXMYX	XIM	RQXMNMHXH	PS	XIM	\PQXNJYXPN̂	pVLYPQXNJYXPNĤ	JQU	pVL¦pVLYPQXNJYXPNH	RQ	XIM	vPNwb	vIMQ	XIM	SJRKVNM	XP	ONPuRUM	YPuMNJaM	IJH	LMMQ	YVNMU	PN	NMHPKuMÛ	XIM	\PQXNJYX	
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HIJ	KLM	NOLPQKRP	STJU	VWKXX	YU	UZITPKYX[	KM\IVPUM]	̂L	PWU	U_ULP	PWU	̀aLUQ	bKTXV	PO	cQORIQU	RO_UQKdUe	PWU	̀aLUQ	aKT_UV	KXX	QTdWPV	KdKTLVP	PWU	NOLPQKRPOQe	HIYROLPQKRPOQVe	KLM	HIYfVIYROLPQKRPOQV	PO	PWU	UgPULP	PWU	XOVV	PO	PWU	̀aLUQ	aOIXM	WK_U	YUUL	RO_UQUM	Y[	PWU	TLVIQKLRU	PO	WK_U	YUUL	cQORIQUM	Y[	PWU	̀aLUQ]	SWU	ROVP	Ob	PWU	TLVIQKLRU	VWKXX	YU	RWKQdUM	PO	PWU	̀aLUQ	Y[	K	NWKLdU	̀QMUQ]	̂b	PWU	̀aLUQ	MOUV	LOP	cQO_TMU	aQTPPUL	LOPTRUe	KLM	PWU	NOLPQKRPOQ	TV	MKJKdUM	Y[	PWU	bKTXIQU	OQ	LUdXURP	Ob	PWU	̀aLUQ	PO	cIQRWKVU	OQ	JKTLPKTL	PWU	QUZITQUM	TLVIQKLRUe	PWU	̀aLUQ	VWKXX	QUTJYIQVU	PWU	NOLPQKRPOQ	bOQ	KXX	QUKVOLKYXU	ROVPV	KLM	MKJKdUV	KPPQTYIPKYXU	PWUQUPO]h	iijkjl	mnopqr	ns	tuvqrwwuopnv	nx	yz{pxuopnv	ns	|}vrx~�	�r��pxr�	�xn{rxo�	�v��xuvqrj	�TPWTL	PWQUU	���	YIVTLUVV	MK[V	Ob	PWU	MKPU	PWU	̀aLUQ	YUROJUV	KaKQU	Ob	KL	TJcULMTLd	OQ	KRPIKX	RKLRUXXKPTOL	OQ	UgcTQKPTOL	Ob	KL[	cQOcUQP[	TLVIQKLRU	QUZITQUM	Y[	PWU	NOLPQKRP	�ORIJULPVe	PWU	̀aLUQ	VWKXX	cQO_TMU	LOPTRU	MTQURPX[	PO	PWU	NOLPQKRPOQe	KLM	VUcKQKPUX[	PO	PWU	NOLVPQIRPTOL	�KLKdUQe	Ob	VIRW	TJcULMTLd	OQ	KRPIKX	RKLRUXXKPTOL	OQ	UgcTQKPTOL]	�LXUVV	PWU	XKcVU	TL	RO_UQKdU	KQTVUV	bQOJ	KL	KRP	OQ	OJTVVTOL	Ob	PWU	NOLPQKRPOQ�	���	PWU	NOLPQKRPOQe	IcOL	QURUTcP	Ob	LOPTRU	bQOJ	PWU	̀aLUQe	VWKXX	WK_U	PWU	QTdWP	PO	VPOc	PWU	�OQ�	ILPTX	PWU	XKcVU	TL	RO_UQKdU	WKV	YUUL	RIQUM	Y[	PWU	cQORIQUJULP	Ob	QUcXKRUJULP	RO_UQKdU	Y[	UTPWUQ	PWU	̀aLUQ	OQ	PWU	NOLPQKRPOQ�	���	PWU	NOLPQKRP	STJU	KLM	NOLPQKRP	HIJ	VWKXX	YU	UZITPKYX[	KM\IVPUM�	KLM	���	PWU	̀aLUQ	aKT_UV	KXX	QTdWPV	KdKTLVP	PWU	NOLPQKRPOQe	HIYROLPQKRPOQVe	KLM	HIYfVIYROLPQKRPOQV	PO	PWU	UgPULP	KL[	XOVV	PO	PWU	̀aLUQ	aOIXM	WK_U	YUUL	RO_UQUM	Y[	PWU	TLVIQKLRU	WKM	TP	LOP	UgcTQUM	OQ	YUUL	RKLRUXXUM]	̂b	PWU	NOLPQKRPOQ	cIQRWKVUV	QUcXKRUJULP	RO_UQKdUe	PWU	ROVP	Ob	PWU	TLVIQKLRU	VWKXX	YU	RWKQdUM	PO	PWU	̀aLUQ	Y[	KL	KccQOcQTKPU	NWKLdU	Q̀MUQ]	SWU	bIQLTVWTLd	Ob	LOPTRU	Y[	PWU	̀aLUQ	VWKXX	LOP	QUXTU_U	PWU	̀aLUQ	Ob	KL[	ROLPQKRPIKX	OYXTdKPTOL	PO	cQO_TMU	QUZITQUM	TLVIQKLRU]h	iijl	�up�rx�	ns	���xn�uopnvh	iijlji	SWU	̀aLUQ	KLM	NOLPQKRPOQ	aKT_U	KXX	QTdWPV	KdKTLVP	���	UKRW	OPWUQ	KLM	KL[	Ob	PWUTQ	VIYROLPQKRPOQVe	VIYfVIYROLPQKRPOQVe	KdULPVe	KLM	UJcXO[UUVe	UKRW	Ob	PWU	OPWUQ�	���	PWU	NOLVPQIRPTOL	�KLKdUQ	KLM	NOLVPQIRPTOL	�KLKdUQ�V	ROLVIXPKLPV�	���	PWU	�QRWTPURP	KLM	�QRWTPURP�V	ROLVIXPKLPV�	���	OPWUQ	NOLPQKRPOQV	KLM	KL[	Ob	PWUTQ	VIYROLPQKRPOQVe	VIYfVIYROLPQKRPOQVe	KdULPVe	KLM	UJcXO[UUV�	KLM	���	HUcKQKPU	NOLPQKRPOQVe	Tb	KL[e	KLM	KL[	Ob	PWUTQ	VIYROLPQKRPOQVe	VIYfVIYROLPQKRPOQVe	KdULPVe	KLM	UJcXO[UUVe	bOQ	MKJKdUV	RKIVUM	Y[	bTQUe	OQ	OPWUQ	RKIVUV	Ob	XOVVe	PO	PWU	UgPULP	PWOVU	XOVVUV	KQU	RO_UQUM	Y[	cQOcUQP[	TLVIQKLRU	QUZITQUM	Y[	PWU	�dQUUJULP	OQ	OPWUQ	cQOcUQP[	TLVIQKLRU	KccXTRKYXU	PO	PWU	�QO\URPe	UgRUcP	VIRW	QTdWPV	KV	PWU[	WK_U	PO	cQORUUMV	Ob	VIRW	TLVIQKLRU]	SWU	̀aLUQ	OQ	NOLPQKRPOQe	KV	KccQOcQTKPUe	VWKXX	QUZITQU	VTJTXKQ	aQTPPUL	aKT_UQV	TL	bK_OQ	Ob	PWU	TLMT_TMIKXV	KLM	ULPTPTUV	TMULPTbTUM	KYO_U	bQOJ	PWU	NOLVPQIRPTOL	�KLKdUQe	NOLVPQIRPTOL	�KLKdUQ�V	ROLVIXPKLPVe	�QRWTPURPe	�QRWTPURP�V	ROLVIXPKLPVe	OPWUQ	NOLPQKRPOQVe	HUcKQKPU	NOLPQKRPOQVe	VIYROLPQKRPOQVe	KLM	VIYfVIYROLPQKRPOQV]	SWU	cOXTRTUV	Ob	TLVIQKLRU	cIQRWKVUM	KLM	JKTLPKTLUM	Y[	UKRW	cUQVOL	OQ	ULPTP[	KdQUUTLd	PO	aKT_U	RXKTJV	cIQVIKLP	PO	PWTV	HURPTOL	��]�]�	VWKXX	LOP	cQOWTYTP	PWTV	aKT_UQ	Ob	VIYQOdKPTOL]	SWTV	aKT_UQ	Ob	VIYQOdKPTOL	VWKXX	YU	UbbURPT_U	KV	PO	K	cUQVOL	OQ	ULPTP[	���	U_UL	PWOIdW	PWKP	cUQVOL	OQ	ULPTP[	aOIXM	OPWUQaTVU	WK_U	K	MIP[	Ob	TLMUJLTbTRKPTOLe	ROLPQKRPIKX	OQ	OPWUQaTVUe	���	U_UL	PWOIdW	PWKP	cUQVOL	OQ	ULPTP[	MTM	LOP	cK[	PWU	TLVIQKLRU	cQUJTIJ	MTQURPX[	OQ	TLMTQURPX[e	OQ	���	aWUPWUQ	OQ	LOP	PWU	cUQVOL	OQ	ULPTP[	WKM	KL	TLVIQKYXU	TLPUQUVP	TL	PWU	MKJKdUM	cQOcUQP[]h	iijljk	̂b	MIQTLd	PWU	�QO\URP	ROLVPQIRPTOL	cUQTOM	PWU	̀aLUQ	TLVIQUV	cQOcUQPTUVe	QUKX	OQ	cUQVOLKX	OQ	YOPWe	KP	OQ	KM\KRULP	PO	PWU	VTPU	Y[	cQOcUQP[	TLVIQKLRU	ILMUQ	cOXTRTUV	VUcKQKPU	bQOJ	PWOVU	TLVIQTLd	PWU	�QO\URPe	OQ	Tb	KbPUQ	bTLKX	cK[JULP	cQOcUQP[	TLVIQKLRU	TV	PO	YU	cQO_TMUM	OL	PWU	ROJcXUPUM	�QO\URP	PWQOIdW	K	cOXTR[	OQ	cOXTRTUV	OPWUQ	PWKL	PWOVU	TLVIQTLd	PWU	�QO\URP	MIQTLd	PWU	ROLVPQIRPTOL	cUQTOMe	PO	PWU	UgPULP	cUQJTVVTYXU	Y[	VIRW	cOXTRTUVe	PWU	̀aLUQ	aKT_UV	KXX	QTdWPV	TL	KRROQMKLRU	aTPW	PWU	PUQJV	Ob	HURPTOL	��]�]�	bOQ	MKJKdUV	RKIVUM	Y[	bTQU	OQ	OPWUQ	RKIVUV	Ob	XOVV	RO_UQUM	Y[	PWTV	VUcKQKPU	cQOcUQP[	TLVIQKLRU]h	iij�	�n��	ns	��r 	¡��pvr��	�vorxx�{opnv 	uv�	¢rwu�	pv	tn£{wropnv	�v��xuvqrSWU	̀aLUQe	KP	PWU	̀aLUQ�V	OcPTOLe	JK[	cIQRWKVU	KLM	JKTLPKTL	TLVIQKLRU	PWKP	aTXX	cQOPURP	PWU	̀aLUQ	KdKTLVP	XOVV	Ob	IVU	Ob	PWU	̀aLUQ�V	cQOcUQP[e	OQ	PWU	TLKYTXTP[	PO	ROLMIRP	LOQJKX	OcUQKPTOLVe	MIU	PO	bTQU	OQ	OPWUQ	RKIVUV	Ob	XOVV]	SWU	àLUQ	aKT_UV	KXX	QTdWPV	Ob	KRPTOL	KdKTLVP	PWU	NOLPQKRPOQe	�QRWTPURPe	KLM	NOLVPQIRPTOL	�KLKdUQ	bOQ	XOVV	Ob	IVU	Ob	PWU	àLUQ�V	cQOcUQP[e	MIU	PO	bTQU	OQ	OPWUQ	WK¤KQMV	WOaU_UQ	RKIVUM]h	iij¥	¦�§��o£rvo	uv�	�roowr£rvo	ns	�v��xr�	�n��h	iij¥ji	�	XOVV	TLVIQUM	ILMUQ	PWU	cQOcUQP[	TLVIQKLRU	QUZITQUM	Y[	PWU	�dQUUJULP	VWKXX	YU	KM\IVPUM	Y[	PWU	̀aLUQ	KV	bTMIRTKQ[	KLM	JKMU	cK[KYXU	PO	PWU	̀aLUQ	KV	bTMIRTKQ[	bOQ	PWU	TLVIQUMVe	KV	PWUTQ	TLPUQUVPV	JK[	KccUKQe	VIY\URP	PO	QUZITQUJULPV	Ob	KL[	KccXTRKYXU	JOQPdKdUU	RXKIVU	KLM	Ob	HURPTOL	��]�]�]	SWU	̀aLUQ	VWKXX	cK[	PWU	NOLVPQIRPTOL	�KLKdUQe	�QRWTPURP	KLM	NOLPQKRPOQ	PWUTQ	\IVP	VWKQUV	Ob	TLVIQKLRU	cQORUUMV	QURUT_UM	Y[	PWU	̀aLUQe	KLM	Y[	KccQOcQTKPU	KdQUUJULPV	PWU	NOLVPQIRPTOL	�KLKdUQe	�QRWTPURP	KLM	NOLPQKRPOQ	VWKXX	JK�U	cK[JULPV	PO	PWUTQ	ROLVIXPKLPV	KLM	HIYROLPQKRPOQV	TL	VTJTXKQ	JKLLUQ]
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H	IIJKJL	MNOPN	QP	RSQQTSUSVQ	PW	XV	OVRYNSZ	TPRR[	Q\S	]̂ VSN	R\XTT	VPQOW_	Q\S	̀PVQNXaQPN	PW	Q\S	QSNUR	PW	Q\S	bNPbPRSZ	RSQQTSUSVQ	XR	̂STT	XR	Q\S	bNPbPRSZ	XTTPaXQOPV	PW	Q\S	OVRYNXVaS	bNPaSSZRc	d\S	̀PVQNXaQPN	R\XTT	\XeS	fg	ZX_R	WNPU	NSaSObQ	PW	VPQOaS	QP	PhiSaQ	QP	Q\S	bNPbPRSZ	RSQQTSUSVQ	PN	XTTPaXQOPV	PW	Q\S	bNPaSSZRc	jW	Q\S	̀PVQNXaQPN	ZPSR	VPQ	PhiSaQ[	Q\S	]̂ VSN	R\XTT	RSQQTS	Q\S	TPRR	XVZ	Q\S	̀PVQNXaQPN	R\XTT	hS	hPYVZ	h_	Q\S	RSQQTSUSVQ	XVZ	XTTPaXQOPVc	kbPV	NSaSObQ[	Q\S	]̂ VSN	R\XTT	ZSbPROQ	Q\S	OVRYNXVaS	bNPaSSZR	OV	X	RSbXNXQS	XaaPYVQ	XVZ	UXlS	Q\S	XbbNPbNOXQS	ZORQNOhYQOPVRc	d\SNSXWQSN[	OW	VP	PQ\SN	XmNSSUSVQ	OR	UXZS	PN	Q\S	]̂ VSN	ZPSR	VPQ	QSNUOVXQS	Q\S	̀PVQNXaQ	WPN	aPVeSVOSVaS[	Q\S	]̂ VSN	XVZ	̀PVQNXaQPN	R\XTT	SnSaYQS	X	̀\XVmS	]NZSN	WPN	NSaPVRQNYaQOPV	PW	Q\S	ZXUXmSZ	PN	ZSRQNP_SZ	oPNl	OV	Q\S	XUPYVQ	XTTPaXQSZ	WPN	Q\XQ	bYNbPRSc	jW	Q\S	̀PVQNXaQPN	QOUST_	PhiSaQR	QP	SOQ\SN	Q\S	QSNUR	PW	Q\S	bNPbPRSZ	RSQQTSUSVQ	PN	Q\S	XTTPaXQOPV	PW	Q\S	bNPaSSZR[	Q\S	]̂ VSN	UX_	bNPaSSZ	QP	RSQQTS	Q\S	OVRYNSZ	TPRR[	XVZ	XV_	ZORbYQS	hSQ̂SSV	Q\S	]̂ VSN	XVZ	̀PVQNXaQPN	XNOROVm	PYQ	PW	Q\S	RSQQTSUSVQ	PN	XTTPaXQOPV	PW	Q\S	bNPaSSZR	R\XTT	hS	NSRPTeSZ	bYNRYXVQ	QP	pNQOaTS	fqc	MSVZOVm	NSRPTYQOPV	PW	XV_	ZORbYQS[	Q\S	]̂ VSN	UX_	ORRYS	X	̀PVRQNYaQOPV	̀\XVmS	rONSaQOeS	WPN	Q\S	NSaPVRQNYaQOPV	PW	Q\S	ZXUXmSZ	PN	ZSRQNP_SZ	oPNlcstuvwxy	IL			z{w|}ytv{~	s{�	w|ttywuv|{	|�	�|t�H	ILJI	z���������	��	����H	ILJIJI	jW	X	bPNQOPV	PW	Q\S	oPNl	OR	aPeSNSZ	aPVQNXN_	QP	Q\S	̀PVRQNYaQOPV	�XVXmSN�R	PN	pNa\OQSaQ�R	NS�YSRQ	PN	QP	NS�YONSUSVQR	RbSaOWOaXTT_	SnbNSRRSZ	OV	Q\S	̀PVQNXaQ	rPaYUSVQR[	OQ	UYRQ[	OW	NS�YSRQSZ	OV	̂NOQOVm	h_	SOQ\SN[	hS	YVaPeSNSZ	WPN	Q\SON	SnXUOVXQOPV	XVZ	hS	NSbTXaSZ	XQ	Q\S	̀PVQNXaQPN�R	SnbSVRS	̂OQ\PYQ	a\XVmS	OV	Q\S	̀PVQNXaQ	dOUScH	ILJIJL	jW	X	bPNQOPV	PW	Q\S	oPNl	\XR	hSSV	aPeSNSZ	Q\XQ	Q\S	̀PVRQNYaQOPV	�XVXmSN	PN	pNa\OQSaQ	\XR	VPQ	RbSaOWOaXTT_	NS�YSRQSZ	QP	SnXUOVS	bNOPN	QP	OQR	hSOVm	aPeSNSZ[	Q\S	̀PVRQNYaQOPV	�XVXmSN	PN	pNa\OQSaQ	UX_	NS�YSRQ	QP	RSS	RYa\	oPNl	XVZ	OQ	R\XTT	hS	YVaPeSNSZ	h_	Q\S	̀PVQNXaQPNc	jW	RYa\	oPNl	OR	OV	XaaPNZXVaS	̂OQ\	Q\S	̀PVQNXaQ	rPaYUSVQR[	Q\S	P̀VQNXaQPN	R\XTT	hS	SVQOQTSZ	QP	XV	S�YOQXhTS	XZiYRQUSVQ	QP	Q\S	̀PVQNXaQ	�YU	XVZ	̀PVQNXaQ	dOUS	XR	UX_	hS	XbbNPbNOXQSc	jW	RYa\	oPNl	OR	VPQ	OV	XaaPNZXVaS	̂OQ\	Q\S	̀PVQNXaQ	rPaYUSVQR[	Q\S	aPRQR	PW	YVaPeSNOVm	Q\S	oPNl[	XVZ	Q\S	aPRQ	PW	aPNNSaQOPV[	R\XTT	hS	XQ	Q\S	̀PVQNXaQPN�R	SnbSVRScH	ILJL	w���������	��	����H	ILJLJI	������	�����������	w���������d\S	̀PVQNXaQPN	R\XTT	bNPUbQT_	aPNNSaQ	oPNl	NSiSaQSZ	h_	Q\S	̀PVRQNYaQOPV	�XVXmSN	PN	pNa\OQSaQ	PN	WXOTOVm	QP	aPVWPNU	QP	Q\S	NS�YONSUSVQR	PW	Q\S	̀PVQNXaQ	rPaYUSVQR[	ZORaPeSNSZ	hSWPNS	�YhRQXVQOXT	̀PUbTSQOPV[	XVZ	̂\SQ\SN	PN	VPQ	WXhNOaXQSZ[	OVRQXTTSZ	PN	aPUbTSQSZc	̀PRQR	PW	aPNNSaQOVm	RYa\	NSiSaQSZ	oPNl[	OVaTYZOVm	XZZOQOPVXT	QSRQOVm	XVZ	OVRbSaQOPVR[	Q\S	aPRQ	PW	YVaPeSNOVm	XVZ	NSbTXaSUSVQ[	XVZ	aPUbSVRXQOPV	WPN	Q\S	̀PVRQNYaQOPV	�XVXmSN�R	XVZ	pNa\OQSaQ�R	RSNeOaSR	XVZ	SnbSVRSR	UXZS	VSaSRRXN_	Q\SNSh_[	R\XTT	hS	XQ	Q\S	̀PVQNXaQPN�R	SnbSVRScH	ILJLJL	s����	�����������	w���������H	ILJLJLJI	jV	XZZOQOPV	QP	Q\S	̀PVQNXaQPN�R	PhTOmXQOPVR	YVZSN	�SaQOPV	�cq[	OW[	̂OQ\OV	PVS	_SXN	XWQSN	Q\S	ZXQS	PW	�YhRQXVQOXT	P̀UbTSQOPV	PW	Q\S	oPNl	PN	ZSROmVXQSZ	bPNQOPV	Q\SNSPW[	PN	XWQSN	Q\S	ZXQS	WPN	aPUUSVaSUSVQ	PW	̂XNNXVQOSR	SRQXhTOR\SZ	YVZSN	�SaQOPV	�c�cf[	PN	h_	QSNUR	PW	XV_	XbbTOaXhTS	RbSaOXT	̂XNNXVQ_	NS�YONSZ	h_	Q\S	̀PVQNXaQ	rPaYUSVQR[	XV_	PW	Q\S	oPNl	OR	WPYVZ	QP	hS	VPQ	OV	XaaPNZXVaS	̂OQ\	Q\S	NS�YONSUSVQR	PW	Q\S	̀PVQNXaQ	rPaYUSVQR[	Q\S	̀PVQNXaQPN	R\XTT	aPNNSaQ	OQ	bNPUbQT_	XWQSN	NSaSObQ	PW	̂NOQQSV	VPQOaS	WNPU	Q\S	]̂ VSN	QP	ZP	RP[	YVTSRR	Q\S	]̂ VSN	\XR	bNSeOPYRT_	mOeSV	Q\S	̀PVQNXaQPN	X	̂NOQQSV	XaaSbQXVaS	PW	RYa\	aPVZOQOPVc	d\S	]̂ VSN	R\XTT	mOeS	RYa\	VPQOaS	bNPUbQT_	XWQSN	ZORaPeSN_	PW	Q\S	aPVZOQOPVc	rYNOVm	Q\S	PVS�_SXN	bSNOPZ	WPN	aPNNSaQOPV	PW	oPNl[	OW	Q\S	]̂ VSN	WXOTR	QP	VPQOW_	Q\S	̀PVQNXaQPN	XVZ	mOeS	Q\S	̀PVQNXaQPN	XV	PbbPNQYVOQ_	QP	UXlS	Q\S	aPNNSaQOPV[	Q\S	]̂ VSN	̂XOeSR	Q\S	NOm\QR	QP	NS�YONS	aPNNSaQOPV	h_	Q\S	̀PVQNXaQPN	XVZ	QP	UXlS	X	aTXOU	WPN	hNSXa\	PW	̂XNNXVQ_c	jW	Q\S	̀PVQNXaQPN	WXOTR	QP	aPNNSaQ	VPVaPVWPNUOVm	oPNl	̂OQ\OV	X	NSXRPVXhTS	QOUS	ZYNOVm	Q\XQ	bSNOPZ	XWQSN	NSaSObQ	PW	VPQOaS	WNPU	Q\S	]̂ VSN[	̀PVRQNYaQOPV	�XVXmSN	PN	pNa\OQSaQ[	Q\S	]̂ VSN	UX_	aPNNSaQ	OQ	OV	XaaPNZXVaS	̂OQ\	�SaQOPV	�cqcH	ILJLJLJL	d\S	PVS�_SXN	bSNOPZ	WPN	aPNNSaQOPV	PW	oPNl	R\XTT	hS	SnQSVZSZ	̂OQ\	NSRbSaQ	QP	bPNQOPVR	PW	oPNl	WONRQ	bSNWPNUSZ	XWQSN	�YhRQXVQOXT	̀PUbTSQOPV	h_	Q\S	bSNOPZ	PW	QOUS	hSQ̂SSV	�YhRQXVQOXT	̀PUbTSQOPV	XVZ	Q\S	XaQYXT	aPUbTSQOPV	PW	Q\XQ	bPNQOPV	PW	Q\S	oPNlcH	ILJLJLJ�	d\S	PVS�_SXN	bSNOPZ	WPN	aPNNSaQOPV	PW	oPNl	R\XTT	VPQ	hS	SnQSVZSZ	h_	aPNNSaQOeS	oPNl	bSNWPNUSZ	h_	Q\S	P̀VQNXaQPN	bYNRYXVQ	QP	Q\OR	�SaQOPV	f�c�cH	ILJLJ�	d\S	̀PVQNXaQPN	R\XTT	NSUPeS	WNPU	Q\S	ROQS	bPNQOPVR	PW	Q\S	oPNl	Q\XQ	XNS	VPQ	OV	XaaPNZXVaS	̂OQ\	Q\S	NS�YONSUSVQR	PW	Q\S	̀PVQNXaQ	rPaYUSVQR	XVZ	XNS	VSOQ\SN	aPNNSaQSZ	h_	Q\S	̀PVQNXaQPN	VPN	XaaSbQSZ	h_	Q\S	]̂ VSNc
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G	HIJIJK	LMN	OPQRSTURPS	VMTWW	XNTS	RMN	UPVR	PY	UPSSNURZQ[	\NVRSP]N\	PS	\T̂T[N\	UPQVRS_URZPQ	PY	RMN	̀aQNSb	cNdTSTRN	OPQRSTURPSVb	PS	PRMNS	OPQRSTURPSVb	aMNRMNS	UP̂dWNRN\	PS	dTSRZTWW]	UP̂dWNRN\b	UT_VN\	X]	RMN	OPQRSTURPSeV	UPSSNURZPQ	PS	SN̂PfTW	PY	gPSh	RMTR	ZV	QPR	ZQ	TUUPS\TQUN	aZRM	RMN	SNi_ZSN̂NQRV	PY	RMN	OPQRSTUR	jPU_̂NQRVkG	HIJIJl	mPRMZQ[	UPQRTZQN\	ZQ	RMZV	cNURZPQ	noko	VMTWW	XN	UPQVRS_N\	RP	NVRTXWZVM	T	dNSZP\	PY	WẐZRTRZPQ	aZRM	SNVdNUR	RP	PRMNS	PXWZ[TRZPQV	RMN	OPQRSTURPS	MTV	_Q\NS	RMN	OPQRSTUR	jPU_̂ NQRVk	pVRTXWZVM̂ NQR	PY	RMN	PQNq]NTS	dNSZP\	YPS	UPSSNURZPQ	PY	gPSh	TV	\NVUSZXN\	ZQ	cNURZPQ	nokoko	SNWTRNV	PQW]	RP	RMN	VdNUZYZU	PXWZ[TRZPQ	PY	RMN	OPQRSTURPS	RP	UPSSNUR	RMN	gPShb	TQ\	MTV	QP	SNWTRZPQVMZd	RP	RMN	RẐN	aZRMZQ	aMZUM	RMN	PXWZ[TRZPQ	RP	UP̂ dW]	aZRM	RMN	OPQRSTUR	jPU_̂ NQRV	̂T]	XN	VP_[MR	RP	XN	NQYPSUN\b	QPS	RP	RMN	RẐN	aZRMZQ	aMZUM	dSPUNN\ZQ[V	̂T]	XN	UP̂ N̂QUN\	RP	NVRTXWZVM	RMN	OPQRSTURPSeV	WZTXZWZR]	aZRM	SNVdNUR	RP	RMN	OPQRSTURPSeV	PXWZ[TRZPQV	PRMNS	RMTQ	VdNUZYZUTWW]	RP	UPSSNUR	RMN	gPShkG	HIJr	sttuvwxytu	z{	|zytzy{z}~�y�	�z}��Y	RMN	̀aQNS	dSNYNSV	RP	TUUNdR	gPSh	RMTR	ZV	QPR	ZQ	TUUPS\TQUN	aZRM	RMN	SNi_ZSN̂NQRV	PY	RMN	OPQRSTUR	jPU_̂ NQRVb	RMN	àQNS	̂T]	\P	VP	ZQVRNT\	PY	SNi_ZSZQ[	ZRV	SN̂PfTW	TQ\	UPSSNURZPQb	ZQ	aMZUM	UTVN	RMN	OPQRSTUR	c_̂ 	aZWW	XN	SN\_UN\	TV	TddSPdSZTRN	TQ\	Ni_ZRTXWNk	c_UM	T\�_VR̂NQR	VMTWW	XN	TYYNURN\	aMNRMNS	PS	QPR	YZQTW	dT]̂ NQR	MTV	XNNQ	̂T\Nks������	Hr			�������s|����	��������|�G	HrJH	�z�u}y�y�	�x�LMN	OPQRSTUR	VMTWW	XN	[PfNSQN\	X]	RMN	WTa	PY	RMN	dWTUN	aMNSN	RMN	�SP�NUR	ZVk	�Q]	WTaV_ZRV	TSZVZQ[	YSP̂ 	\ZVd_RNV	_Q\NS	RMN	UPQRSTUR	TQ\	SNWTRN\	RP	RMZV	�SP�NUR	VMTWW	XN	XSP_[MR	ZQ	RMN	c_dSN̂N	OP_SR	PY	mNa	�PShb	j_RUMNVV	OP_QR]b	PS	RMN	�QZRN\	cRTRNV	jZVRSZUR	OP_SRb	cP_RMNSQ	jZVRSZUR	PY	mNa	�PShb	ZY	TddWZUTXWNkG	HrJI	��ttu��z}�	xy�	s����y�G	HrJIJH	LMN	̀aQNS	TQ\	OPQRSTURPS	SNVdNURZfNW]	XZQ\	RMN̂VNWfNVb	RMNZS	dTSRQNSVb	V_UUNVVPSVb	TVVZ[QVb	TQ\	WN[TW	SNdSNVNQRTRZfNV	RP	UPfNQTQRVb	T[SNN̂NQRVb	TQ\	PXWZ[TRZPQV	UPQRTZQN\	ZQ	RMN	OPQRSTUR	jPU_̂ NQRVk	p�UNdR	TV	dSPfZ\N\	ZQ	cNURZPQ	n�kokob	QNZRMNS	dTSR]	RP	RMN	OPQRSTUR	VMTWW	TVVZ[Q	RMN	OPQRSTUR	TV	T	aMPWN	aZRMP_R	aSZRRNQ	UPQVNQR	PY	RMN	PRMNSk	�Y	NZRMNS	dTSR]	TRRN̂dRV	RP	̂ThN	TQ	TVVZ[Q̂ NQR	aZRMP_R	V_UM	UPQVNQRb	RMTR	dTSR]	VMTWW	QNfNSRMNWNVV	SN̂TZQ	WN[TWW]	SNVdPQVZXWN	YPS	TWW	PXWZ[TRZPQV	_Q\NS	RMN	OPQRSTURkG	HrJIJI	LMN	̀aQNS	̂T]b	aZRMP_R	UPQVNQR	PY	RMN	OPQRSTURPSb	TVVZ[Q	RMN	OPQRSTUR	RP	T	WNQ\NS	dSPfZ\ZQ[	UPQVRS_URZPQ	YZQTQUZQ[	YPS	RMN	�SP�NURb	ZY	RMN	WNQ\NS	TVV_̂ NV	RMN	̀aQNSeV	SZ[MRV	TQ\	PXWZ[TRZPQV	_Q\NS	RMN	OPQRSTUR	jPU_̂ NQRVk	LMN	OPQRSTURPS	VMTWW	N�NU_RN	TWW	UPQVNQRV	SNTVPQTXW]	SNi_ZSN\	RP	YTUZWZRTRN	RMN	TVVZ[Q̂ NQRkG	HrJr	����w�	xy�	�u~u��u�G	HrJrJH	j_RZNV	TQ\	PXWZ[TRZPQV	ẐdPVN\	X]	RMN	OPQRSTUR	jPU_̂ NQRV	TQ\	SZ[MRV	TQ\	SN̂N\ZNV	TfTZWTXWN	RMNSN_Q\NS	VMTWW	XN	ZQ	T\\ZRZPQ	RP	TQ\	QPR	T	WẐZRTRZPQ	PY	\_RZNVb	PXWZ[TRZPQVb	SZ[MRVb	TQ\	SN̂N\ZNV	PRMNSaZVN	ẐdPVN\	PS	TfTZWTXWN	X]	WTakG	HrJrJI	mP	TURZPQ	PS	YTZW_SN	RP	TUR	X]	RMN	̀aQNSb	OPQVRS_URZPQ	�TQT[NSb	�SUMZRNURb	PS	OPQRSTURPS	VMTWW	UPQVRZR_RN	T	aTZfNS	PY	T	SZ[MR	PS	\_R]	TYYPS\N\	RMN̂	_Q\NS	RMN	OPQRSTURb	QPS	VMTWW	V_UM	TURZPQ	PS	YTZW_SN	RP	TUR	UPQVRZR_RN	TddSPfTW	PY	PS	TUi_ZNVUNQUN	ZQ	T	XSNTUM	RMNSN_Q\NSb	N�UNdR	TV	̂T]	XN	VdNUZYZUTWW]	T[SNN\	_dPQ	ZQ	aSZRZQ[kG	HrJK	�u�w�	xy�	�y�vutw�zy�G	HrJKJH	LNVRVb	ZQVdNURZPQVb	TQ\	TddSPfTWV	PY	dPSRZPQV	PY	RMN	gPSh	VMTWW	XN	̂T\N	TV	SNi_ZSN\	X]	RMN	OPQRSTUR	jPU_̂NQRV	TQ\	X]	TddWZUTXWN	WTaVb	VRTR_RNVb	PS\ZQTQUNVb	UP\NVb	S_WNVb	TQ\	SN[_WTRZPQV	PS	WTaY_W	PS\NSV	PY	d_XWZU	T_RMPSZRZNVk	�QWNVV	PRMNSaZVN	dSPfZ\N\b	RMN	OPQRSTURPS	VMTWW	̂ThN	TSSTQ[N̂NQRV	YPS	V_UM	RNVRVb	ZQVdNURZPQVb	TQ\	TddSPfTWV	aZRM	TQ	ZQ\NdNQ\NQR	RNVRZQ[	WTXPSTRPS]	PS	NQRZR]	TUUNdRTXWN	RP	RMN	̀aQNSb	PS	aZRM	RMN	TddSPdSZTRN	d_XWZU	T_RMPSZR]b	TQ\	VMTWW	XNTS	TWW	SNWTRN\	UPVRV	PY	RNVRVb	ZQVdNURZPQVb	TQ\	TddSPfTWVk	LMN	OPQRSTURPS	VMTWW	[ZfN	RMN	OPQVRS_URZPQ	�TQT[NS	TQ\	�SUMZRNUR	RẐNW]	QPRZUN	PY	aMNQ	TQ\	aMNSN	RNVRV	TQ\	ZQVdNURZPQV	TSN	RP	XN	̂T\N	VP	RMTR	RMN	OPQVRS_URZPQ	�TQT[NS	TQ\	�SUMZRNUR	̂T]	XN	dSNVNQR	YPS	V_UM	dSPUN\_SNVk	LMN	̀aQNS	VMTWW	XNTS	UPVRV	PY	RNVRVb	ZQVdNURZPQVb	PS	TddSPfTWV	RMTR	\P	QPR	XNUP̂N	SNi_ZSN̂NQRV	_QRZW	TYRNS	XZ\V	TSN	SNUNZfN\	PS	QN[PRZTRZPQV	UPQUW_\N\k	LMN	̀aQNS	VMTWW	\ZSNURW]	TSSTQ[N	TQ\	dT]	YPS	RNVRVb	ZQVdNURZPQVb	PS	TddSPfTWV	aMNSN	X_ZW\ZQ[	UP\NV	PS	TddWZUTXWN	WTaV	PS	SN[_WTRZPQV	VP	SNi_ZSNkG	HrJKJI	�Y	RMN	OPQVRS_URZPQ	�TQT[NSb	�SUMZRNURb	̀aQNSb	PS	d_XWZU	T_RMPSZRZNV	MTfZQ[	�_SZV\ZURZPQ	\NRNŜZQN	RMTR	dPSRZPQV	PY	RMN	gPSh	SNi_ZSN	T\\ZRZPQTW	RNVRZQ[b	ZQVdNURZPQb	PS	TddSPfTW	QPR	ZQUW_\N\	_Q\NS	cNURZPQ	n�k�knb	RMN	OPQVRS_URZPQ	�TQT[NS	TQ\	�SUMZRNUR	aZWWb	_dPQ	aSZRRNQ	T_RMPSZ TRZPQ	YSP̂ 	RMN	̀aQNSb	ZQVRS_UR	RMN	OPQRSTURPS	RP	̂ThN	
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HIIHJKLMLJNO	PQI	ORST	HUUVNVQJHW	NLONVJKX	VJOYLSNVQJX	QI	HYYIQZHWX	[\	HJ	LJNVN\	HSSLYNH[WL	NQ	NTL	]̂ JLIX	HJU	NTL	_QJNIHSNQI	OTHWW	KVZL	NVMLW\	JQNVSL	NQ	NTL	_QJONIRSNVQJ	̀HJHKLI	HJU	aISTVNLSN	QP	̂TLJ	HJU	̂TLIL	NLONO	HJU	VJOYLSNVQJO	HIL	NQ	[L	MHUL	OQ	NTHN	NTL	_QJONIRSNVQJ	̀HJHKLI	HJU	aISTVNLSN	MH\	[L	YILOLJN	PQI	ORST	YIQSLURILOb	cRST	SQONOX	LdSLYN	HO	YIQZVULU	VJ	cLSNVQJ	efbgbfX	OTHWW	[L	HN	NTL	]̂ JLIhO	LdYLJOLbi	jklmlk	nP	YIQSLURILO	PQI	NLONVJKX	VJOYLSNVQJX	QI	HYYIQZHW	RJULI	cLSNVQJO	efbgbe	HJU	efbgbo	ILZLHW	PHVWRIL	QP	NTL	YQINVQJO	QP	NTL	pQIq	NQ	SQMYW\	̂VNT	ILrRVILMLJNO	LONH[WVOTLU	[\	NTL	_QJNIHSN	sQSRMLJNOX	HWW	SQONO	MHUL	JLSLOOHI\	[\	ORST	PHVWRILX	VJSWRUVJK	NTQOL	QP	ILYLHNLU	YIQSLURILO	HJU	SQMYLJOHNVQJ	PQI	NTL	_QJONIRSNVQJ	̀HJHKLIhO	HJU	aISTVNLSNhO	OLIZVSLO	HJU	LdYLJOLOX	OTHWW	[L	HN	NTL	_QJNIHSNQIhO	LdYLJOLbi	jklmlm	tLrRVILU	SLINVPVSHNLO	QP	NLONVJKX	VJOYLSNVQJX	QI	HYYIQZHW	OTHWWX	RJWLOO	QNTLÎVOL	ILrRVILU	[\	NTL	_QJNIHSN	sQSRMLJNOX	[L	OLSRILU	[\	NTL	_QJNIHSNQI	HJU	YIQMYNW\	ULWVZLILU	NQ	NTL	_QJONIRSNVQJ	̀HJHKLI	PQI	NIHJOMVNNHW	NQ	NTL	aISTVNLSNbi	jklmlu	nP	NTL	_QJONIRSNVQJ	̀HJHKLI	QI	aISTVNLSN	VO	NQ	Q[OLIZL	NLONOX	VJOYLSNVQJOX	QI	HYYIQZHWO	ILrRVILU	[\	NTL	_QJNIHSN	sQSRMLJNOX	NTL	_QJONIRSNVQJ	̀HJHKLI	QI	aISTVNLSN	̂VWW	UQ	OQ	YIQMYNW\	HJUX	̂TLIL	YIHSNVSH[WLX	HN	NTL	JQIMHW	YWHSL	QP	NLONVJKbi	jklmlv	wLONO	QI	VJOYLSNVQJO	SQJURSNLU	YRIORHJN	NQ	NTL	_QJNIHSN	sQSRMLJNO	OTHWW	[L	MHUL	YIQMYNW\	NQ	HZQVU	RJILHOQJH[WL	ULWH\	VJ	NTL	pQIqbi	jklu	xyz{|{}z~H\MLJNO	URL	HJU	RJYHVU	RJULI	NTL	_QJNIHSN	sQSRMLJNO	OTHWW	[LHI	VJNLILON	PIQM	NTL	UHNL	YH\MLJN	VO	URL	HN	NTL	IHNL	NTL	YHINVLO	HKILL	RYQJ	VJ	̂IVNVJK	QIX	VJ	NTL	H[OLJSL	NTLILQPX	HN	NTL	WLKHW	IHNL	YILZHVWVJK	PIQM	NVML	NQ	NVML	HN	NTL	YWHSL	̂TLIL	NTL	~IQ�LSN	VO	WQSHNLUbi	jklv	���{	����z}	�y	�����}wTL	]̂ JLI	HJU	_QJNIHSNQI	OTHWW	SQMMLJSL	HWW	SWHVMO	HJU	SHROLO	QP	HSNVQJX	̂TLNTLI	VJ	SQJNIHSNX	NQINX	[ILHST	QP	ĤIIHJN\	QI	QNTLÎVOLX	HKHVJON	NTL	QNTLI	HIVOVJK	QRN	QP	QI	ILWHNLU	NQ	NTL	_QJNIHSN	VJ	HSSQIUHJSL	̂VNT	NTL	ILrRVILMLJNO	QP	NTL	PVJHW	UVOYRNL	ILOQWRNVQJ	MLNTQU	OLWLSNLU	VJ	NTL	aKILLMLJN	̂VNTVJ	NTL	NVML	YLIVQU	OYLSVPVLU	[\	HYYWVSH[WL	WĤbi	jkl�	�����	����|z�y�z�i	jkl�ljwTL	_QJNIHSNQI	OTHWW	MHVJNHVJ	YQWVSVLO	QP	LMYWQ\MLJN	HO	PQWWQ̂O�lj	 wTL	_QJNIHSNQI	HJU	NTL	_QJNIHSNQIhO	OR[SQJNIHSNQIO	OTHWW	JQN	UVOSIVMVJHNL	HKHVJON	HJ\	LMYWQ\LL	QI	HYYWVSHJN	PQI	LMYWQ\MLJN	[LSHROL	QP	IHSLX	ILWVKVQJX	SQWQIX	OLdX	QI	JHNVQJHW	QIVKVJb	wTL	_QJNIHSNQI	OTHWW	NHqL	HPPVIMHNVZL	HSNVQJ	NQ	LJORIL	NTHN	HYYWVSHJNO	HIL	LMYWQ\LUX	HJU	NTHN	LMYWQ\LLO	HIL	NILHNLU	URIVJK	LMYWQ\MLJN	̂VNTQRN	ILKHIU	NQ	NTLVI	IHSLX	ILWVKVQJX	SQWQIX	OLdX	QI	JHNRIHW	QIVKVJb	cRST	HSNVQJ	OTHWW	VJSWRULX	[RN	JQN	[L	WVMVNLU	NQX	NTL	PQWWQ̂VJK�	LMYWQ\MLJNX	RYKIHUVJKX	ULMQNVQJ	QI	NIHJOPLI�	ILSIRVNMLJN	QI	ILSIRVNMLJN	HUZLINVOVJK�	WH\QPP	QI	NLIMVJHNVQJ�	IHNLO	QP	YH\	QI	QNTLI	PQIMO	QP	SQMYLJOHNVQJ�	HJU	OLWLSNVQJ	PQI	NIHVJVJKX	VJSWRUVJK	HYYILJNVSLOTVYb	wTL	_QJNIHSNQI	HKILLO	NQ	YQON	VJ	SQJOYVSRQRO	YWHSLOX	HZHVWH[WL	NQ	LMYWQ\LLO	HJU	HYYWVSHJNO	PQI	LMYWQ\MLJNX	JQNVSL	OLNNVJK	PQINT	NTL	YQWVSVLO	QP	JQJ�UVOSIVMVJHNVQJbl�	 wTL	_QJNIHSNQI	HJU	NTL	_QJNIHSNQIhO	OR[SQJNIHSNQIO	OTHWWX	VJ	HWW	OQWVSVNHNVQJO	QI	HUZLINVOLMLJN	PQI	LMYWQ\LLO	YWHSLU	[\	NTLM	QI	QJ	NTLVI	[LTHWPX	ONHNL	NTHN	HWW	rRHWVPVLU	HYYWVSHJNO	̂VWW	ILSLVZL	SQJOVULIHNVQJ	PQI	LMYWQ\MLJN	̂VNTQRN	ILKHIU	NQ	IHSLX	ILWVKVQJX	SQWQIX	OLd	QI	JHNVQJHW	QIVKVJbi	jkl�	���{	��z{}i	jkl�lj	wTL	_QJNIHSNQI	OTHWW	SQMYW\	̂VNT	~ILZHVWVJK	pHKL	tHNLO	VOORLU	HJU	YLIVQUVSHWW\	RYUHNLUX	[\	NTL	�L̂	�QIq	cNHNL	sLYHINMLJN	QP	�H[QIX	PQI	NTL	WQSHNVQJ	HJU	URIHNVQJ	QP	NTL	~IQ�LSNb���x���	jm			����x���x��	��	�������x��	� 	�¡�	��������i	jmlj	�{|��y�z��y	¢�	z£{	��yz|�¤z�|i	jmljlj	wTL	_QJNIHSNQI	MH\	NLIMVJHNL	NTL	_QJNIHSN	VP	NTL	pQIq	VO	ONQYYLU	PQI	H	YLIVQU	QP	f¥	SQJOLSRNVZL	UH\O	NTIQRKT	JQ	HSN	QI	PHRWN	QP	NTL	_QJNIHSNQIX	H	cR[SQJNIHSNQIX	H	cR[�OR[SQJNIHSNQIX	NTLVI	HKLJNO	QI	LMYWQ\LLOX	QI	HJ\	QNTLI	YLIOQJO	QI	LJNVNVLO	YLIPQIMVJK	YQINVQJO	QP	NTL	pQIqX	RJULI	UVILSN	QI	VJUVILSN	SQJNIHSN	̂VNT	NTL	_QJNIHSNQIX	PQI	HJ\	QP	NTL	PQWWQ̂VJK	ILHOQJO�
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HI JKKLMNOP	QR	MN	QSTPS	QR	M	OQLSU	QS	QUVPS	WLXYZO	MLUVQSZU[	VM\ZN]	̂LSZKTZOUZQN	UVMU	SP_LZSPK	MYY	̀QSa	UQ	XP	KUQWWPTbHc dN	MOU	QR	]Q\PSNePNUf	KLOV	MK	M	TPOYMSMUZQN	QR	NMUZQNMY	PePS]PNO[f	UVMU	SP_LZSPK	MYY	̀QSa	UQ	XP	KUQWWPTbHg hPOMLKP	UVP	iQNKUSLOUZQN	jMNM]PS	VMK	NQU	OPSUZRZPT	QS	UVP	dSOVZUPOU	VMK	NQU	ZKKLPT	M	iPSUZRZOMUP	RQS	kM[ePNU	MNT	VMK	NQU	NQUZRZPT	UVP	iQNUSMOUQS	QR	UVP	SPMKQN	RQS	lZUVVQYTZN]	OPSUZRZOMUZQN	MK	WSQ\ZTPT	ZN	mPOUZQN	nopf	QS	XPOMLKP	UVP	qlNPS	VMK	NQU	eMTP	WM[ePNU	QN	M	iPSUZRZOMUP	RQS	kM[ePNU	lZUVZN	UVP	UZeP	KUMUPT	ZN	UVP	iQNUSMOU	rQOLePNUKb	QSHs tVP	qlNPS	VMK	RMZYPT	UQ	RLSNZKV	UQ	UVP	iQNUSMOUQS	SPMKQNMXYP	P\ZTPNOP	MK	SP_LZSPT	X[	mPOUZQN	uouov	IsHIHc	tVP	iQNUSMOUQS	eM[	UPSeZNMUP	UVP	iQNUSMOU	ZRf	UVSQL]V	NQ	MOU	QS	RMLYU	QR	UVP	iQNUSMOUQSf	M	mLXOQNUSMOUQSf	M	mLXwKLXOQNUSMOUQSf	UVPZS	M]PNUK	QS	PeWYQ[PPKf	QS	MN[	QUVPS	WPSKQNK	QS	PNUZUZPK	WPSRQSeZN]	WQSUZQNK	QR	UVP	̀QSaf	LNTPS	TZSPOU	QS	ZNTZSPOU	OQNUSMOU	lZUV	UVP	iQNUSMOUQSf	SPWPMUPT	KLKWPNKZQNKf	TPYM[Kf	QS	ZNUPSSLWUZQNK	QR	UVP	PNUZSP	̀QSa	X[	UVP	qlNPS	MK	TPKOSZXPT	ZN	mPOUZQN	xpoyf	OQNKUZULUP	ZN	UVP	M]]SP]MUP	eQSP	UVMN	xzz	WPSOPNU	QR	UVP	UQUMY	NLeXPS	QR	TM[K	KOVPTLYPT	RQS	OQeWYPUZQNf	QS	xuz	TM[K	ZN	MN[	y{|wTM[	WPSZQTf	lVZOVP\PS	ZK	YPKKov	IsHIHg	JR	QNP	QR	UVP	SPMKQNK	TPKOSZXPT	ZN	mPOUZQN	xpoxox	QS	xpoxou	P}ZKUKf	UVP	iQNUSMOUQS	eM[f	LWQN	KP\PN	TM[K~	NQUZOP	UQ	UVP	qlNPSf	iQNKUSLOUZQN	jMNM]PS	MNT	dSOVZUPOUf	UPSeZNMUP	UVP	iQNUSMOU	MNT	SPOQ\PS	RSQe	UVP	qlNPS	WM[ePNU	RQS	̀QSa	P}POLUPTf	MK	lPYY	MK	SPMKQNMXYP	Q\PSVPMT	MNT	WSQRZU	QN	̀QSa	NQU	P}POLUPTf	MNT	OQKUK	ZNOLSSPT	X[	SPMKQN	QR	KLOV	UPSeZNMUZQNov	IsHIHs	JR	UVP	̀QSa	ZK	KUQWWPT	RQS	M	WPSZQT	QR	{z	OQNKPOLUZ\P	TM[K	UVSQL]V	NQ	MOU	QS	RMLYU	QR	UVP	iQNUSMOUQSf	M	mLXOQNUSMOUQSf	M	mLXwKLXOQNUSMOUQSf	QS	UVPZS	M]PNUK	QS	PeWYQ[PPKf	QS	MN[	QUVPS	WPSKQNK	WPSRQSeZN]	WQSUZQNK	QR	UVP	`QSa	XPOMLKP	UVP	qlNPS	VMK	SPWPMUPTY[	RMZYPT	UQ	RLYRZYY	UVP	qlNPS~K	QXYZ]MUZQNK	LNTPS	UVP	iQNUSMOU	rQOLePNUK	lZUV	SPKWPOU	UQ	eMUUPSK	ZeWQSUMNU	UQ	UVP	WSQ]SPKK	QR	UVP	̀QSaf	UVP	iQNUSMOUQS	eM[f	LWQN	KP\PN	MTTZUZQNMY	TM[K~	NQUZOP	UQ	UVP	qlNPSf	iQNKUSLOUZQN	jMNM]PS	MNT	dSOVZUPOUf	UPSeZNMUP	UVP	iQNUSMOU	MNT	SPOQ\PS	RSQe	UVP	qlNPS	MK	WSQ\ZTPT	ZN	mPOUZQN	xpoxoyov	IsHc	�����������	��	���	�����	���	�����v	IsHcHI	tVP	qlNPS	eM[	UPSeZNMUP	UVP	iQNUSMOU	ZR	UVP	iQNUSMOUQSHI SPWPMUPTY[	SPRLKPK	QS	RMZYK	UQ	KLWWY[	PNQL]V	WSQWPSY[	KaZYYPT	lQSaPSK	QS	WSQWPS	eMUPSZMYKbHc RMZYK	UQ	eMaP	WM[ePNU	UQ	mLXOQNUSMOUQSK	QS	KLWWYZPSK	ZN	MOOQSTMNOP	lZUV	UVP	SPKWPOUZ\P	M]SPPePNUK	XPUlPPN	UVP	iQNUSMOUQS	MNT	UVP	mLXOQNUSMOUQSK	QS	KLWWYZPSKbHg SPWPMUPTY[	TZKSP]MSTK	MWWYZOMXYP	YMlKf	KUMULUPKf	QSTZNMNOPKf	OQTPKf	SLYPK	MNT	SP]LYMUZQNKf	QS	YMlRLY	QSTPSK	QR	M	WLXYZO	MLUVQSZU[b	QSHs QUVPSlZKP	XSPMOVPK	M	eMUPSZMY	WSQ\ZKZQN	QR	UVP	iQNUSMOU	rQOLePNUKov	IsHcHc	̀VPN	MN[	QR	UVP	SPMKQNK	TPKOSZXPT	ZN	mPOUZQN	xpouox	P}ZKUf	MRUPS	OQNKLYUMUZQN	lZUV	UVP	iQNKUSLOUZQN	jMNM]PSf	MNT	LWQN	OPSUZRZOMUZQN	X[	UVP	dSOVZUPOU	UVMU	KLRRZOZPNU	OMLKP	P}ZKUK	UQ	̂LKUZR[	KLOV	MOUZQNf	UVP	qlNPS	eM[f	lZUVQLU	WSP̂LTZOP	UQ	MN[	QUVPS	SZ]VUK	QS	SPePTZPK	QR	UVP	qlNPS	MNT	MRUPS	]Z\ZN]	UVP	iQNUSMOUQS	MNT	UVP	iQNUSMOUQS~K	KLSPU[f	ZR	MN[f	KP\PN	TM[K~	lSZUUPN	NQUZOPf	UPSeZNMUP	PeWYQ[ePNU	QR	UVP	iQNUSMOUQS	MNT	eM[f	KLX̂POU	UQ	MN[	WSZQS	SZ]VUK	QR	UVP	KLSPU[�HI �}OYLTP	UVP	iQNUSMOUQS	RSQe	UVP	KZUP	MNT	UMaP	WQKKPKKZQN	QR	MYY	eMUPSZMYKf	P_LZWePNUf	UQQYKf	MNT	OQNKUSLOUZQN	P_LZWePNU	MNT	eMOVZNPS[	UVPSPQN	QlNPT	X[	UVP	iQNUSMOUQSbHc dOOPWU	MKKZ]NePNU	QR	KLXOQNUSMOUK	WLSKLMNU	UQ	mPOUZQN	|opb	MNTHg �ZNZKV	UVP	̀QSa	X[	lVMUP\PS	SPMKQNMXYP	ePUVQT	UVP	qlNPS	eM[	TPPe	P}WPTZPNUo	�WQN	lSZUUPN	SP_LPKU	QR	UVP	iQNUSMOUQSf	UVP	qlNPS	KVMYY	RLSNZKV	UQ	UVP	iQNUSMOUQS	M	TPUMZYPT	MOOQLNUZN]	QR	UVP	OQKUK	ZNOLSSPT	X[	UVP	qlNPS	ZN	RZNZKVZN]	UVP	̀QSaov	IsHcHg	̀VPN	UVP	qlNPS	UPSeZNMUPK	UVP	iQNUSMOU	RQS	QNP	QR	UVP	SPMKQNK	KUMUPT	ZN	mPOUZQN	xpouoxf	UVP	iQNUSMOUQS	KVMYY	NQU	XP	PNUZUYPT	UQ	SPOPZ\P	RLSUVPS	WM[ePNU	LNUZY	UVP	̀QSa	ZK	RZNZKVPTov	IsHcHs	JR	UVP	LNWMZT	XMYMNOP	QR	UVP	iQNUSMOU	mLe	P}OPPTK	OQKUK	QR	RZNZKVZN]	UVP	̀QSaf	ZNOYLTZN]	OQeWPNKMUZQN	RQS	UVP	iQNKUSLOUZQN	jMNM]PS~K	MNT	dSOVZUPOU~K	KPS\ZOPK	MNT	P}WPNKPK	eMTP	NPOPKKMS[	UVPSPX[f	MNT	QUVPS	TMeM]PK	ZNOLSSPT	X[	UVP	qlNPS	MNT	NQU	P}WSPKKY[	lMZ\PTf	KLOV	P}OPKK	KVMYY	XP	WMZT	UQ	UVP	iQNUSMOUQSo	JR	KLOV	OQKUK	MNT	TMeM]PK	P}OPPT	UVP	LNWMZT	XMYMNOPf	UVP	iQNUSMOUQS	KVMYY	WM[	UVP	TZRRPSPNOP	UQ	UVP	qlNPSo	tVP	MeQLNU	UQ	XP	WMZT	UQ	UVP	
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HIJKLMNKIL	IL	OPJQLR	MS	KTQ	NMSQ	UMV	WQR	STMXXR	YZIJ	MZZX[NMK[IJR	WQ	NQLK[\[Q]	WV	KTQ	̂J[K[MX	_QN[S[IJ	̀MaQL	M\KQL	NIJSYXKMK[IJ	P[KT	KTQ	HIJSKLYNK[IJ	̀MJMbQLR	MJ]	KT[S	IWX[bMK[IJ	\IL	ZMVUQJK	STMXX	SYLc[cQ	KQLU[JMK[IJ	I\	KTQ	HIJKLMNKde	fghi	jklmnolpqo	rs	tun	vwonx	yqx	zqo{nopno|ne	fghihf	}TQ	OPJQL	UMVR	P[KTIYK	NMYSQR	IL]QL	KTQ	HIJKLMNKIL	[J	PL[K[Jb	KI	SYSZQJ]R	]QXMV	IL	[JKQLLYZK	KTQ	~ILaR	[J	PTIXQ	IL	[J	ZMLK	\IL	SYNT	ZQL[I]	I\	K[UQ	MS	KTQ	OPJQL	UMV	]QKQLU[JQde	fghih�	}TQ	HIJKLMNK	�YU	MJ]	KTQ	HIJKLMNK	}[UQ	STMXX	WQ	M]�YSKQ]	\IL	[JNLQMSQS	[J	KTQ	NISK	MJ]	K[UQ	NMYSQ]	WV	SYSZQJS[IJR	]QXMVR	IL	[JKQLLYZK[IJ	YJ]QL	�QNK[IJ	��d�d�d	�]�YSKUQJK	I\	KTQ	HIJKLMNK	�YU	STMXX	[JNXY]Q	ZLI\[Kd	�I	M]�YSKUQJK	STMXX	WQ	UM]Q	KI	KTQ	Q�KQJK�hf KTMK	ZQL\ILUMJNQ	[SR	PMSR	IL	PIYX]	TMcQ	WQQJR	SI	SYSZQJ]Q]R	]QXMVQ]R	IL	[JKQLLYZKQ]R	WV	MJIKTQL	NMYSQ	\IL	PT[NT	KTQ	HIJKLMNKIL	[S	LQSZIJS[WXQ�	ILh� KTMK	MJ	Q�Y[KMWXQ	M]�YSKUQJK	[S	UM]Q	IL	]QJ[Q]	YJ]QL	MJIKTQL	ZLIc[S[IJ	I\	KT[S	HIJKLMNKde	fghg	�nx�po�tpqo	rs	tun	vwonx	yqx	zqo{nopno|ne	fghghf	}TQ	OPJQL	UMVR	MK	MJV	K[UQR	KQLU[JMKQ	KTQ	HIJKLMNK	\IL	KTQ	OPJQL�S	NIJcQJ[QJNQ	MJ]	P[KTIYK	NMYSQde	fghgh�	�ZIJ	LQNQ[ZK	I\	PL[KKQJ	JIK[NQ	\LIU	KTQ	OPJQL	I\	SYNT	KQLU[JMK[IJ	\IL	KTQ	OPJQL�S	NIJcQJ[QJNQR	KTQ	HIJKLMNKIL	STMXXhf NQMSQ	IZQLMK[IJS	MS	][LQNKQ]	WV	KTQ	OPJQL	[J	KTQ	JIK[NQ�h� KMaQ	MNK[IJS	JQNQSSMLVR	IL	KTMK	KTQ	OPJQL	UMV	][LQNKR	\IL	KTQ	ZLIKQNK[IJ	MJ]	ZLQSQLcMK[IJ	I\	KTQ	~ILa�	MJ]hi Q�NQZK	\IL	~ILa	][LQNKQ]	KI	WQ	ZQL\ILUQ]	ZL[IL	KI	KTQ	Q\\QNK[cQ	]MKQ	I\	KQLU[JMK[IJ	SKMKQ]	[J	KTQ	JIK[NQR	KQLU[JMKQ	MXX	Q�[SK[Jb	SYWNIJKLMNKS	MJ]	ZYLNTMSQ	IL]QLS	MJ]	QJKQL	[JKI	JI	\YLKTQL	SYWNIJKLMNKS	MJ]	ZYLNTMSQ	IL]QLSde	fghghi	̂J	NMSQ	I\	SYNT	KQLU[JMK[IJ	\IL	KTQ	OPJQL�S	NIJcQJ[QJNQR	KTQ	OPJQL	STMXX	ZMV	KTQ	HIJKLMNKIL	\IL	~ILa	ZLIZQLXV	Q�QNYKQ]�	NISKS	[JNYLLQ]	WV	LQMSIJ	I\	KTQ	KQLU[JMK[IJR	[JNXY][Jb	NISKS	MKKL[WYKMWXQ	KI	KQLU[JMK[IJ	I\	�YWNIJKLMNKS�	MJ]	KTQ	KQLU[JMK[IJ	\QQR	[\	MJVR	SQK	\ILKT	[J	KTQ	�bLQQUQJKd����z��	f�			z����j	���	��j����je	f�hf	z��p�le	f�hfhf	�nypoptpqoh	�	HXM[U	[S	M	]QUMJ]	IL	MSSQLK[IJ	WV	IJQ	I\	KTQ	ZMLK[QS	SQQa[JbR	MS	M	UMKKQL	I\	L[bTKR	ZMVUQJK	I\	UIJQVR	M	NTMJbQ	[J	KTQ	HIJKLMNK	}[UQR	IL	IKTQL	LQX[Q\	P[KT	LQSZQNK	KI	KTQ	KQLUS	I\	KTQ	HIJKLMNKd	}TQ	KQLU	�HXM[U�	MXSI	[JNXY]QS	IKTQL	][SZYKQS	MJ]	UMKKQLS	[J	�YQSK[IJ	WQKPQQJ	KTQ	OPJQL	MJ]	HIJKLMNKIL	ML[S[Jb	IYK	I\	IL	LQXMK[Jb	KI	KTQ	HIJKLMNKd	}TQ	LQSZIJS[W[X[KV	KI	SYWSKMJK[MKQ	HXM[US	STMXX	LQSK	P[KT	KTQ	ZMLKV	UMa[Jb	KTQ	HXM[Ud	}T[S	�QNK[IJ	��d�d�	]IQS	JIK	LQ�Y[LQ	KTQ	OPJQL	KI	\[XQ	M	HXM[U	[J	IL]QL	KI	[UZISQ	X[�Y[]MKQ]	]MUMbQS	[J	MNNIL]MJNQ	P[KT	KTQ	HIJKLMNK	_INYUQJKSde	f�hfh�	�p�n	�p�ptl	qo	z��p�l}TQ	OPJQL	MJ]	HIJKLMNKIL	STMXX	NIUUQJNQ	MXX	HXM[US	MJ]	NMYSQS	I\	MNK[IJ	MbM[JSK	KTQ	IKTQL	MJ]	ML[S[Jb	IYK	I\	IL	LQXMKQ]	KI	KTQ	HIJKLMNKR	PTQKTQL	[J	NIJKLMNKR	KILKR	WLQMNT	I\	PMLLMJKV	IL	IKTQLP[SQR	[J	MNNIL]MJNQ	P[KT	KTQ	LQ�Y[LQUQJKS	I\	KTQ	W[J][Jb	][SZYKQ	LQSIXYK[IJ	UQKTI]	SQXQNKQ]	[J	KTQ	�bLQQUQJK	MJ]	P[KT[J	KTQ	ZQL[I]	SZQN[\[Q]	WV	MZZX[NMWXQ	XMPR	WYK	[J	MJV	NMSQ	JIK	UILQ	KTMJ	��	VQMLS	M\KQL	KTQ	]MKQ	I\	�YWSKMJK[MX	HIUZXQK[IJ	I\	KTQ	~ILad	}TQ	OPJQL	MJ]	HIJKLMNKIL	PM[cQ	MXX	HXM[US	MJ]	NMYSQS	I\	MNK[IJ	JIK	NIUUQJNQ]	[J	MNNIL]MJNQ	P[KT	KT[S	�QNK[IJ	��d�d�de	f�hfhi	�qtp|n	qy	z��p�le	f�hfhihf	HXM[US	WV	Q[KTQL	KTQ	OPJQL	IL	HIJKLMNKILR	PTQLQ	KTQ	NIJ][K[IJ	b[c[Jb	L[SQ	KI	KTQ	HXM[U	[S	\[LSK	][SNIcQLQ]	ZL[IL	KI	Q�Z[LMK[IJ	I\	KTQ	ZQL[I]	\IL	NILLQNK[IJ	I\	KTQ	~ILa	SQK	\ILKT	[J	�QNK[IJ	��d�d�R	STMXX	WQ	[J[K[MKQ]	WV	JIK[NQ	KI	KTQ	IKTQL	ZMLKV	MJ]	KI	KTQ	̂J[K[MX	_QN[S[IJ	̀MaQL	P[KT	M	NIZV	SQJK	KI	KTQ	HIJSKLYNK[IJ	̀MJMbQL	MJ]	�LNT[KQNKR	[\	KTQ	�LNT[KQNK	[S	JIK	SQLc[Jb	MS	KTQ	̂J[K[MX	_QN[S[IJ	̀MaQLd	HXM[US	WV	Q[KTQL	ZMLKV	YJ]QL	KT[S	�QNK[IJ	��d�d�d�	STMXX	WQ	[J[K[MKQ]	P[KT[J	��	]MVS	M\KQL	INNYLLQJNQ	I\	KTQ	QcQJK	b[c[Jb	L[SQ	KI	SYNT	HXM[U	IL	P[KT[J	��	]MVS	M\KQL	KTQ	NXM[UMJK	\[LSK	LQNIbJ[ QS	KTQ	NIJ][K[IJ	b[c[Jb	L[SQ	KI	KTQ	HXM[UR	PT[NTQcQL	[S	XMKQLd¡¢£¤£¥¤£¦§	̈©ª©«©̈¬e	f�hfhih�	~L[KKQJ	JIK[NQ	STMXX	NIJKM[J	M	TQM][Jb	SKMK[Jb	��IK[NQ	I\	HXM[U�	KI	NXQMLXV	[]QJK[\V	[K	MS	SYNTd	�YNT	JIK[NQ	STMXX	SQK	\ILKT	[J	]QKM[X	KTQ	N[LNYUSKMJNQS	KTMK	\ILU	KTQ	WMS[S	\IL	KTQ	HXM[U	MJ]	STMXX	[JNXY]Q	KTQ	\IXXIP[Jb�
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HI	 JKLMN	OPMPLQLRP	ST	UKMVQ	QMPPLNW	VRUKXYVRZ	[MU\ZNSXRY	MRY	U]NSRSKSẐ_H̀	 aSUXQLRPMPVSR	VR	OXbbSNP	ST	UKMVQ	QMPPLN_Hc	 aSUXQLRPMPVSR	VR	OXbbSNP	ST	UKMVQLY	YMQMZLO_Hd	 JLNPVTVUMPVSR	[̂	NLObSROV[KL	STTVULN	ST	UKMVQMRP_e	IfHIHcHc	JKMVQO	[̂	LVP]LN	P]L	ghRLN	SN	JSRPNMUPSNW	h]LNL	P]L	USRYVPVSR	ZViVRZ	NVOL	PS	P]L	JKMVQ	VO	TVNOP	YVOUSiLNLY	MTPLN	LjbVNMPVSR	ST	P]L	bLNVSY	TSN	USNNLUPVSR	ST	P]L	kSN\	OLP	TSNP]	VR	lLUPVSR	mn_n_nW	O]MKK	[L	VRVPVMPLY	[̂	RSPVUL	PS	P]L	SP]LN	bMNP̂_	oR	OXU]	LiLRPW	RS	YLUVOVSR	[̂	P]L	oRVPVMK	aLUVOVSR	pM\LN	VO	NLqXVNLY_e	IfHIHd	rstuvtwvtx	rstuyz{u	|}y~sy�zt{}e	IfHIHdHI	�LRYVRZ	TVRMK	NLOSKXPVSR	ST	M	JKMVQW	LjULbP	MO	SP]LNhVOL	MZNLLY	VR	hNVPVRZ	SN	MO	bNSiVYLY	VR	lLUPVSR	�_�	MRY	�NPVUKL	m�W	P]L	JSRPNMUPSN	O]MKK	bNSULLY	YVKVZLRPK̂	hVP]	bLNTSNQMRUL	ST	P]L	JSRPNMUP	MRY	P]L	ghRLN	O]MKK	USRPVRXL	PS	QM\L	bM̂QLRPO	VR	MUUSNYMRUL	hVP]	P]L	JSRPNMUP	aSUXQLRPO_	�]L	�NU]VPLUP	hVKK	bNLbMNL	J]MRZL	gNYLNO	MRY	VOOXL	JLNPVTVUMPLO	TSN	�M̂QLRP	VR	MUUSNYMRUL	hVP]	P]L	YLUVOVSRO	ST	P]L	oRVPVMK	aLUVOVSR	pM\LN_e	IfHIHdH̀	�]L	JSRPNMUP	lXQ	MRY	JSRPNMUP	�VQL	O]MKK	[L	MY�XOPLY	VR	MUUSNYMRUL	hVP]	P]L	oRVPVMK	aLUVOVSR	pM\LN�O	YLUVOVSRW	OX[�LUP	PS	P]L	NVZ]P	ST	LVP]LN	bMNP̂	PS	bNSULLY	VR	MUUSNYMRUL	hVP]	P]VO	�NPVUKL	m�_	�]L	�NU]VPLUP	hVKK	VOOXL	JLNPVTVUMPLO	TSN	�M̂QLRP	VR	MUUSNYMRUL	hVP]	P]L	YLUVOVSR	ST	P]L	oRVPVMK	aLUVOVSR	pM\LN_e	IfHIHf	r�zv��	~sy	���vuvstz�	rs�uH	oT	P]L	JSRPNMUPSN	hVO]LO	PS	QM\L	M	JKMVQ	TSN	MR	VRUNLMOL	VR	P]L	JSRPNMUP	lXQW	hNVPPLR	RSPVUL	MO	bNSiVYLY	VR	lLUPVSR	m�_m_�	O]MKK	[L	ZViLR	[LTSNL	bNSULLYVRZ	PS	LjLUXPL	P]L	bSNPVSR	ST	P]L	kSN\	P]MP	VO	P]L	OX[�LUP	ST	P]L	JKMVQ_	�NVSN	RSPVUL	VO	RSP	NLqXVNLY	TSN	JKMVQO	NLKMPVRZ	PS	MR	LQLNZLRÛ	LRYMRZLNVRZ	KVTL	SN	bNSbLNP̂	MNVOVRZ	XRYLN	lLUPVSR	m�_�_e	IfHIH�	r�zv��	~sy	���vuvstz�	�v�}e	IfHIH�HI	oT	P]L	JSRPNMUPSN	hVO]LO	PS	QM\L	M	JKMVQ	TSN	MR	VRUNLMOL	VR	P]L	JSRPNMUP	�VQLW	RSPVUL	MO	bNSiVYLY	VR	lLUPVSR	m�_m_�	O]MKK	[L	ZViLR_	oR	P]L	UMOL	ST	M	USRPVRXVRZ	YLKM̂	SRK̂	SRL	JKMVQ	VO	RLULOOMN̂_e	IfHIH�H̀	oT	MYiLNOL	hLMP]LN	USRYVPVSRO	MNL	P]L	[MOVO	TSN	M	JKMVQ	TSN	MYYVPVSRMK	PVQLW	OXU]	JKMVQ	O]MKK	[L	YSUXQLRPLY	[̂	YMPM	OX[OPMRPVMPVRZ	P]MP	hLMP]LN	USRYVPVSRO	hLNL	M[RSNQMK	TSN	P]L	bLNVSY	ST	PVQLW	USXKY	RSP	]MiL	[LLR	NLMOSRM[K̂	MRPVUVbMPLY	MRY	]MY	MR	MYiLNOL	LTTLUP	SR	P]L	OU]LYXKLY	USROPNXUPVSR_e	IfHIH�Hc	JKMVQO	TSN	VRUNLMOL	VR	P]L	JSRPNMUP	�VQL	O]MKK	OLP	TSNP]	VR	YLPMVK	P]L	UVNUXQOPMRULO	P]MP	TSNQ	P]L	[MOVO	TSN	P]L	JKMVQW	P]L	YMPL	XbSR	h]VU]	LMU]	UMXOL	ST	YLKM̂	[LZMR	PS	MTTLUP	P]L	bNSZNLOO	ST	P]L	kSN\W	P]L	YMPL	XbSR	h]VU]	LMU]	UMXOL	ST	YLKM̂	ULMOLY	PS	MTTLUP	P]L	bNSZNLOO	ST	P]L	kSN\	MRY	P]L	RXQ[LN	ST	YM̂O�	VRUNLMOL	VR	P]L	JSRPNMUP	�VQL	UKMVQLY	MO	M	USROLqXLRUL	ST	LMU]	OXU]	UMXOL	ST	YLKM̂_	�]L	JSRPNMUPSN	O]MKK	bNSiVYL	OXU]	OXbbSNPVRZ	YSUXQLRPMPVSR	MO	P]L	ghRLN	QM̂	NLqXVNL	VRUKXYVRZW	h]LNL	MbbNSbNVMPLW	M	NLiVOLY	USROPNXUPVSR	OU]LYXKL	VRYVUMPVRZ	MKK	P]L	MUPViVPVLO	MTTLUPLY	[̂	P]L	UVNUXQOPMRULO	TSNQVRZ	P]L	[MOVO	ST	P]L	JKMVQ_e	IfHIH�Hd	�]L	JSRPNMUPSN	O]MKK	RSP	[L	LRPVPKLY	PS	M	OLbMNMPL	VRUNLMOL	VR	P]L	JSRPNMUP	�VQL	TSN	LMU]	SRL	ST	P]L	RXQ[LN	ST	UMXOLO	ST	YLKM̂	h]VU]	QM̂	]MiL	USRUXNNLRP	SN	VRPLNNLKMPLY	LTTLUPO	SR	P]L	bNSZNLOO	ST	P]L	kSN\W	SN	TSN	USRUXNNLRP	YLKM̂O	YXL	PS	P]L	TMXKP	ST	P]L	JSRPNMUPSN_e	IfHIH�	�zv�}y	s~	r�zv��	~sy	rst�}�w}tuvz�	�z�zx}�H	�]L	JSRPNMUPSN	MRY	ghRLN	hMViL	JKMVQO	MZMVROP	LMU]	SP]LN	TSN	USROLqXLRPVMK	YMQMZLO	MNVOVRZ	SXP	ST	SN	NLKMPVRZ	PS	P]VO	JSRPNMUP_	�]VO	QXPXMK	hMViLN	VRUKXYLOHI YMQMZLO	VRUXNNLY	[̂	P]L	ghRLN	TSN	NLRPMK	LjbLROLOW	TSN	KSOOLO	ST	XOLW	VRUSQLW	bNSTVPW	TVRMRUVRZW	[XOVRLOO	MRY	NLbXPMPVSRW	MRY	TSN	KSOO	ST	QMRMZLQLRP	SN	LQbKŜLL	bNSYXUPViVP̂	SN	ST	P]L	OLNiVULO	ST	OXU]	bLNOSRO�	MRYH̀ YMQMZLO	VRUXNNLY	[̂	P]L	JSRPNMUPSN	TSN	bNVRUVbMK	STTVUL	LjbLROLO	VRUKXYVRZ	P]L	USQbLROMPVSR	ST	bLNOSRRLK	OPMPVSRLY	P]LNLW	TSN	KSOOLO	ST	TVRMRUVRZW	[XOVRLOO	MRY	NLbXPMPVSRW	MRY	TSN	KSOO	ST	bNSTVP	LjULbP	MRPVUVbMPLY	bNSTVP	MNVOVRZ	YVNLUPK̂	TNSQ	P]L	kSN\_�]VO	QXPXMK	hMViLN	VO	MbbKVUM[KLW	hVP]SXP	KVQVPMPVSRW	PS	MKK	USROLqXLRPVMK	YMQMZLO	YXL	PS	LVP]LN	bMNP̂�O	PLNQVRMPVSR	VR	MUUSNYMRUL	hVP]	�NPVUKL	m�_	
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H	IJKL	MNOPOQR	STUOVOWNH	IJKLKI	XYZ[\]̂	_̀aYbc[de	fgh]_	ig_j_	fg_	ahdc[f[hd	e[k[de	j[]_	fh	fg_	XYZ[\	[]	l[j]f	c[]ahk_j_c	Zlf_j	_̀m[jZf[hd	hl	fg_	m_j[hc	lhj	ahjj_af[hd	hl	fg_	nhjo	]_f	lhjfg	[d	p_af[hd	qrsrsr	hj	Zj[][de	bdc_j	p_af[hd]	qtsû	qtsv̂	Zdc	qqsŵ	]gZYY	x_	j_l_jj_c	fh	fg_	yd[f[ZY	z_a[][hd	{Zo_j	lhj	[d[f[ZY	c_a[][hds	|g_	}jag[f_af	i[YY	]_jk_	Z]	fg_	yd[f[ZY	z_a[][hd	{Zo_ĵ	bdY_]]	hfg_ji[]_	[dc[aZf_c	[d	fg_	}ej__\_dfs	~̀a_mf	lhj	fgh]_	XYZ[\]	_̀aYbc_c	x�	fg[]	p_af[hd	qwsrsq̂	Zd	[d[f[ZY	c_a[][hd	]gZYY	x_	j_�b[j_c	Z]	Z	ahdc[f[hd	mj_a_c_df	fh	\_c[Zf[hd	hl	Zd�	XYZ[\	Zj[][de	mj[hj	fh	fg_	cZf_	hl	l[dZY	mZ�\_df	[]	cb_s	yl	Zd	[d[f[ZY	c_a[][hd	gZ]	dhf	x__d	j_dc_j_c	i[fg[d	ut	cZ�]	Zlf_j	fg_	XYZ[\	gZ]	x__d	j_l_jj_c	fh	fg_	yd[f[ZY	z_a[][hd	{Zo_ĵ	fg_	mZjf�	Z]]_jf[de	fg_	XYZ[\	\Z�	c_\Zdc	\_c[Zf[hd	Zdc	x[dc[de	c[]mbf_	j_]hYbf[hd	i[fghbf	Z	c_a[][hd	gZk[de	x__d	j_dc_j_cs	�dY_]]	fg_	yd[f[ZY	z_a[][hd	{Zo_j	Zdc	ZYY	Zll_af_c	mZjf[_]	Zej__̂	fg_	yd[f[ZY	z_a[][hd	{Zo_j	i[YY	dhf	c_a[c_	c[]mbf_]	x_fi__d	fg_	XhdfjZafhj	Zdc	m_j]hd]	hj	_df[f[_]	hfg_j	fgZd	fg_	�id_jsH	IJKLKL	|g_	yd[f[ZY	z_a[][hd	{Zo_j	i[YY	j_k[_i	XYZ[\]	Zdc	i[fg[d	f_d	cZ�]	hl	fg_	j_a_[mf	hl	Z	XYZ[\	fZo_	hd_	hj	\hj_	hl	fg_	lhYYhi[de	Zaf[hd]�	�q�	j_�b_]f	Zcc[f[hdZY	]bmmhjf[de	cZfZ	ljh\	fg_	aYZ[\Zdf	hj	Z	j_]mhd]_	i[fg	]bmmhjf[de	cZfZ	ljh\	fg_	hfg_j	mZjf�̂	�r�	j_�_af	fg_	XYZ[\	[d	ighY_	hj	[d	mZjf̂	�u�	Zmmjhk_	fg_	XYZ[\̂	�v�	]bee_]f	Z	ah\mjh\[]_̂	hj	�w�	Zck[]_	fg_	mZjf[_]	fgZf	fg_	yd[f[ZY	z_a[][hd	{Zo_j	[]	bdZxY_	fh	j_]hYk_	fg_	XYZ[\	[l	fg_	yd[f[ZY	z_a[][hd	{Zo_j	YZao]	]bll[a[_df	[dlhj\Zf[hd	fh	_kZYbZf_	fg_	\_j[f]	hl	fg_	XYZ[\	hj	[l	fg_	yd[f[ZY	z_a[][hd	{Zo_j	ahdaYbc_]	fgZf̂	[d	fg_	yd[f[ZY	z_a[][hd	{Zo_j�]	]hY_	c[]aj_f[hd̂	[f	ihbYc	x_	[dZmmjhmj[Zf_	lhj	fg_	yd[f[ZY	z_a[][hd	{Zo_j	fh	j_]hYk_	fg_	XYZ[\sH	IJKLK�	yd	_kZYbZf[de	XYZ[\]̂	fg_	yd[f[ZY	z_a[][hd	{Zo_j	\Z�̂	xbf	]gZYY	dhf	x_	hxY[eZf_c	fĥ	ahd]bYf	i[fg	hj	]__o	[dlhj\Zf[hd	ljh\	_[fg_j	mZjf�	hj	ljh\	m_j]hd]	i[fg	]m_a[ZY	odhiY_ce_	hj	_̀m_jf[]_	igh	\Z�	Z]][]f	fg_	yd[f[ZY	z_a[][hd	{Zo_j	[d	j_dc_j[de	Z	c_a[][hds	|g_	yd[f[ZY	z_a[][hd	{Zo_j	\Z�	j_�b_]f	fg_	�id_j	fh	Zbfghj[�_	j_f_df[hd	hl	]bag	m_j]hd]	Zf	fg_	�id_j�]	_̀m_d]_sH	IJKLK�	yl	fg_	yd[f[ZY	z_a[][hd	{Zo_j	j_�b_]f]	Z	mZjf�	fh	mjhk[c_	Z	j_]mhd]_	fh	Z	XYZ[\	hj	fh	lbjd[]g	Zcc[f[hdZY	]bmmhjf[de	cZfẐ	]bag	mZjf�	]gZYY	j_]mhdĉ	i[fg[d	f_d	cZ�]	Zlf_j	j_a_[mf	hl	fg_	j_�b_]f̂	Zdc	]gZYY	_[fg_j	�q�	mjhk[c_	Z	j_]mhd]_	hd	fg_	j_�b_]f_c	]bmmhjf[de	cZfẐ	�r�	Zck[]_	fg_	yd[f[ZY	z_a[][hd	{Zo_j	ig_d	fg_	j_]mhd]_	hj	]bmmhjf[de	cZfZ	i[YY	x_	lbjd[]g_ĉ	hj	�u�	Zck[]_	fg_	yd[f[ZY	z_a[][hd	{Zo_j	fgZf	dh	]bmmhjf[de	cZfZ	i[YY	x_	lbjd[]g_cs	�mhd	j_a_[mf	hl	fg_	j_]mhd]_	hj	]bmmhjf[de	cZfẐ	[l	Zd�̂	fg_	yd[f[ZY	z_a[][hd	{Zo_j	i[YY	_[fg_j	j_�_af	hj	Zmmjhk_	fg_	XYZ[\	[d	ighY_	hj	[d	mZjfsH	IJKLKJ	|g_	yd[f[ZY	z_a[][hd	{Zo_j	i[YY	j_dc_j	Zd	[d[f[ZY	c_a[][hd	Zmmjhk[de	hj	j_�_af[de	fg_	XYZ[\	hj	[dc[aZf[de	fgZf	fg_	yd[f[ZY	z_a[][hd	{Zo_j	[]	bdZxY_	fh	j_]hYk_	fg_	XYZ[\s	|g[]	[d[f[ZY	c_a[][hd	]gZYY	�q�	x_	[d	ij[f[de�	�r�	]fZf_	fg_	j_Z]hd]	fg_j_lhj�	Zdc	�u�	dhf[l�	fg_	mZjf[_]̂	fg_	Xhd]fjbaf[hd	{ZdZe_ĵ	Zdc	fg_	}jag[f_af̂	[l	fg_	}jag[f_af	[]	dhf	]_jk[de	Z]	fg_	yd[f[ZY	z_a[][hd	{Zo_ĵ	hl	Zd�	agZde_	[d	fg_	XhdfjZaf	pb\	hj	XhdfjZaf	|[\_	hj	xhfgs	|g_	[d[f[ZY	c_a[][hd	]gZYY	x_	l[dZY	Zdc	x[dc[de	hd	fg_	mZjf[_]	xbf	]bx�_af	fh	\_c[Zf[hd	Zdĉ	[l	fg_	mZjf[_]	lZ[Y	fh	j_]hYk_	fg_[j	c[]mbf_	fgjhbeg	\_c[Zf[hd̂	fh	x[dc[de	c[]mbf_	j_]hYbf[hdsH	IJKLK�	~[fg_j	mZjf�	\Z�	l[Y_	lhj	\_c[Zf[hd	hl	Zd	[d[f[ZY	c_a[][hd	Zf	Zd�	f[\_̂	]bx�_af	fh	fg_	f_j\]	hl	p_af[hd	qwsrs�sqsH	IJKLK�KI	~[fg_j	mZjf�	\Z�̂	i[fg[d	ut	cZ�]	ljh\	fg_	cZf_	hl	j_a_[mf	hl	Zd	[d[f[ZY	c_a[][hd̂	c_\Zdc	[d	ij[f[de	fgZf	fg_	hfg_j	mZjf�	l[Y_	lhj	\_c[Zf[hds	yl	]bag	Z	c_\Zdc	[]	\Zc_	Zdc	fg_	mZjf�	j_a_[k[de	fg_	c_\Zdc	lZ[Y]	fh	l[Y_	lhj	\_c[Zf[hd	i[fg[d	ut	cZ�]	hl	j_a_[mf	fg_j_hl̂	fg_d	xhfg	mZjf[_]	iZ[k_	fg_[j	j[egf]	fh	\_c[Zf_	hj	mbj]b_	x[dc[de	c[]mbf_	j_]hYbf[hd	mjha__c[de]	i[fg	j_]m_af	fh	fg_	[d[f[ZY	c_a[][hdsH	IJKLK�	yd	fg_	_k_df	hl	Z	XYZ[\	ZeZ[d]f	fg_	XhdfjZafhĵ	fg_	�id_j	\Z�̂	xbf	[]	dhf	hxY[eZf_c	fĥ	dhf[l�	fg_	]bj_f�̂	[l	Zd�̂	hl	fg_	dZfbj_	Zdc	Z\hbdf	hl	fg_	XYZ[\s	yl	fg_	XYZ[\	j_YZf_]	fh	Z	mh]][x[Y[f�	hl	Z	XhdfjZafhj�]	c_lZbYf̂	fg_	�id_j	\Z�̂	xbf	[]	dhf	hxY[eZf_c	fĥ	dhf[l�	fg_	]bj_f�	Zdc	j_�b_]f	fg_	]bj_f��]	Z]][]fZda_	[d	j_]hYk[de	fg_	ahdfjhk_j]�sH	IJKLK�	yl	Z	XYZ[\	j_YZf_]	fh	hj	[]	fg_	]bx�_af	hl	Z	\_agZd[a�]	Y[_d̂	fg_	mZjf�	Z]]_jf[de	]bag	XYZ[\	\Z�	mjha__c	[d	ZaahjcZda_	i[fg	ZmmY[aZxY_	YZi	fh	ah\mY�	i[fg	fg_	Y[_d	dhf[a_	hj	l[Y[de	c_ZcY[d_]sH	IJK�	�T�OQPOWNH	IJK�KI	H	IJK�KL	|g_	mZjf[_]	\Z�	_dc_Zkhj	fh	j_]hYk_	fg_[j	XYZ[\]	x�	\_c[Zf[hd	ig[aĝ	bdY_]]	fg_	mZjf[_]	\bfbZYY�	Zej__	hfg_ji[]_̂	]gZYY	x_	Zc\[d[]f_j_c	x�	fg_	}\_j[aZd	}jx[fjZf[hd	}]]ha[Zf[hd	[d	ZaahjcZda_	i[fg	[f]	Xhd]fjbaf[hd	ydcb]fj�	{_c[Zf[hd	�jha_cbj_]	[d	_ll_af	hd	fg_	cZf_	hl	fg_	}ej__\_dfs	}	j_�b_]f	lhj	\_c[Zf[hd	]gZYY	x_	\Zc_	[d	ij[f[dê	c_Y[k_j_c	fh	fg_	hfg_j	mZjf�	fh	fg_	XhdfjZaf̂	Zdc	l[Y_c	i[fg	fg_	m_j]hd	hj	_df[f�	Zc\[d[]f_j[de	fg_	\_c[Zf[hds	|g_	
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HIJKILM	NOP	QI	NORI	STUSKHHIUMVP	WXMY	MYI	ZXVXU[	TZ	QXURXU[	RXL\KMI	HILTVKMXTU	\HTSIIRXU[L	QKM]	XU	LKSY	ÎIUM]	NIRXOMXTU	LYOVV	\HTSIIR	XU	OR̂OUSI	TZ	QXURXU[	RXL\KMI	HILTVKMXTU	\HTSIIRXU[L]	WYXSY	LYOVV	QI	LMOPIR	\IURXU[	NIRXOMXTU	ZTH	O	\IHXTR	TZ	_̀	ROPL	ZHTN	MYI	ROMI	TZ	ZXVXU[]	KUVILL	LMOPIR	ZTH	O	VTU[IH	\IHXTR	QP	O[HIINIUM	TZ	MYI	\OHMXIL	TH	STKHM	THRIHa	b	cdefef	gXMYIH	\OHMP	NOP]	WXMYXU	h̀	ROPL	ZHTN	MYI	ROMI	MYOM	NIRXOMXTU	YOL	QIIU	STUSVKRIR	WXMYTKM	HILTVKMXTU	TZ	MYI	RXL\KMI	TH	_̀	ROPL	OZMIH	NIRXOMXTU	YOL	QIIU	RINOURIR	WXMYTKM	HILTVKMXTU	TZ	MYI	RXL\KMI]	RINOUR	XU	WHXMXU[	MYOM	MYI	TMYIH	\OHMP	ZXVI	ZTH	QXURXU[	RXL\KMI	HILTVKMXTUa	iZ	LKSY	O	RINOUR	XL	NORI	OUR	MYI	\OHMP	HISIX̂XU[	MYI	RINOUR	ZOXVL	MT	ZXVI	ZTH	QXURXU[	RXL\KMI	HILTVKMXTU	WXMYXU	_̀	ROPL	OZMIH	HISIX\M	MYIHITZ]	MYIU	QTMY	\OHMXIL	WOX̂I	MYIXH	HX[YML	MT	QXURXU[	RXL\KMI	HILTVKMXTU	\HTSIIRXU[L	WXMY	HIL\ISM	MT	MYI	XUXMXOV	RISXLXTUab	cdefej	kYI	\OHMXIL	LYOVV	LYOHI	MYI	NIRXOMTHlL	ZII	OUR	OUP	ZXVXU[	ZIIL	IJKOVVPa	kYI	NIRXOMXTU	LYOVV	QI	YIVR	XU	MYI	\VOSI	WYIHI	MYI	mHTnISM	XL	VTSOMIR]	KUVILL	OUTMYIH	VTSOMXTU	XL	NKMKOVVP	O[HIIR	K\TUa	o[HIINIUML	HIOSYIR	XU	NIRXOMXTU	LYOVV	QI	IUZTHSIOQVI	OL	LIMMVINIUM	O[HIINIUML	XU	OUP	STKHM	YÔXU[	nKHXLRXSMXTU	MYIHITZapqrsrtsruvw	xyzy{yx|
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DEFGHIJGKLEF�GL�MKNNOHFP�FQRSTO�ULHRFP�LGVOH�KEULHRQGKLE�UIHEKFVON�WX�GVO�YZEOH�KE�QEGKJKSQGKLE�LU�HOJOK[KE\�WKNF�LH�SHLSLFQTFP�GVO�]LEGHQJGLĤF�WKN�LH�SHLSLFQTP�LH�SLHGKLEF�LU�QNNOENQ�HOTQGKE\�GL�WKNNKE\�LH�SHLSLFQT�HO_IKHOROEGF̀aVO�]LEGHQJG�bLJIROEGF�KEJTINO�GVO�cLGKJO�GL�MKNNOHFP�DEFGHIJGKLEF�GL�MKNNOHFP�FQRSTO�ULHRF�QEN�GVO�]LEGHQJGLĤF�WKǸde�fgfgh�ijklmnoljmpg�]LEGHQJGLHF�QHO�SOHFLEF�LH�OEGKGKOFP�LGVOH�GVQE�GVO�]LEGHQJGLH�LH�qOSQHQGO�]LEGHQJGLHFP�OEGKGKOF�ZVL�SOHULHR�rLHs�IENOH�JLEGHQJGF�ZKGV�GVO�YZEOH�GVQG�QHO�QNRKEKFGOHON�WX�GVO�tHJVKGOJG�QEN�]LEFGHIJGKLE�uQEQ\OH̀��vwxy�ze�fg{g|gf�DE�GVO�O[OEG�LU�JLEUTKJGF�LH�NKFJHOSQEJKOF�QRLE\�GVO�]LEGHQJG�bLJIROEGFP�KEGOHSHOGQGKLEF�ZKTT�WO�WQFON�LE�GVO�ULTTLZKE\�SHKLHKGKOF}gf�uLNKUKJQGKLEFP�QF�NOUKEON�KE�qOJGKLE�~̀~̀~̀g{�aVO�t\HOOROEG̀g|�tNNOENQP�ZKGV�GVLFO�LU�TQGOH�NQGO�VQ[KE\�SHOJONOEJO�L[OH�GVLFO�LU�OQHTKOH�NQGÒgz�aVO��OEOHQT�]LENKGKLEF�LU�GVO�]LEGHQJG�ULH�]LEFGHIJGKLÈgh�bK[KFKLE��~�LU�GVO�qSOJKUKJQGKLEF̀g��bHQZKE\F�QEN�HORQKEKE\�bK[KFKLEF�LU�GVO�qSOJKUKJQGKLEF̀DE�GVO�JQFO�LU�JLEUTKJGF�LH�NKFJHOSQEJKOF�WOGZOOE�bHQZKE\F�QEN�bK[KFKLEF�LU�GVO�qSOJKUKJQGKLEF��LGVOH�GVQE�bK[KFKLE��~�P�LH�ZKGVKE�LH�QRLE\�GVO�]LEGHQJG�bLJIROEGF�QEN�ELG�JTQHKUKON�WX�tNNOENIRP�GVO�tHJVKGOJG�ZKTT�NOGOHRKEO�ZVKJV�GQsOF�SHOJONOEJO�KE�QJJLHNQEJO�ZKGV�qOJGKLEF��̀�̀~~P��̀�̀~�P�QEN��̀�̀~�̀vwxy��e�{g|g���ETOFF�LGVOHZKFO�SHL[KNON�KE�GVO�]LEGHQJG�bLJIROEGFP�GVO�YZEOH�FVQTT�UIHEKFV�GL�GVO�]LEGHQJGLH�LEO�JLSX�LU�GVO�]LEGHQJG�bLJIROEGF�ULH�SIHSLFOF�LU�RQsKE\�HOSHLNIJGKLEF�SIHFIQEG�GL�qOJGKLE�~̀�̀�̀aVO�YZEOH�FVQTT�UIHEKFV�GVO�]LEGHQJGLH�GVHOO�����JLSKOF�LU�GVO�]LEGHQJG�bLJIROEGFP�KEJTINKE\�LEO�FOG�GL�WO�IFON�ULH�GVO��HL�OJG��OJLHN�bHQZKE\F̀�aVO�]LEGHQJGLH�RQX�SIHJVQFO�QNNKGKLEQT�JLSKOF�QG�GVO�JLFG�LU�HOSHLNIJGKLEP�SLFGQ\O�QEN�VQENTKE\̀e�{g|g��aVO�YZEOH�FVQTT�OENOQ[LH�GL�ULHZQHN�QTT�JLRRIEKJQGKLEF�GL�GVO�]LEGHQJGLH�GVHLI\V�GVO�]LEFGHIJGKLE�uQEQ\OH̀�YGVOH�JLRRIEKJQGKLE�FVQTT�WO�RQNO�QF�FOG�ULHGV�KE�qOJGKLE��̀�̀�̀uQEQ\OH�QEN�FVQTT�JLEGORSLHQEOLIFTX�SHL[KNO�GVO�FQRO�JLRRIEKJQGKLEF�GL�GVO�tHJVKGOJG�QWLIG�RQGGOHF�QHKFKE\�LIG�LU�LH�HOTQGKE\�GL�GVO�]LEGHQJG�bLJIROEGF̀dDU�GVO�]LEGHQJGLH�UQKTF�GL�JLHHOJG�rLHs�GVQG�KF�ELG�KE�QJJLHNQEJO�ZKGV�GVO�HO_IKHOROEGF�LU�GVO�]LEGHQJG�bLJIROEGF�QF�HO_IKHON�WX�qOJGKLE�~�̀��LH�HOSOQGONTX�UQKTF�GL�JQHHX�LIG�rLHs�KE�QJJLHNQEJO�ZKGV�GVO�]LEGHQJG�bLJIROEGFP�LH�UQKTF�LH�HOUIFOF�GL�SHL[KNO�Q�FIUUKJKOEG�QRLIEG�LU�SHLSOHTX�FISOH[KFON�QEN�JLLHNKEQGON�TQWLHP�RQGOHKQTF�LH�O_IKSROEG�FL�QF�GL�WO�QWTO�GL�JLRSTOGO�GVO�ZLHs�ZKGVKE�GVO�]LEGHQJG�GKROP�LH�NKFHO\QHNF�GVO�KEFGHIJGKLE�LU�GVO�tHJVKGOJG�LH�YZEOH�ZVOE�WQFON�ISLE�GVO�HO_IKHOROEGF�LU�GVO�]LEGHQJGP��GVO�YZEOH�RQX�KFFIO�Q�ZHKGGOE�LHNOH�GL�GVO�]LEGHQJGLH�GL�FGLS�GVO�rLHsP�LH�QEX�SLHGKLE�GVOHOLUP�IEGKT�GVO�JQIFO�ULH�FIJV�LHNOH�VQF�WOOE�OTKRKEQGON��VLZO[OHP�GVO�HK\VG�LU�GVO�YZEOH�GL�FGLS�GVO�rLHs�FVQTT�ELG�\K[O�HKFO�GL�Q�NIGX�LE�GVO�SQHG�LU�GVO�YZEOH�GL�O�OHJKFO�GVKF�HK\VG�ULH�GVO�WOEOUKG�LU�GVO�]LEGHQJGLH�LH�QEX�LGVOH�SOHFLE�LH�OEGKGXP�O�JOSG�GL�GVO�O�GOEG�HO_IKHON�WX�qOJGKLE��̀~̀�̀dDU�GVO�]LEGHQJGLH�NOUQITGF�LH�EO\TOJGF�GL�JQHHX�LIG�GVO�rLHs�KE�QJJLHNQEJO�ZKGV�GVO�]LEGHQJG�bLJIROEGF�QEN�UQKTF�ZKGVKE�Q�GOE�NQX�SOHKLN�QUGOH�HOJOKSG�LU�ZHKGGOE�ELGKJO�UHLR�GVO�YZEOH�GL�JLRROEJO�QEN�JLEGKEIO�JLHHOJGKLE�LU�FIJV�NOUQITG�LH�EO\TOJG�ZKGV�NKTK\OEJO�QEN�SHLRSGEOFFP�GVO�YZEOH�RQXP�ZKGVLIG�SHO�INKJO�GL�LGVOH�HORONKOF�GVO�YZEOH�RQX�VQ[OP�JLHHOJG�FIJV�NOUQITG�LH�EO\TOJG̀�qIJV�QJGKLE�WX�GVO�YZEOH�QEN�QRLIEGF�JVQH\ON�GL�GVO�]LEGHQJGLH�QHO�WLGV�FIW�OJG�GL�HO[KOZ�WX�GVO�]LEFGHIJGKLE�uQEQ\OH�QEN�SHKLH�QSSHL[QT�LU�GVO�tHJVKGOJGP�QEN�GVO�]LEFGHIJGKLE�uQEQ\OH�LH�tHJVKGOJG�RQXP�SIHFIQEG�GL�qOJGKLE��̀�̀~P�ZKGVVLTN�LH�EITTKUX�Q�]OHGKUKJQGO�ULH��QXROEG�KE�ZVLTO�LH�KE�SQHGP�GL�GVO�O�GOEG�HOQFLEQWTX�EOJOFFQHX�GL�HOKRWIHFO�GVO�YZEOH�ULH�GVO�HOQFLEQWTO�JLFG�LU�JLHHOJGKE\�FIJV�NOUKJKOEJKOFP�KEJTINKE\�YZEOĤF�O�SOEFOF��KEJTINKE\�HOQFLEQWTO�QGGLHEOX̂F�UOOF��QEN�JLRSOEFQGKLE�ULH�GVO�]LEFGHIJGKLE�uQEQ\OĤF�QEN�tHJVKGOJĜF�QEN�GVOKH�HOFSOJGK[O�JLEFITGQEGF̂�QNNKGKLEQT�FOH[KJOF�RQNO�EOJOFFQHX�WX�FIJV�NOUQITGP�EO\TOJGP�LH�UQKTIHÒ�DU�
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DEFFGHI�JHK�LEIEFG�MJNOGHIP�JFG�HQI�PELLRDRGHI�IQ�DQSGF�PEDT�JOQEHIPU�ITG�VQHIFJDIQF�PTJWW�MJN�ITG�KRLLGFGHDG�IQ�ITG�XYHGFZ�[L�ITG�VQHIFJDIQF�KRPJ\FGGP�YRIT�ITG�JDIRQHP�QL�ITG�XYHGF�QF�ITG�]FDTRIGDIU�QF�ITG�JOQEHIP�DWJROGK�JP�DQPIP�IQ�ITG�XYHGFU�ITG�VQHIFJDIQF�OJN�LRWG�J�VWJRO�MEFPEJHI�IQ�]FIRDWG�̂_Zàbc�de�fghghgi�jQ�HQI�PDJWG�jFJYRH\PZ�kQWWQY�LR\EFG�KROGHPRQHPU�DQHLRFORH\�QH�PRIGZàbc�le�fghgm�nTG�XYHGF�RP�GHIRIWGK�IQ�FGROoEFPGOGHI�LFQO�ITG�VQHIFJDIQF�LQF�JOQEHIP�MJRK�IQ�ITG�]FDTRIGDI�LQF�GSJWEJIRH\�JHK�FGPMQHKRH\�IQ�ITG�VQHIFJDIQFpP�FGqEGPIP�LQF�RHLQFOJIRQH�ITJI�JFG�HQI�MFGMJFGK�RH�JDDQFKJHDG�YRIT�ITG�VQHIFJDI�jQDEOGHIP�QF�YTGFG�ITG�FGqEGPIGK�RHLQFOJIRQH�RP�JSJRWJoWG�IQ�ITG�VQHIFJDIQF�LFQO�J�DJFGLEW�PIEKN�JHK�DQOMJFRPQH�QL�ITG�VQHIFJDI�jQDEOGHIPU�LRGWK�DQHKRIRQHPU�QITGF�XYHGFrMFQSRKGK�RHLQFOJIRQHU�VQHIFJDIQFrMFGMJFGK�DQQFKRHJIRQH�KFJYRH\PU�QF�MFRQF�sFQtGDI�DQFFGPMQHKGHDG�QF�KQDEOGHIJIRQHZue�fgvghgi�]LIGF�ITG�VQHIFJDI�TJP�oGGH�GwGDEIGKU�ITG�XYHGF�JHK�]FDTRIGDI�YRWW�DQHPRKGF�FGqEGPIP�LQF�ITG�PEoPIRIEIRQH�QL�MFQKEDIP�RH�MWJDG�QL�ITQPG�PMGDRLRGK�QHWN�EHKGF�ITG�DQHKRIRQHP�PGI�LQFIT�RH�ITG�xGHGFJW�yGqERFGOGHIP�zjRSRPRQH�{̂�QL�ITG�|MGDRLRDJIRQHP}Z�~N�OJ�RH\�FGqEGPIP�LQF�PEoPIRIEIRQHPU�ITG�VQHIFJDIQF���� FGMFGPGHIP�ITJI�RI�TJP�MGFPQHJWWN�RHSGPIR\JIGK�ITG�MFQMQPGK�PEoPIRIEIG�MFQKEDI�JHK�KGIGFORHGK�ITJI�RI�RP�GqEJW�QF�PEMGFRQF�RH�JWW�FGPMGDIP�IQ�ITJI�PMGDRLRGK���� FGMFGPGHIP�ITJI�RI�YRWW�MFQSRKG�ITG�PJOG�YJFFJHIN�LQF�ITG�PEoPIRIEIRQH�JP�RI�YQEWK�TJSG�MFQSRKGK�LQF�ITG�MFQKEDI�PMGDRLRGK���� DGFIRLRGP�ITJI�ITG�DQPI�KJIJ�MFGPGHIGK�RP�DQOMWGIG�JHK�RHDWEKGP�JWW�FGWJIGK�DQPIP�LQF�ITG�PEoPIRIEIGK�MFQKEDI�JHK�LQF��QF��ITJI�OEPI�oG�DTJH\GK�JP�J�FGPEWI�QL�ITG�PEoPIRIEIRQHU�GwDGMI�LQF�ITG�]FDTRIGDIpP�FGKGPR\H�DQPIPU�JHK�YJRSGP�JWW�DWJROP�LQF�JKKRIRQHJW�DQPIP�FGWJIGK�IQ�ITG�PEoPIRIEIRQH�ITJI�PEoPGqEGHIWN�oGDQOG�JMMJFGHI��JHKZ�� PTJWW�DQQFKRHJIG�ITG�RHPIJWWJIRQH�QL�ITG�JDDGMIGK�PEoPIRIEIGU�OJ�RH\�PEDT�DTJH\GP�JP�OJN�oG�FGqERFGK�LQF�ITG��QF��IQ�oG�DQOMWGIG�RH�JWW�FGPMGDIPZe�fgvghgh�nTG�XYHGF�PTJWW�oG�GHIRIWGK�IQ�FGROoEFPGOGHI�LFQO�ITG�VQHIFJDIQF�LQF�JOQEHIP�MJRK�IQ�ITG�]FDTRIGDI�LQF�FGSRGYRH\�ITG�VQHIFJDIQFpP�MFQMQPGK�PEoPIRIEIRQHP�LQF�DQHSGHRGHDG�JLIGF�ITG�MGFRQK�HQIGK�RH�jRSRPRQH�{̂�|GDIRQH��|EoPIRIEIRQH�sFQDGKEFGP��JHK�OJ�RH\�J\FGGKrEMQH�DTJH\GP�RH�ITG�jFJYRH\P�JHK�|MGDRLRDJIRQHP�FGPEWIRH\�LFQO�PEDT�PEoPIRIEIRQHPZàbc��e�fg�gi�nTG�XYHGF�RP�GwGOMI�LFQO�MJNOGHI�QL�kGKGFJWU�|IJIGU�WQDJW�IJwGPU�JHK�LFQO�MJNOGHI�QL�PJWGP�JHK�DQOMGHPJIRH\�EPG�IJwGP�QL�ITG�|IJIG�QL��GY��QF��JHK�QL�DRIRGP�JHK�DQEHIRGP�QH�JWW�OJIGFRJWP�JHK�PEMMWRGP�PQWK�IQ�ITG�XYHGF�MEFPEJHI�IQ�ITG�MFQSRPRQHP�QL�ITRP�VQHIFJDIZ�nTGPG�IJwGP�JFG�HQI�IQ�oG�RHDWEKGK�RH�oRKPZ�nTRP�GwGOMIRQH�KQGP�HQIU�TQYGSGFU�JMMWN�IQ�IQQWPU�OJDTRHGFNU�GqERMOGHIU�QF�QITGF�MFQMGFIN�WGJPGK�oNU�QF�IQ�ITG�VQHIFJDIQF�QF�J�PEoDQHIFJDIQF��JHK�ITG�VQHIFJDIQF�JHK�RIP�PEoDQHIFJDIQF�PTJWW�oG�FGPMQHPRoWG�LQFU�JHK�MJNU�JHN�JHK�JWW�JMMWRDJoWG�IJwGPU�RHDWEKRH\�PJWGP�JHK�DQOMGHPJIRH\�EPG�IJwGPU�QH�PEDT�WGJPGK�IQQWPU�OJDTRHGFNU�GqERMOGHI�QF�QITGF�MFQMGFINZe�fgdgi��HWGPP�QITGFYRPG�MFQSRKGK�RH�ITG�VQHIFJDI�jQDEOGHIPU�ITG�XYHGFU�JPPRPIGK�oN�ITG�VQHPIFEDIRQH��JHJ\GFU�PTJWW�PGDEFG�JHK�MJN�LQF�ITG�oERWKRH\�MGFORIZ�MGFORI�LFQO�ITG��GY��QF��|IJIG��KEDJIRQH�jGMJFIOGHIZ�nTG�VQHIFJDIQF�PTJWW�PGDEFG�JHK�MJN�LQF�JWW�QITGF�MGFORIPU�LGGPU�WRDGHPGPU�JHK�RHPMGDIRQHP�oN�\QSGFHOGHI�J\GHDRGP�HGDGPPJFN�LQF�MFQMGF�GwGDEIRQH�JHK�DQOMWGIRQH�QL�ITG��QF��ITJI�JFG�DEPIQOJFRWN�PGDEFGK�JLIGF�GwGDEIRQH�QL�ITG�VQHIFJDI�JHK�WG\JWWN�FGqERFGK�JI�ITG�IROG�oRKP�JFG�FGDGRSGK�QF�HG\QIRJIRQHP�DQHDWEKGKZe�fgdgigi�nTG�XYHGF�PTJWW�PGDEFG�ITG�oERWKRH\�MGFORI�LFQO�ITG��GY��QF��|IJIG��KEDJIRQH�jGMJFIOGHIZu
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D�EFGFHFI�JK�LMMNOPLKMQ�RQS�TNOU�VWLWQ�XLYNO�XLS�ZOW[M\Q�]̂�VQMW[NK�__̀ �̂abYPc�deLfLĝ�WhQ�iNKWOLMWNO�ahL\\�abYj[W�WN�WhQ�kSKQO�S[Wh[K�d̀�PLla�LmWQO�[aabLKMQ�Nm�iNKWOLMWNOna�m[OaW�oLlON\\̂�LKP�QpQOl�d̀�PLla�WhQOQLmWQÔ�L�WOLKaMO[oW�Nm�WhQ�NO[q[KL\�oLlON\\�OQMNOP̂�abYaMO[YQP�LKP�Lmm[OjQP�La�WObQ�bKPQO�WhQ�oQKL\W[Qa�Nm�oQOrbOlcD�EFGFHFH�shQ�iNKWOLMWNO�ahL\\�MNjo\l�S[Wh�L\\�Loo\[MLY\Q�RQS�TNOU�VWLWQ�tQoLOWjQKW�Nm�XLYNO�OQub[OQjQKWâ�[KM\bP[Kq�WhQ�oONp[a[NK�WhLW�QpQOl�SNOUQO�Qjo\NlQP�[K�oQOmNOjLKMQ�Nm�L�obY\[M�SNOU�MNKWOLMW�ahL\\�YQ�MQOW[m[QP�La�hLp[Kq�MNjo\QWQP�LK�kVvZ�ẁehNbO�aLmQWl�WOL[K[Kq�MNbOaQc�shQ�iNKWOLMWNO�LKP�abYMNKWOLMWNO�ahL\\�YQ�aN\Q\l�OQaoNKa[Y\Q�mNO�MNjo\[LKMQ�S[Wh�Wh[a�OQub[OQjQKW�S[Wh�OQaoQMW�WN�WhQ[O�Qjo\NlQQac�shQ�iNKWOLMWNOna�NO�abYMNKWOLMWNOna�mL[\bOQ�WN�MNjo\l�S[Wh�Wh[a�OQub[OQjQKW�ahL\\�KNW�WOLKamQO�NO�[K�LKl�SLl�[joNaQ�WhQ�OQaoNKa[Y[\[Wl�mNO�SNOUQO�aLmQWl�boNK�WhQ�kSKQO�NO�WhQ�ZOMh[WQMWcD�EFGFE�Jm�WhQ�iNKWOLMWNO�NO�LKl�Nm�[Wa�VbYMNKWOLMWNOa�oQOmNOja�xNOU�UKNS[Kq�[W�WN�YQ�MNKWOLOl�WN�Loo\[MLY\Q�\LSâ�aWLWbWQâ�NOP[KLKMQâ�MNPQâ�Ob\Qa�LKP�OQqb\LW[NKâ�NO�\LSmb\�NOPQOa�Nm�obY\[M�LbWhNO[W[Qâ�WhQ�iNKWOLMWNO�ahL\\�LaabjQ�LooONoO[LWQ�OQaoNKa[Y[\[Wl�mNO�abMh�xNOU�LKP�ahL\\�YQLO�WhQ�MNaWa�LWWO[YbWLY\Q�WN�MNOOQMW[NKcyz{|�I}FI L\\NSLKMQa�Z\\NSLKMQa�ahL\\�MNpQO�WhQ�MNaW�WN�WhQ�iNKWOLMWNO�Nm�jLWQO[L\a�LKP�Qub[ojQKW�PQ\[pQOQP�LW�WhQ�a[WQ�LKP�L\\�OQub[OQP�WL~Qâ�\Qaa�Loo\[MLY\Q�WOLPQ�P[aMNbKWa�FH Xbjo�Vbj�Z\\NSLKMQâ��K[W�iNaW�Z\\NSLKMQa�LKP��bLKW[Wl�Z\\NSLKMQa���iNKWOLMWNOna�MNaWa�mNO�bK\NLP[Kq�LKP�hLKP\[Kq�LW�WhQ�a[WQ̂�\LYNÔ�[KaWL\\LW[NK�MNaWâ�NpQOhQLP̂�oONm[Ŵ�LKP�NWhQO�Q~oQKaQa�MNKWQjo\LWQP�mNO�aWLWQP�L\\NSLKMQ�LjNbKWa�ahL\\�YQ�[KM\bPQP�[K�WhQ�iNKWOLMW�Vbj�YbW�KNW�[K�WhQ�L\\NSLKMQa��FE iNKW[KqQKMl�Z\\NSLKMQa��iNKWOLMWNOna�MNaWâ�[KM\bP[Kq�L\\�abMh�abYMNKWOLMWNO�MNaWâ�mNO�OQMQ[p[Kq�LKP�hLKP\[Kq�LW��ONrQMW�a[WQ̂�\LYNÔ�[KaWL\\LW[NK̂�LKP�a[j[\LO�MNaWa�OQ\LWQP�WN�oONPbMWa�LKP�jLWQO[L\a�bKPQO�L\\NSLKMQ�ahL\\�YQ�[KM\bPQP�La�oLOW�Nm�WhQ�L\\NSLKMQc�iNKWOLMWNÔ�LKP�abYMNKWOLMWNÔ�kpQOhQLP�LKP�oONm[W�OQ\LWQP�WN�WhQ�L\\NSLKMQ�ahL\\�YQ�[KM\bPQP�La�oLOW�Nm�WhQ�iNKWOLMW�Vbj�LKP�KNW�oLOW�Nm�WhQ�L\\NSLKMQ��LKPFE ShQKQpQO�F�xhQKQpQO�MNaWa�LOQ�jNOQ�WhLK�NO�\Qaa�WhLK�L\\NSLKMQâ�WhQ�iNKWOLMW�Vbj�ahL\\�YQ�LPrbaWQP�LMMNOP[Kq\l�Yl�ihLKqQ�kOPQOc�shQ�LjNbKW�Nm�WhQ�ihLKqQ�kOPQO�ahL\\�OQm\QMW�fwg�WhQ�P[mmQOQKMQ�YQWSQQK�LMWbL\�MNaWa�LKP�WhQ�L\\NSLKMQa�bKPQO�VQMW[NK�dc]c_cw�LKP�f_g�MhLKqQa�[K�iNKWOLMWNOna�MNaWa�bKPQO�VQMW[NK�dc]c_c_c�� shQ�ZOMh[WQMW�ahL\\�MOQLWQ�LKP�oONMQaa�Z\\NSLKMQ�ZMMQaa�ZbWhNO[�LW[NKa�mNO�WhQ�iNKaWObMW[NK��LKLqQO�LKP�kSKQOna�LooONpL\�LKP�Q~QMbW[NK�[K�LMMNOPLKMQ�S[Wh�WhQ�iNKWOLMW�tNMbjQKWac�D�EF�F���QmQO�WN�t[p[a[NK�̀w�VQMW[NK��Z\\NSLKMQa��mNO�LPP[W[NKL\�[KmNOjLW[NKcyz{|�IID�EF�FH�shQ�iNKWOLMWNÔ�La�aNNK�La�oOLMW[MLY\Q�LmWQO�LSLOP�Nm�WhQ�iNKWOLMŴ�ahL\\�KNW[ml�WhQ�kSKQO�LKP�ZOMh[WQMŴ�ZOMh[WQMW�[K�SO[W[Kq̂�WhONbqh�WhQ�iNKaWObMW[NK��LKLqQÔ�Nm�WhQ�KLjQ�LKP�ubL\[m[MLW[NKa�Nm�L�oONoNaQP�aboQO[KWQKPQKWc�x[Wh[K�w��PLla�Nm�OQMQ[oW�Nm�WhQ�[KmNOjLW[NK̂�WhQ�iNKaWObMW[NK��LKLqQO�jLl�KNW[ml�WhQ�iNKWOLMWNÔ�aWLW[Kq�ShQWhQO�WhQ�kSKQÔ�WhQ�iNKaWObMW[NK��LKLqQÔ�NO�WhQ�ZOMh[WQMW�fwg�hLa�OQLaNKLY\Q�NYrQMW[NK�WN�WhQ�oONoNaQP�aboQO[KWQKPQKW�NO�f_g�OQub[OQ�LPP[W[NKL\�W[jQ�mNO�OQp[QSc��L[\bOQ�Nm�WhQ�iNKaWObMW[NK��LKLqQO�WN�oONp[PQ�KNW[MQ�S[Wh[K�WhQ�w�ePLl�oQO[NP�ahL\\�MNKaW[WbWQ�KNW[MQ�Nm�KN�OQLaNKLY\Q�NYrQMW[NKc�D�EFI}FI�shQ�iNKWOLMWNÔ�oONjoW\l�S[Wh[K�ẁ�Yba[KQaa�PLla�LmWQO�YQ[Kq�LSLOPQP�WhQ�iNKWOLMŴ�ahL\\�oOQoLOQ�LKP�abYj[W�mNO�WhQ�kSKQOna�LKP�ZOMh[WQMWna�[KmNOjLW[NK̂�LKP�WhQ�iNKaWObMW[NK��LKLqQOna�baQ�[K�PQpQ\No[Kq�WhQ��ONrQMW�aMhQPb\Q̂�L�iNKWOLMWNOna�MNKaWObMW[NK�aMhQPb\Q�mNO�WhQ�xNOUc�shQ�aMhQPb\Q�ahL\\�MNKWL[K�PQWL[\�LooONoO[LWQ�mNO�WhQ��ONrQMŴ�[KM\bP[Kq�fwg�WhQ�PLWQ�Nm�MNjjQKMQjQKW�Nm�WhQ�xNOÛ�[KWQO[j�aMhQPb\Q�j[\QaWNKQ�PLWQâ�LKP�WhQ�PLWQ�Nm�VbYaWLKW[L\�iNjo\QW[NK��f_g�LK�LooNOW[NKjQKW�Nm�WhQ�xNOU�Yl�MNKaWObMW[NK�LMW[p[Wl��LKP�fdg�WhQ�W[jQ�OQub[OQP�mNO�MNjo\QW[NK�Nm�QLMh�oNOW[NK�Nm�WhQ�xNOUc�shQ�aMhQPb\Q�ahL\\�oONp[PQ�mNO�WhQ�NOPQO\l�oONqOQaa[NK�Nm�WhQ�xNOU�WN�MNjo\QW[NK�LKP�ahL\\�KNW�Q~MQQP�W[jQ�\[j[Wa�MbOOQKW�bKPQO�WhQ�iNKWOLMW�tNMbjQKWac�shQ�aMhQPb\Q�ahL\\�YQ�OQp[aQP�LW�LooONoO[LWQ�[KWQOpL\a�La�OQub[OQP�Yl�WhQ�MNKP[W[NKa�Nm�WhQ�xNOU�LKP��ONrQMWc��ONrQMŴ�ahL\\�YQ�OQ\LWQP�WN�WhQ�QKW[OQ��ONrQMW�WN�WhQ�Q~WQKW�OQub[OQP�
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DE�FGH�IJKFLMNF�OJNPQHKFRS�MKT�RGMUU�VLJWXTH�YJL�HZVHTXFXJPR�MKT�VLMNFXNMDUH�HZHNPFXJK�JY�FGH�[JL\]�̂GH�IJKFLMNFJL�RGMUU�NJJVHLMFH�_XFG�FGH�IJKRFLPNFXJK�̀MKMaHL�XK�RNGHTPUXKa�MKT�VHLYJLQXKa�FGH�IJKFLMNFJLbR�[JL\�FJ�MWJXT�NJKYUXNF�_XFGS�MKT�MR�FJ�NMPRH�KJ�THUME�XKS�FGH�_JL\�JL�MNFXWXFXHR�JY�JFGHL�IJKFLMNFJLRS�JL�FGH�NJKRFLPNFXJK�JL�JVHLMFXJKR�JY�FGH�c_KHLbR�J_K�YJLNHR�JL�dHVMLMFH�IJKFLMNFJLR]e�fghigj�̂GH�IJKFLMNFJLS�VLJQVFUE�MYFHL�DHXKa�M_MLTHT�FGH�IJKFLMNF�MKT�FGHLHMYFHL�MR�KHNHRRMLE�FJ�QMXKFMXK�M�NPLLHKF�RPDQXFFMU�RNGHTPUHS�RGMUU�RPDQXF�M�RPDQXFFMU�RNGHTPUH�YJL�FGH�IJKRFLPNFXJK�̀MKMaHLbR�MKT�kLNGXFHNFbR�MVVLJWMU]�̂GH�kLNGXFHNF�MKT�IJKRFLPNFXJK�̀MKMaHLbR�MVVLJWMU�RGMUU�KJF�DH�PKLHMRJKMDUE�THUMEHT�JL�_XFGGHUT]�̂GH�RPDQXFFMU�RNGHTPUH�RGMUU�lmn�DH�NJJLTXKMFHT�_XFG�FGH�IJKFLMNFJLbR�NJKRFLPNFXJK�RNGHTPUHS�MKT�lon�MUUJ_�FGH�IJKRFLPNFXJK�̀MKMaHL�MKT�kLNGXFHNF�LHMRJKMDUH�FXQH�FJ�LHWXH_�RPDQXFFMUR]�pY�FGH�IJKFLMNFJL�YMXUR�FJ�RPDQXF�M�RPDQXFFMU�RNGHTPUHS�JL�YMXUR�FJ�VLJWXTH�RPDQXFFMUR�XK�MNNJLTMKNH�_XFG�FGH�MVVLJWHT�RPDQXFFMU�RNGHTPUHS�FGH�IJKFLMNFJL�RGMUU�KJF�DH�HKFXFUHT�FJ�MKE�XKNLHMRH�XK�IJKFLMNF�dPQ�JL�HZFHKRXJK�JY�IJKFLMNF�̂XQH�DMRHT�JK�FGH�FXQH�LHqPXLHT�YJL�LHWXH_�JY�RPDQXFFMUR]IJKFLMNFJL�RGMUU�VMLFXNXVMFH�_XFG�JFGHL�IJKFLMNFJLRS�FGH�IJKRFLPNFXJK�̀MKMaHLS�MKT�FGH�c_KHL�XK�LHWXH_XKa�MKT�NJJLTXKMFXKa�MUU�RNGHTPUHR�YJL�XKNJLVJLMFXJK�XKFJ�FGH�rLJsHNF�RNGHTPUH�FGMF�XR�VLHVMLHT�DE�FGH�IJKRFLPNFXJK�̀MKMaHL]�̂GH�IJKFLMNFJL�RGMUU�QM\H�LHWXRXJKR�FJ�FGH�NJKRFLPNFXJK�RNGHTPUH�MKT�RPDQXFFMU�RNGHTPUH�MR�THHQHT�KHNHRRMLE�DE�FGH�IJKRFLPNFXJK�`MKMaHL�FJ�NJKYJLQ�FJ�FGH�rLJsHNF�RNGHTPUH]e�fghigf�̂GH�IJKFLMNFJL�RGMUU�VMLFXNXVMFH�_XFG�JFGHL�IJKFLMNFJLRS�FGH�IJKRFLPNFXJK�̀MKMaHLS�MKT�FGH�c_KHL�XK�LHWXH_XKa�MKT�NJJLTXKMFXKa�MUU�RNGHTPUHR�YJL�XKNJLVJLMFXJK�XKFJ�FGH�rLJsHNF�RNGHTPUH�FGMF�XR�VLHVMLHT�DE�FGH�IJKRFLPNFXJK�̀MKMaHL]�̂GH�IJKFLMNFJL�RGMUU�QM\H�LHWXRXJKR�FJ�FGH�NJKRFLPNFXJK�RNGHTPUH�MKT�RPDQXFFMU�RNGHTPUH�MR�THHQHT�KHNHRRMLE�DE�FGH�IJKRFLPNFXJK�̀MKMaHL�FJ�NJKYJLQ�FJ�FGH�VHLYJLQ�FGH�[JL\�XK�aHKHLMU�MNNJLTMKNH�_XFG�FGH�QJRF�LHNHKF�RNGHTPUHR�RPDQXFFHT�FJ�FGH�c_KHLS�IJKRFLPNFXJK�̀MKMaHLS�MKT�kLNGXFHNFS�MKT�XKNJLVJLMFHT�XKFJ�FGH�MVVLJWHT�rLJsHNF�RNGHTPUH]e�fghigt�̂GH�IJKFLMNFJL�RGMUU�VHLYJLQ�FGH�[JL\�XK�aHKHLMU�MNNJLTMKNH�_XFG�FGH�QJRF�LHNHKF�RNGHTPUHR�RPDQXFFHT�FJ�FGH�c_KHLS�IJKRFLPNFXJK�̀MKMaHLS�MKT�kLNGXFHNFS�MKT�XKNJLVJLMFHT�XKFJ�FGH�MVVLJWHT�rLJsHNF�RNGHTPUH]uvwx�hje�fghjgy�̂GH�IJKFLMNFJL�RGMUU�LHWXH_�YJL�NJQVUXMKNH�_XFG�FGH�IJKFLMNF�OJNPQHKFRS�MVVLJWHS�MKT�RPDQXF�FJ�FGH�IJKRFLPNFXJK�̀MKMaHLS�dGJV�OLM_XKaRS�rLJTPNF�OMFMS�dMQVUHRS�MKT�RXQXUML�RPDQXFFMUR�LHqPXLHT�DE�FGH�IJKFLMNF�OJNPQHKFRS�XK�MNNJLTMKNH�_XFG�FGH�rLJsHNF�RPDQXFFMU�RNGHTPUH�MVVLJWHT�DE�FGH�IJKRFLPNFXJK�̀MKMaHL�MKT�kLNGXFHNF�JLS�XK�FGH�MDRHKNH�JY�MK�MVVLJWHT�rLJsHNF�RPDQXFFMU�RNGHTPUHS�_XFG�LHMRJKMDUH�VLJQVFKHRR�MKT�XK�RPNG�RHqPHKNH�MR�FJ�NMPRH�KJ�THUME�XK�FGH�[JL\�JL�XK�FGH�MNFXWXFXHR�JY�JFGHL�IJKFLMNFJLRS�dHVMLMFH�IJKFLMNFJLRS�JL�FGH�c_KHLbR�J_K�YJLNHR]�ĜH�IJKFLMNFJL�RGMUU�NJJVHLMFH�_XFG�FGH�IJKRFLPNFXJK�̀MKMaHL�XK�FGH�NJJLTXKMFXJK�JY�FGH�IJKFLMNFJLbR�dGJV�OLM_XKaRS�rLJTPNF�OMFMS�dMQVUHRS�MKT�RXQXUML�RPDQXFFMUR�_XFG�LHUMFHT�TJNPQHKFR�RPDQXFFHT�DE�JFGHL�IJKFLMNFJLR]ze�fghjg{�̂GH�[JL\�RGMUU�DH�XK�MNNJLTMKNH�_XFG�MVVLJWHT�RPDQXFFMUR�HZNHVF�FGMF�FGH�IJKFLMNFJL�RGMUU�KJF�DH�LHUXHWHT�JY�LHRVJKRXDXUXFE�YJL�THWXMFXJKR�YLJQ�FGH�LHqPXLHQHKFR�JY�FGH�IJKFLMNF�OJNPQHKFR�DE�FGH�kLNGXFHNFbR�MVVLJWMU�JY�dGJV�OLM_XKaRS�rLJTPNF�OMFMS�dMQVUHRS�JL�RXQXUML�RPDQXFFMURS�PKUHRR�FGH�IJKFLMNFJL�GMR�RVHNXYXNMUUE�KJFXYXHT�FGH�IJKRFLPNFXJK�`MKMaHL�MKT�kLNGXFHNF�XK�_LXFXKa�JY�RPNG�THWXMFXJK�MF�FGH�FXQH�JY�RPDQXFFMU�MKT�lmn�FGH�kLNGXFHNF�GMR�aXWHK�_LXFFHK�MVVLJWMU�FJ�FGH�RVHNXYXN�THWXMFXJK�MR�M�QXKJL�NGMKaH�XK�FGH�[JL\S�JL�lon�M�IGMKaH�cLTHL�JL�IJKRFLPNFXJK�IGMKaH�OXLHNFXWH�GMR�DHHK�XRRPHT�MPFGJLX|XKa�FGH�THWXMFXJK]�̂GH�IJKFLMNFJL�RGMUU�KJF�DH�LHUXHWHT�JY�LHRVJKRXDXUXFE�YJL�HLLJLR�JL�JQXRRXJKR�XK�dGJV�OLM_XKaRS�rLJTPNF�OMFMS�dMQVUHRS�JL�RXQXUML�RPDQXFFMURS�DE�FGH�kLNGXFHNFbR�MVVLJWMU�FGHLHJY]uvwx�hfe�fghjghh�̂GH�IJKFLMNFJL�XR�LHqPXLHT�FJ�VLJWXTH�MUU�RPDQXFFMUR�YJL�FGH�kLNGXFHNFbR�LHWXH_}�MUU�RPDQXFFMUR�FJ�DH�VLJWXTHT�FJ�FGH�kLNGXFHNF�DE�FGH�dPDQXFFMU�THMTUXKHR�KJFHT�XK�FGH�IJKFLMNF�OJNPQHKFR]�̂GH�kLNGXFHNFbR�LHWXH_�JY�IJKFLMNFJLbR�RPDQXFFMUR�_XUU�DH�UXQXFHT�FJ�FGH�FXQH�VLHNHTXKa��FGH�dPDQXFFMU�THMTUXKH��MKT�_XUU�NJKRXRF�JY�MK�HZMQXKMFXJK�JY�MK�XKXFXMU�RPDQXFFMU�MKT�~�������LHRPDQXFFMU�R�]�̂GH�c_KHL�XR�HKFXFUHT�FJ�JDFMXK�LHXQDPLRHQHKF�YLJQ�FGH�IJKFLMNFJL�YJL�MQJPKFR�VMXT�FJ�FGH�kLNGXFHNF�YJL�HWMUPMFXJK�JY�MTTXFXJKMU�LHRPDQXFFMURS�MKT�YJL�HWMUPMFXJK�JY�RPDQXFFMUR�YJL�_GXNG�FGH�XKXFXMU�RPDQXRRXJK�XR�LHNHXWHT�MYFHL�FGH�dPDQXFFMU�THMTUXKHR]
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DE�FGHFGF�IJK�LMNOPQROMP�SJQTT�UK�PKSVMNSWUTK�XMP�KNXMPRWNY�Z[\�]̂ _\̀ab�b\cd̀eZf�g_h�gcc\bb�ijkece\b�g_h�ìjc\hd̀\bl�OJK�mnNKPoS�LMpK�MX�LMNpqROl�QNp�OJK�XMTTMnWNY�PqTKS�MX�RMNpqRO�XMP�WOS�VKPSMNNKT�QNp�OJMSK�MX�WOS�SqURMNOPQROMPSl�SqUrSqURMNOPQROMPSl�QNp�SqVVTWKPS�QO�OJK�sPMtKRO�SWOK�l�QNp�OJK�mnNKPoS�sPMtKRO�uKVPKSKNOQOWvK�SJQTT�VPMvWpK�WNOKPVPKOQOWMNS�SJMqTp�Q�wqKSOWMN�QPWSK�WX�OJK�PqTKS�MX�RMNpqRO�QPK�UKWNY�QpKwqQOKTx�KNXMPRKp�Ux�OJK�LMNOPQROMPyGH�zM�S{M|WNY�MP�qSK�MX�OMUQRRM�VPMpqROS}G~�zM�pPWN|WNY�MX�QTRMJMTWR�UKvKPQYKS�MP�qSK�MX�RMNOPMTTKp�SqUSOQNRKS}GF�zM�nMP|WNYl�MP�VPKSKNRK�MN�SWOKl�qNpKP�OJK�WNXTqKNRK�MX�QTRMJMTWR�UKvKPQYKS�MP�RMNOPMTTKp�SqUSOQNRKS}G��zM�qSK�MX�WNpKRKNO�TQNYqQYK�MP�pWSVTQx�MX�WNpKRKNO�W{QYKSl�VqUTWRQOWMNS�MP�OKP{S}G��zM�qSK�MX�PQpWMS�MP�MOJKP�KNOKPOQWN{KNO�pKvWRKS}G��zM�JMPSKVTQx�MP�pQNYKPMqS�UKJQvWMP}���zM�XWPKQP{S�MP�MOJKP�nKQVMNS}G��zM�RM{{qNWRQOWMN�nWOJ�SOQXX�MP�SOqpKNOS}E�FGHFG��IJK�LMNOPQROMP�SJQTT�PKwqWPK�WOS�VKPSMNNKT�QNp�OJMSK�MX�WOS�SqURMNOPQROMPSl�SqUrSqURMNOPQROMPS�QNp�SqVVTWKPS�OM�nKQP�vWSWUTK�VJMOMrWpKNOWXWRQOWMN�UQpYKS�QRRKVOQUTK�OM�OJK�mnNKPl�QO�QTT�OW{KS�XMP�WpKNOWXWRQOWMN�QNp�SKRqPWOx�VqPVMSKS}�����H�E�FGH�GH�IM�OJK�XqTTKSO�K�OKNO�VKP{WOOKp�Ux�TQnl�OJK�LMNOPQROMP�SJQTT�WNpK{NWXx�WNpK{NWXxl�pKXKNpl�QNp�JMTp�JQP{TKSS�OJK�mnNKPl�LMNSOPqROWMN��QNQYKPl��PRJWOKROl�LMNSOPqROWMN��QNQYKPoS�QNp��PRJWOKROoS�RMNSqTOQNOSl�QNp�QYKNOS�QNp�K{VTMxKKS�MX�QNx�MX�OJK{�XPM{�QNp�QYQWNSO�RTQW{Sl�pQ{QYKSl�TMSSKSl�QNp�K�VKNSKSl�WNRTqpWNY�UqO�NMO�TW{WOKp�OM�QOOMPNKxSo�XKKSl�QPWSWNY�MqO�MX�MP�PKSqTOWNY�XPM{�VKPXMP{QNRK�MX�OJK��MP|l�VPMvWpKp�OJQO�SqRJ�RTQW{l�pQ{QYKl�TMSSl�MP�K�VKNSK�WS�QOOPWUqOQUTK�OM�UMpWTx�WNtqPxl�SWR|NKSSl�pWSKQSK�MP�pKQOJl�MP�OM�WNtqPx�OM�MP�pKSOPqROWMN�MX�OQNYWUTK�VPMVKPOx��MOJKP�OJQN�OJK��MP|�WOSKTX�l�UqO�MNTx�OM�OJK�K�OKNO�RQqSKp�Ux�OJK�NKYTWYKNO�QROS�MP�M{WSSWMNS�MX�OJK�LMNOPQROMPl�Q��qURMNOPQROMPl�QNxMNK�pWPKROTx�MP�WNpWPKROTx�K{VTMxKp�Ux�OJK{l�MP�QNxMNK�XMP�nJMSK�QROS�OJKx�{Qx�UK�TWQUTKl�PKYQPpTKSS�MX�nJKOJKP�MP�NMO�SqRJ�RTQW{l�pQ{QYKl�TMSSl�MP�K�VKNSK�WS�RQqSKp�WN�VQPO�Ux�Q�VQPOx�WNpK{NWXWKp�JKPKqNpKP}��qRJ�MUTWYQOWMN�SJQTT�NMO�UK�RMNSOPqKp�OM�NKYQOKl�QUPWpYKl�MP�PKpqRK�MOJKP�PWYJOS�MP�MUTWYQOWMNS�MX�WNpK{NWOx�OJQO�nMqTp�MOJKPnWSK�K�WSO�QS�OM�Q�VQPOx�MP�VKPSMN�pKSRPWUKp�WN�OJWS��KROWMN��}��}�����H�E��G~G~�IJK��PRJWOKRO�nWTT�vWSWO�OJK�SWOK�QO�WNOKPvQTS�QVVPMVPWQOK�OM�OJK�SOQYK�MX�RMNSOPqROWMNl�MP�QS�MOJKPnWSK�QYPKKp�nWOJ�OJK�mnNKPl�OM�UKRM{K�YKNKPQTTx�XQ{WTWQP�nWOJ�OJK�VPMYPKSS�QNp�wqQTWOx�MX�OJK�VMPOWMN�MX�OJK��MP|�RM{VTKOKpl�QNp�OM�pKOKP{WNK�WN�YKNKPQT�WX�OJK��MP|�MUSKPvKp�WS�UKWNY�VKPXMP{Kp�WN�Q�{QNNKP�WNpWRQOWNY�OJQO�OJK��MP|l�nJKN�XqTTx�RM{VTKOKpl�nWTT�UK�WN�QRRMPpQNRK�nWOJ�OJK�LMNOPQRO��MRq{KNOS}��MnKvKPl�OJK��PRJWOKRO�nWTT�NMO�UK�PKwqWPKp�OM�{Q|K�K�JQqSOWvK�MP�RMNOWNqMqS�MNrSWOK�WNSVKROWMNS�OM�RJKR|�OJK�wqQTWOx�MP�wqQNOWOx�MX�OJK��MP|}�IJK��PRJWOKRO�nWTT�NMO�JQvK�RMNOPMT�MvKPl�RJQPYK�MXl�MP�PKSVMNSWUWTWOx�XMP�OJK�RMNSOPqROWMN�{KQNSl�{KOJMpSl�OKRJNWwqKSl�SKwqKNRKS�MP�VPMRKpqPKSl�MP�XMP�OJK�SQXKOx�VPKRQqOWMNS�QNp�VPMYPQ{S�WN�RMNNKROWMN�nWOJ�OJK��MP|l�SWNRK�OJKSK�QPK�SMTKTx�OJK�LMNOPQROMPoS�PWYJOS�QNp�PKSVMNSWUWTWOWKS�qNpKP�OJK�LMNOPQRO��MRq{KNOS}�mN�OJK�UQSWS�MX�OJK�SWOK�vWSWOSl�OJK��PRJWOKRO�nWTT�|KKV�OJK�mnNKP�QNp�OJK�LMNSOPqROWMN��QNQYKP�PKQSMNQUTx�WNXMP{Kp�QUMqO�OJK�VPMYPKSS�QNp�wqQTWOx�MX�OJK�VMPOWMN�MX�OJK��MP|�RM{VTKOKpl�QNp�VPM{VOTx�PKVMPO�OM�OJK�mnNKP�QNp�LMNSOPqROWMN��QNQYKP�|NMnN�pKvWQOWMNS�XPM{�OJK�LMNOPQRO��MRq{KNOS�QNp�pKXKROS�QNp�pKXWRWKNRWKS�MUSKPvKp�WN�OJK��MP|}E��G~G~GH�IJK�mnNKP�WS�KNOWOTKp�OM�PKW{UqPSK{KNO�XPM{�OJK�LMNOPQROMP�XMP�Q{MqNOS�VQWp�OM�OJK��PRJWOKRO�XMP�SWOK�vWSWOS�{QpK�NKRKSSQPx�Ux�OJK�XQqTO�MX�OJK�LMNOPQROMP�MP�Ux�pKXKROS�QNp�pKXWRWKNRWKS�WN�OJK��MP|}�E��G~G~G~�IJK�mnNKP�WS�KNOWOTKp�OM�PKW{UqPSK{KNO�XPM{�OJK�LMNOPQROMP�XMP�Q{MqNOS�VQWp�OM�OJK�LMNSOPqROWMN��QNQYKP�XMP�SWOK�vWSWOS�{QpK�NKRKSSQPx�Ux�OJK�XQqTO�MX�OJK�LMNOPQROMP�MP�Ux�pKXKROS�QNp�pKXWRWKNRWKS�WN�OJK��MP|}DE��G~G��IJK��PRJWOKRO�QNp�LMNSOPqROWMN��QNQYKP�JQvK�QqOJMPWOx�OM�PKtKRO��MP|�OJQO�pMKS�NMO�RMNXMP{�OM�OJK�LMNOPQRO��MRq{KNOSl��MRq{KNOS�QNp�nWTT�NMOWXx�OJK�mnNKP�QNp�KQRJ�MOJKP�QUMqO�OJK�PKtKROWMN}�IJK�LMNSOPqROWMN��QNQYKP�SJQTT�pKOKP{WNK�WN�YKNKPQT�nJKOJKP�OJK��MP|�MX�OJK�LMNOPQROMP�WS�UKWNY�VKPXMP{Kp�WN�QRRMPpQNRK�nWOJ�OJK�PKwqWPK{KNOS�MX�OJK�LMNOPQRO��MRq{KNOS�QNp�NMOWXx�OJK�mnNKPl�LMNOPQROMP�QNp��PRJWOKRO�MX�pKXKROS�QNp�pKXWRWKNRWKS�WN�OJK��MP|}�
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DEFGFHFI�JEF�KLGMJINOJPLG�QRGRSFI�OLGMPTFIM�PJ�GFOFMMRIU�LI�RTHPMRVWFX�JEF�KLGMJINOJPLG�QRGRSFI�YPWW�ERHF�RNJELIPJU�JL�IFZNPIF�RTTPJPLGRW�PGM[FOJPLG�LI�JFMJPGS�L\�JEF�DLI]�PG�ROOLITRGOF�YPJE�̂FOJPLGM�_̀abac�RGT�_̀abàX�N[LG�YIPJJFG�RNJELIPdRJPLG�L\�JEF�eYGFIX�YEFJEFI�LI�GLJ�JEF�DLI]�PM�\RVIPORJFTX�PGMJRWWFT�LI�OLf[WFJFTa�gEF�\LIFSLPGS�RNJELIPJU�L\�JEF�KLGMJINOJPLG�QRGRSFI�YPWW�VF�MNVhFOJ�JL�JEF�[ILHPMPLGM�L\�̂FOJPLGM�baca_i�JEILNSE�bacacj�PGOWNMPHFX�YPJE�IFM[FOJ�JL�PGJFI[IFJRJPLGM�RGT�TFOPMPLGM�L\�JEF�kIOEPJFOJa�lLYFHFIX�GFPJEFI�JEF�kIOEPJFOJmM�GLI�JEF�KLGMJINOJPLG�QRGRSFImM�RNJELIPJU�JL�ROJ�NGTFI�JEPM�̂FOJPLG�bacai�GLI�R�TFOPMPLG�fRTF�VU�FPJEFI�L\�JEFf�PG�SLLT�\RPJE�FPJEFI�JL�FnFIOPMF�LI�GLJ�JL�FnFIOPMF�MNOE�RNJELIPJU�MERWW�SPHF�IPMF�JL�R�TNJU�LI�IFM[LGMPVPWPJU�L\�JEF�kIOEPJFOJ�LI�JEF�KLGMJINOJPLG�QRGRSFI�JL�JEF�KLGJIROJLIX�̂NVOLGJIROJLIMX�fRJFIPRW�RGT�FZNP[fFGJ�MN[[WPFIMX�JEFPI�RSFGJM�LI�Ff[WLUFFMX�LI�LJEFI�[FIMLGM�[FI\LIfPGS�RGU�L\�JEF�DLI]aopqr�stu�vwxwss�gEF�kIOEPJFOJ�YPWW�IFHPFY�RGT�R[[ILHFX�LI�JR]F�LJEFI�R[[IL[IPRJF�ROJPLG�N[LGX�JEF�KLGJIROJLImM�MNVfPJJRWM�MNOE�RM�̂EL[�yIRYPGSMX�zILTNOJ�yRJRX�RGT�̂Rf[WFMX�VNJ�LGWU�\LI�JEF�WPfPJFT�[NI[LMF�L\�OEFO]PGS�\LI�OLG\LIfRGOF�YPJE�PG\LIfRJPLG�SPHFG�RGT�JEF�TFMPSG�OLGOF[J�Fn[IFMMFT�PG�JEF�KLGJIROJ�yLONfFGJMa�gEF�kIOEPJFOJmM�ROJPLG�YPWW�VF�JR]FG�PG�ROOLITRGOF�YPJE�JEF�MNVfPJJRW�MOEFTNWF�R[[ILHFT�VU�JEF�kIOEPJFOJ�LIX�PG�JEF�RVMFGOF�L\�RG�R[[ILHFT�MNVfPJJRW�MOEFTNWFX�YPJE�IFRMLGRVWF�[ILf[JGFMM�YEPWF�RWWLYPGS�MN\\POPFGJ�JPfF�PG�JEF�kIOEPJFOJmM�[IL\FMMPLGRW�hNTSfFGJ�JL�[FIfPJ�RTFZNRJF�IFHPFYa�{[LG�JEF�kIOEPJFOJmM�OLf[WFJFT�IFHPFYX�JEF�kIOEPJFOJ�MERWW�JIRGMfPJ�PJM�MNVfPJJRW�IFHPFY�JL�JEF�KLGMJINOJPLG�QRGRSFIa|u�vwxws}�gEF�KLGMJINOJPLG�QRGRSFI�YPWW�[IF[RIF�KERGSF�eITFIM�RGT�KLGMJINOJPLG�KERGSF�yPIFOJPHFMakIOEPJFOJ�YPWW�[IF[RIF�KERGSF�eITFIMX�KLGMJINOJPLG�KERGSF�yPIFOJPHFM�RGT�kWWLYRGOF�KERGSF�kNJELIPdRJPLGMaopqr�s~u�vwxws~��\�JEF�eYGFI�RGT�kIOEPJFOJ�RSIFFX�JEF�kIOEPJFOJ�YPWW�[ILHPTF�LGF�LI�fLIF�zILhFOJ�IF[IFMFGJRJPHFM�JL�RMMPMJ�PG�ORIIUPGS�LNJ�JEF�kIOEPJFOJmM�IFM[LGMPVPWPJPFM�RJ�JEF�MPJFa�gEF�TNJPFMX�IFM[LGMPVPWPJPFM�RGT�WPfPJRJPLGM�L\�RNJELIPJU�L\�JEF�zILhFOJ�IF[IFMFGJRJPHFM�MERWW�VF�RM�MFJ�\LIJE�PG�RG�FnEPVPJ�JL�VF�PGOLI[LIRJFT�PG�JEF�KLGJIROJ�yLONfFGJMa�gEF�eYGFI�MERWW�GLJP\U�JEF�KLGMJINOJPLG�QRGRSFI�L\�RGU�OERGSF�PG�JEF�TNJPFMX�IFM[LGMPVPWPJPFM�RGT�WPfPJRJPLGM�L\�RNJELIPJU�L\�JEF�zILhFOJ�IF[IFMFGJRJPHFMa|u��wsws�k�̂NVOLGJIROJLI�PM�R�[FIMLG�LI�FGJPJU�YEL�ERM�R�TPIFOJ�OLGJIROJ�YPJE�JEF�KLGJIROJLI�JL�[FI\LIf�R�[LIJPLG�L\�JEF�DLI]�RJ�JEF�MPJFa�MPJF�LI�LJEFIYPMF�\NIGPME�WRVLIX�fRJFIPRWMX�FZNP[fFGJX�LI�LJEFI�MFIHPOFM�YPJE�IFM[FOJ�JL�JEF�DLI]a�gEF�JFIf��̂NVOLGJIROJLI��PM�IF\FIIFT�JL�JEILNSELNJ�JEF�KLGJIROJ�yLONfFGJM�RM�P\�MPGSNWRI�PG�GNfVFI�RGT�fFRGM�R�N̂VOLGJIROJLI�LI�RG�RNJELIPdFT�IF[IFMFGJRJPHF�L\�JEF�̂NVOLGJIROJLIa�gEF�JFIf��̂NVOLGJIROJLI��TLFM�GLJ�PGOWNTF�LJEFI�KLGJIROJLIM�LI�̂F[RIRJF�KLGJIROJLIM�LI�JEF�MNVOLGJIROJLIM�L\�LJEFI�KLGJIROJLIM�LI�̂F[RIRJF�KLGJIROJLIMau��wswx�k�̂NV�MNVOLGJIROJLI�PM�R�[FIMLG�LI�FGJPJU�YEL�ERM�R�TPIFOJ�LI�PGTPIFOJ�OLGJIROJ�YPJE�R�̂NVOLGJIROJLI�JL�[FI\LIf�R�[LIJPLG�L\�JEF�DLI]�RJ�JEF�MPJFa�MPJF�LI�LJEFIYPMF�\NIGPMEFM�WRVLIX�fRJFIPRWMX�FZNP[fFGJX�LI�LJEFI�MFIHPOFM�YPJE�IFM[FOJ�JL�JEF�DLI]a�gEF�JFIf��̂NV�MNVOLGJIROJLI��PM�IF\FIIFT�JL�JEILNSELNJ�JEF�KLGJIROJ�yLONfFGJM�RM�P\�MPGSNWRI�PG�GNfVFI�RGT�fFRGM�R�̂NV�MNVOLGJIROJLI�LI�RG�RNJELIPdFT�IF[IFMFGJRJPHF�L\�JEF�̂NV�MNVOLGJIROJLIa|u��wxws�{GWFMM�LJEFIYPMF�MJRJFT�PG�JEF�KLGJIROJ�yLONfFGJMX�JEF�KLGJIROJLIX�RM�MLLG�RM�[IROJPORVWF�KLGJIROJLI�YPJEPG�_j�VNMPGFMM�TRUM�R\JFI�RYRIT�L\�JEF�KLGJIROJX�MERWW�GLJP\U�JEF�KLGMJINOJPLG�QRGRSFIX�\LI�IFHPFY�VU�JEF�eYGFIX�KLGMJINOJPLG�QRGRSFI�RGT�kIOEPJFOJX�L\�JEF�[FIMLGM�LI�FGJPJPFM�[IL[LMFT�\LI�FROE�[IPGOP[RW�[LIJPLG�L\�JEF�DLI]X�PGOWNTPGS�JELMF�YEL�RIF�JL�\NIGPME�fRJFIPRWM�LI�FZNP[fFGJ�\RVIPORJFT�JL�R�M[FOPRW�TFMPSGa�TFMPSG�\LI�FROE�[IPGOP[RW�[LIJPLG�L\�JEF�DLI]a�DPJEPG�_b�TRUM�L\�IFOFP[J�L\�JEF�PG\LIfRJPLGX�JEF�KLGMJINOJPLG�QRGRSFI�fRU�GLJP\U�JEF�KLGJIROJLI�YEFJEFI�JEF�eYGFIX�JEF�KLGMJINOJPLG�QRGRSFI�LI�JEF�kIOEPJFOJ��_��ERM�IFRMLGRVWF�LVhFOJPLG�JL�RGU�MNOE�[IL[LMFT�[FIMLG�LI�FGJPJU�LIX��c��IFZNPIFM�RTTPJPLGRW�JPfF�\LI�IFHPFYa��RPWNIF�L\�JEF�KLGMJINOJPLG�QRGRSFI�JL�[ILHPTF�GLJPOF�YPJEPG�JEF�_b�TRU�[FIPLT�MERWW�OLGMJPJNJF�GLJPOF�L\�GL�IFRMLGRVWF�LVhFOJPLGaopqr�s�
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D�EFGFE�HIJ�KLMNOPQNLO�RIPSS�TJOULOV�PN�SJPRN�NWJMNXYUZ[J�TJOQJMN�\]̂_̀�LU�NIJ�QLRN�LU�NIJ�KLMNOPQN�\MLN�ZMQSabZMc�NIJ�QLRNR�LU�VPNJOZPSRd�ZMRaOPMQJd�eLMbRd�RaeVZNNPSR�PMb�RZVZSPO�ZNJVR̀�WZNI�ZNR�LWM�JVTSLXJJRfgD�hFiFi�HIJ�NJOV�jkJTPOPNJ�KLMNOPQNLO\R̀j�RIPSS�VJPM�LNIJO�QLMNOPQNLOR�OJNPZMJb�eX�NIJ�lWMJO�aMbJO�RJTPOPNJ�PcOJJVJMNRf�HIJ�lWMJO�OJRJO[JR�NIJ�OZcIN�NL�TJOULOV�QLMRNOaQNZLM�LO�LTJOPNZLMR�OJSPNJb�NL�NIJ�mOLnJQN�WZNI�NIJ�lWMJOoR�LWM�ULOQJRd�PMb�WZNI�kJTPOPNJ�KLMNOPQNLOR�OJNPZMJb�aMbJO�KLMbZNZLMR�LU�NIJ�KLMNOPQN�RaeRNPMNZPSSX�RZVZSPO�NL�NILRJ�LU�NIZR�KLMNOPQNd�ZMQSabZMc�NILRJ�TOL[ZRZLMR�LU�NIJ�KLMbZNZLMR�LU�NIJ�KLMNOPQN�OJSPNJb�NL�ZMRaOPMQJ�PMb�WPZ[JO�LU�RaeOLcPNZLMf�pU�NIJ�KLMNOPQNLO�QSPZVR�NIPN�bJSPX�LO�PbbZNZLMPS�QLRN�ZR�ZM[LS[Jb�eJQPaRJ�LU�RaQI�PQNZLM�eX�NIJ�lWMJOd�NIJ�KLMNOPQNLO�RIPSS�VPqJ�RaQI�KSPZV�PR�TOL[ZbJb�ZM�rONZQSJ�ŝfD�hFiFG�tIJM�NIJ�lWMJO�TJOULOVR�QLMRNOaQNZLM�LO�LTJOPNZLMR�WZNI�NIJ�lWMJOoR�LWM�ULOQJR�LO�kJTPOPNJ�KLMNOPQNLORd�NIJ�lWMJO�RIPSS�TOL[ZbJ�ULO�QLLObZMPNZLM�LU�RaQI�ULOQJR�PMb�kJTPOPNJ�KLMNOPQNLOR�WZNI�NIJ�tLOq�LU�NIJ�KLMNOPQNLOd�WIL�RIPSS�QLLTJOPNJ�WZNI�NIJVfRJTPOPNJ�QLMNOPQNR�POJ�PWPObJb�ULO�bZUUJOJMN�TLONZLMR�LU�NIJ�mOLnJQN�LO�LNIJO�QLMRNOaQNZLM�LO�LTJOPNZLMR�LM�NIJ�RZNJd�NIJ�NJOV�jKLMNOPQNLOj�ZM�NIJ�KLMNOPQN�uLQaVJMNR�ZM�JPQI�QPRJ�RIPSS�VJPM�NIJ�KLMNOPQNLO�WIL�JvJQaNJR�JPQI�RJTPOPNJ�lWMJOYKLMNOPQNLO�rcOJJVJMNfD�hFiFw�xMSJRR�LNIJOWZRJ�TOL[ZbJb�ZM�NIJ�KLMNOPQN�uLQaVJMNRd�WIJM�NIJ�lWMJO�TJOULOVR�QLMRNOaQNZLM�LO�LTJOPNZLMR�OJSPNJb�NL�NIJ�mOLnJQN�WZNI�NIJ�lWMJOoR�LWM�ULOQJR�LO�WZNI�kJTPOPNJ�KLMNOPQNLORd�NIJ�lWMJO�LO�ZNR�kJTPOPNJ�KLMNOPQNLOR�RIPSS�IP[J�NIJ�RPVJ�LeSZcPNZLMR�PMb�OZcINR�NIPN�NIJ�KLMNOPQNLO�IPR�aMbJO�NIJ�KLMbZNZLMR�LU�NIJ�KLMNOPQNd�ZMQSabZMcd�WZNILaN�JvQSabZMc�LNIJORd�NILRJ�RNPNJb�ZM�rONZQSJ�yd�NIZR�rONZQSJ�zd�PMb�rONZQSJR�s{d�ssd�PMb�s]fHIJ�lWMJO�RIPSS�TOL[ZbJ�ULO�QLLObZMPNZLM�LU�NIJ�PQNZ[ZNZJR�LU�NIJ�lWMJOoR�LWM�ULOQJR�PMb�LU�JPQI�kJTPOPNJ�KLMNOPQNLO�WZNI�NIJ�tLOq�LU�NIJ�KLMNOPQNLOd�WIL�RIPSS�QLLTJOPNJ�WZNI�NIJVf�HIJ�KLMNOPQNLO�RIPSS�TPONZQZTPNJ�WZNI�PMX�kJTPOPNJ�KLMNOPQNLOR�PMb�NIJ�lWMJO�ZM�OJ[ZJWZMc�NIJZO�QLMRNOaQNZLM�RQIJbaSJRf�HIJ�KLMNOPQNLO�RIPSS�VPqJ�PMX�OJ[ZRZLMR�NL�ZNR�QLMRNOaQNZLM�RQIJbaSJ�bJJVJb�MJQJRRPOX�PUNJO�P�nLZMN�OJ[ZJW�PMb�VaNaPS�PcOJJVJMNf�HIJ�QLMRNOaQNZLM�RQIJbaSJR�RIPSS�NIJM�QLMRNZNaNJ�NIJ�RQIJbaSJR�NL�eJ�aRJb�eX�NIJ�KLMNOPQNLOd�kJTPOPNJ�KLMNOPQNLORd�PMb�NIJ�lWMJO�aMNZS�RaeRJ|aJMNSX�OJ[ZRJbfD�hFiF}�xMSJRR�LNIJOWZRJ�TOL[ZbJb�ZM�NIJ�KLMNOPQN�uLQaVJMNRd�WIJM�NIJ�lWMJO�TJOULOVR�QLMRNOaQNZLM�LO�LTJOPNZLMR�OJSPNJb�NL�NIJ�mOLnJQN�WZNI�NIJ�lWMJOoR�LWM�ULOQJR�LO�WZNI�kJTPOPNJ�KLMNOPQNLORd�NIJ�lWMJO�LO�ZNR�kJTPOPNJ�KLMNOPQNLOR�RIPSS�IP[J�NIJ�RPVJ�LeSZcPNZLMR�PMb�OZcINR�NIPN�NIJ�KLMNOPQNLO�IPR�aMbJO�NIJ�KLMbZNZLMR�LU�NIJ�KLMNOPQNd�ZMQSabZMcd�WZNILaN�JvQSabZMc�LNIJORd�NILRJ�RNPNJb�ZM�rONZQSJ�yd�NIZR�rONZQSJ�zd�PMb�rONZQSJR�s{d�ssd�PMb�s]f~����G�D��FiF}�HIJ�QLVeZMJb�L[JOIJPb�PMb�TOLUZN�\ULO�KLMNOPQNLOd�RaeQLMNOPQNLORd�RaTTSZJORd�PMb�QLMNOPQNLOR�LU�P�SLWJOYNZJÒ�ZMQSabJb�ZM�NIJ�NLNPS�QLRN�NL�NIJ�lWMJO�ULO�P�QIPMcJ�ZM�NIJ�tLOq�RIPSS�eJ�PR�ULSSLWR���� �PvZVaV�QLVeZMJb�L[JOIJPb�PMb�TOLUZNd�UZUNJJM�TJOQJMN�\ŝ_̀�LU�NIJ�QLRNf��� KLRN�NL�WIZQI�L[JOIJPb�PMb�TOLUZN�ZR�NL�eJ�PTTSZJb�RIPSS�eJ�bJNJOVZMJb�ZM�PQQLObPMQJ�WZNI�kJQNZLM��fyf�f��� HL�UPQZSZNPNJ�QIJQqZMc�LU�|aLNPNZLMR�ULO�JvNOPR�LO�QOJbZNRd�PSS�TOLTLRPSR�RIPSS�eJ�PQQLVTPMZJb�eX�P�QLVTSJNJ�ZNJVZ�PNZLM�LU�QLRNR�ZMQSabZMc�SPeLOd�VPNJOZPSRd�OJMNPS�QLRNRd�PMb�kaeQLMNOPQNRf��kaeQLMNOPQNR�RIPSS�eJ�ZNJVZ�Jb�PSRLfr�KIPMcJ�lObJO�ZR�P�WOZNNJM�ZMRNOaVJMN�TOJTPOJb�eX�NIJ�KLMRNOaQNZLM��PMPcJO�rOQIZNJQN�PMb�RZcMJb�eX�NIJ�lWMJOd�KLMRNOaQNZLM��PMPcJOd�rOQIZNJQNd�PMb�KLMNOPQNLOd�RNPNZMc�NIJZO�PcOJJVJMN�aTLM�PSS�LU�NIJ�ULSSLWZMc�gD��FwFi�r�KLMRNOaQNZLM�KIPMcJ�uZOJQNZ[J�ZR�P�WOZNNJM�LObJO�TOJTPOJb�eX�NIJ�KLMRNOaQNZLM��PMPcJO�rOQIZNJQN�PMb�RZcMJb�eX�NIJ�lWMJOd�KLMRNOaQNZLM��PMPcJO�PMb�rOQIZNJQNd�bZOJQNZMc�P�QIPMcJ�ZM�NIJ�tLOq�TOZLO�NL�PcOJJVJMN�LM�PbnaRNVJMNd�ZU�PMXd�ZM�NIJ�KLMNOPQN�kaV�LO�KLMNOPQN�HZVJd�LO�eLNIf�HIJ�lWMJO�VPX�eX�KLMRNOaQNZLM�KIPMcJ�uZOJQNZ[Jd�WZNILaN�ZM[PSZbPNZMc�NIJ�KLMNOPQNd�LObJO�QIPMcJR�ZM�NIJ�tLOq�WZNIZM�NIJ�cJMJOPS�RQLTJ�LU�NIJ�KLMNOPQN�QLMRZRNZMc�LU�PbbZNZLMRd�bJSJNZLMRd�LO�LNIJO�OJ[ZRZLMRd�NIJ�KLMNOPQN�kaV�PMb�KLMNOPQN�HZVJ�eJZMc�PbnaRNJb�PQQLObZMcSXfg
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D�EFGFH�IJ�KLM�NOPKQRSKOQ�TOMU�POK�QMUVOPT�VQOWVKXY�OQ�TZUR[QMMU�\ZKL�KLM�WMKLOT�JOQ�RT]̂UKWMPK�ZP�KLM�NOPKQRSK�_̂Ẁ�KLM�NOPUKQ̂SKZOP�aRPR[MQ�ULRXX�TMKMQWZPM�KLM�RT]̂UKWMPK�OP�KLM�bRUZU�OJ�QMRUOPRbXM�McVMPTZK̂QMU�RPT�URdZP[U�OJ�KLOUM�VMQJOQWZP[�KLM�eOQf�RKKQZb̂KRbXM�KO�KLM�SLRP[M̀�ZPSX̂TZP[̀�ZP�SRUM�OJ�RP�ZPSQMRUM�ZP�KLM�NOPKQRSK�_̂Ẁ�RP�RWÔPK�JOQ�OdMQLMRT�RPT�VQOJZK�RU�UMK�JOQKL�ZP�KLM�g[QMMWMPK̀�OQ�ZJ�PO�ÛSL�RWÔPK�ZU�UMK�JOQKL�ZP�KLM�g[QMMWMPK̀�R�QMRUOPRbXM�RWÔPKh�IP�ÛSL�SRUM̀�RPT�RXUO�̂PTMQ�_MSKZOP�ihjhjhj̀�KLM�NOPKQRSKOQ�ULRXX�fMMV�RPT�VQMUMPK̀�ZP�ÛSL�JOQW�RU�KLM�NOPUKQ̂SKZOP�aRPR[MQ�WRY�VQMUSQZbM̀�RP�ZKMWZkMT�RSSÔPKZP[�KO[MKLMQ�\ZKL�RVVQOVQZRKM�ÛVVOQKZP[�TRKRh�lPXMUU�OKLMQ\ZUM�VQOdZTMT�ZP�KLM�NOPKQRSK�mOŜWMPKÙ�SOUKU�JOQ�KLM�V̂QVOUMU�OJ�KLZU�_MSKZOP�ihjhn�ULRXX�bM�XZWZKMT�KO�KLM�JOXXO\ZP[oFp NOUKU�OJ�XRbOQ̀�ZPSX̂TZP[�RVVXZSRbXM�VRYQOXX�KRcMÙ�JQZP[M�bMPMJZKU�QMq̂ZQMT�bY�R[QMMWMPK�OQ�ŜUKOẀ�\OQfMQUr�SOWVMPURKZOP�ZPÛQRPSM̀�RPT�OKLMQ�MWVXOYMM�SOUKU�RVVQOdMT�bY�KLM�NOPUKQ̂SKZOP�aRPR[MQ�RPT�gQSLZKMSKsFt NOUKU�OJ�WRKMQZRXÙ�ÛVVXZMÙ�RPT�Mq̂ZVWMPK̀�ZPSX̂TZP[�SOUK�OJ�KQRPUVOQKRKZOP̀�\LMKLMQ�ZPSOQVOQRKMT�OQ�SOPÛWMTsFG uMPKRX�SOUKU�OJ�WRSLZPMQY�RPT�Mq̂ZVWMPK̀�McSX̂UZdM�OJ�LRPT�KOOXÙ�\LMKLMQ�QMPKMT�JQOW�KLM�NOPKQRSKOQ�OQ�OKLMQUsFH NOUKU�OJ�VQMWẐWU�JOQ�RXX�bOPTU�RPT�ZPÛQRPSM̀�VMQWZK�JMMÙ�RPT�URXMÙ�̂UM̀�OQ�UZWZXRQ�KRcMÙ�TZQMSKXY�QMXRKMT�KO�KLM�SLRP[Ms�RPTFv NOUKU�OJ�ÛVMQdZUZOP�RPT�JZMXT�OJJZSM�VMQUOPPMX�TZQMSKXY�RKKQZb̂KRbXM�KO�KLM�SLRP[MĥPZK�VQZSMU�RQM�UKRKMT�ZP�KLM�NOPKQRSK�mOŜWMPKU�OQ�ÛbUMq̂MPKXY�R[QMMT�̂VOP̀�RPT�ZJ�q̂RPKZKZMU�OQZ[ZPRXXY�SOPKMWVXRKMT�RQM�WRKMQZRXXY�SLRP[MT�ZP�R�VQOVOUMT�NLRP[M�wQTMQ�OQ�NOPUKQ̂SKZOP�NLRP[M�mZQMSKZdM�UO�KLRK�RVVXZSRKZOP�OJ�ÛSL�̂PZK�VQZSMU�KO�q̂RPKZKZMU�OJ�eOQf�VQOVOUMT�\ZXX�SR̂UM�ÛbUKRPKZRX�ZPMq̂ZKY�KO�KLM�w\PMQ�OQ�NOPKQRSKOQ̀�KLM�RVVXZSRbXM�̂PZK�VQZSMU�ULRXX�bM�Mq̂ZKRbXY�RT]̂UKMThD�EFGFv�IJ�KLM�NOPKQRSKOQ�TZUR[QMMU�\ZKL�KLM�RT]̂UKWMPK�ZP�KLM�NOPKQRSK�xZWM̀�KLM�NOPKQRSKOQ�WRY�WRfM�R�NXRZW�ZP�RSSOQTRPSM�\ZKL�RVVXZSRbXM�VQOdZUZOPU�OJ�gQKZSXM�yzhTOMU�POK�QMUVOPT�VQOWVKXY�OQ�TZUR[QMMU�\ZKL�KLM�WMKLOT�JOQ�RT]̂UKWMPK�ZP�KLM�NOPKQRSK�_̂Ẁ�KLM�NOPUKQ̂SKZOP�aRPR[MQ�ULRXX�TMKMQWZPM�KLM�RT]̂UKWMPK�OP�KLM�bRUZU�OJ�QMRUOPRbXM�McVMPTZK̂QMU�RPT�URdZP[U�OJ�KLOUM�VMQJOQWZP[�KLM�eOQf�RKKQZb̂KRbXM�KO�KLM�SLRP[M̀�ZPSX̂TZP[̀�ZP�SRUM�OJ�RP�ZPSQMRUM�ZP�KLM�NOPKQRSK�_̂Ẁ�RP�RWÔPK�JOQ�OdMQLMRT�RPT�VQOJZK�RU�UMK�JOQKL�ZP�KLM�g[QMMWMPK̀�OQ�ZJ�PO�ÛSL�RWÔPK�ZU�UMK�JOQKL�ZP�KLM�g[QMMWMPK̀�R�QMRUOPRbXM�RWÔPKh�IP�ÛSL�SRUM̀�RPT�RXUO�̂PTMQ�_MSKZOP�ihjhjhj̀�KLM�NOPKQRSKOQ�ULRXX�fMMV�RPT�VQMUMPK̀�ZP�ÛSL�JOQW�RU�KLM�NOPUKQ̂SKZOP�aRPR[MQ�WRY�VQMUSQZbM̀�RP�ZKMWZkMT�RSSÔPKZP[�KO[MKLMQ�\ZKL�RVVQOVQZRKM�ÛVVOQKZP[�TRKRh�lPXMUU�OKLMQ\ZUM�VQOdZTMT�ZP�KLM�NOPKQRSK�mOŜWMPKÙ�SOUKU�JOQ�KLM�V̂QVOUMU�OJ�KLZU�_MSKZOP�ihjhn�ULRXX�bM�XZWZKMT�KO�KLM�JOXXO\ZP[oFp NOUKU�OJ�XRbOQ̀�ZPSX̂TZP[�RVVXZSRbXM�VRYQOXX�KRcMÙ�JQZP[M�bMPMJZKU�QMq̂ZQMT�bY�R[QMMWMPK�OQ�ŜUKOẀ�\OQfMQUr�SOWVMPURKZOP�ZPÛQRPSM̀�RPT�OKLMQ�MWVXOYMM�SOUKU�RVVQOdMT�bY�KLM�NOPUKQ̂SKZOP�aRPR[MQ�RPT�gQSLZKMSKsFt NOUKU�OJ�WRKMQZRXÙ�ÛVVXZMÙ�RPT�Mq̂ZVWMPK̀�ZPSX̂TZP[�SOUK�OJ�KQRPUVOQKRKZOP̀�\LMKLMQ�ZPSOQVOQRKMT�OQ�SOPÛWMTsFG uMPKRX�SOUKU�OJ�WRSLZPMQY�RPT�Mq̂ZVWMPK̀�McSX̂UZdM�OJ�LRPT�KOOXÙ�\LMKLMQ�QMPKMT�JQOW�KLM�NOPKQRSKOQ�OQ�OKLMQUsD�EFGF{�lVOP�QMSMZVK�OJ�R�NOPUKQ̂SKZOP�NLRP[M�mZQMSKZdM̀�KLM�NOPKQRSKOQ�ULRXX�VQOWVKXY�VQOSMMT�\ZKL�KLM�SLRP[M�ZP�KLM�eOQf�ZPdOXdMT�RPT�RTdZUM�KLM�NOPUKQ̂SKZOP�aRPR[MQ�OJ�KLM�NOPKQRSKOQrU�R[QMMWMPK�OQ�TZUR[QMMWMPK�\ZKL�KLM�WMKLOT̀�ZJ�RPỲ�VQOdZTMT�ZP�KLM�NOPUKQ̂SKZOP�NLRP[M�mZQMSKZdM�JOQ�TMKMQWZPZP[�KLM�VQOVOUMT�RT]̂UKWMPK�ZP�KLM�NOPKQRSK�_̂W�OQ�NOPKQRSK�xZWMhIJ�KLM�NOPKQRSKOQ�TZUR[QMMU�\ZKL�KLM�RT]̂UKWMPK�ZP�KLM�NOPKQRSK�xZWM̀�KLM�NOPKQRSKOQ�WRY�WRfM�R�NXRZW�ZP�RSSOQTRPSM�\ZKL�RVVXZSRbXM�VQOdZUZOPU�OJ�gQKZSXM�yzhD�EFGFE�g�NOPUKQ̂SKZOP�NLRP[M�mZQMSKZdM�UZ[PMT�bY�KLM�NOPKQRSKOQ�ZPTZSRKMU�KLM�NOPKQRSKOQrU�R[QMMWMPK�KLMQM\ZKL̀�ZPSX̂TZP[�RT]̂UKWMPK�ZP�NOPKQRSK�_̂W�RPT�NOPKQRSK�xZWM�OQ�KLM�WMKLOT�JOQ�TMKMQWZPZP[�KLMWh�_̂SL�R[QMMWMPK�ULRXX�bM�MJJMSKZdM�ZWWMTZRKMXY�RPT�ULRXX�bM�QMSOQTMT�RU�R�NLRP[M�wQTMQhlVOP�QMSMZVK�OJ�R�NOPUKQ̂SKZOP�NLRP[M�mZQMSKZdM̀�KLM�NOPKQRSKOQ�ULRXX�VQOWVKXY�VQOSMMT�\ZKL�KLM�SLRP[M�ZP�KLM�eOQf�ZPdOXdMT�RPT�RTdZUM�KLM�NOPUKQ̂SKZOP�aRPR[MQ�OJ�KLM�NOPKQRSKOQrU�R[QMMWMPK�OQ�TZUR[QMMWMPK�\ZKL�KLM�WMKLOT̀�ZJ�RPỲ�VQOdZTMT�ZP�KLM�NOPUKQ̂SKZOP�NLRP[M�mZQMSKZdM�JOQ�TMKMQWZPZP[�KLM�VQOVOUMT�RT]̂UKWMPK�ZP�KLM�NOPKQRSK�_̂W�OQ�NOPKQRSK�xZWMhD�EFGF|�xLM�RWÔPK�OJ�SQMTZK�KO�bM�RXXO\MT�bY�KLM�NOPKQRSKOQ�KO�KLM�w\PMQ�JOQ�R�TMXMKZOP�OQ�SLRP[M�KLRK�QMÛXKU�ZP�R�PMK�TMSQMRUM�ZP�KLM�NOPKQRSK�_̂W�ULRXX�bM�RSK̂RX�PMK�SOUK�RU�SOPJZQWMT�bY�KLM�NOPUKQ̂SKZOP�aRPR[MQ�RPT�gQSLZKMSKh�eLMP�bOKL�RTTZKZOPU�RPT�SQMTZKU�SOdMQZP[�QMXRKMT�eOQf�OQ�ÛbUKZK̂KZOPU�RQM�ZPdOXdMT�ZP�R�SLRP[M̀�KLM�RXXO\RPSM�JOQ�OdMQLMRT�RPT�VQOJZK�ULRXX�bM�JZ[̂QMT�OP�KLM�bRUZU�OJ�PMK�ZPSQMRUM̀�ZJ�RPỲ�\ZKL�QMUVMSK�KO�KLRK�SLRP[Mhg�NOPUKQ̂SKZOP�NLRP[M�
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EFGHIJFKH�LFMNHO�PQ�JRH�STNJGUIJTG�FNOFIUJHL�JRH�STNJGUIJTGVL�UMGHHWHNJ�JRHGHXFJRY�FNIZ[OFNM�UO\[LJWHNJ�FN�STNJGUIJ�][W�UNO�STNJGUIJ�̂FWH�TG�JRH�WHJRTO�_TG�OHJHGWFNFNM�JRHẀ�][IR�UMGHHWHNJ�LRUZZ�PH�H__HIJFKH�FWWHOFUJHZQ�UNO�LRUZZ�PH�GHITGOHO�UL�U�SRUNMH�aGOHG̀b�cdedf�gHNOFNM�_FNUZ�OHJHGWFNUJFTN�T_�JRH�JTJUZ�ITLJ�T_�U�STNLJG[IJFTN�SRUNMH�EFGHIJFKH�JT�JRH�aXNHGY�JRH�STNJGUIJTG�WUQ�GHh[HLJ�iUQWHNJ�_TG�jTGk�ITWiZHJHO�[NOHG�JRH�STNLJG[IJFTN�SRUNMH�EFGHIJFKH�FN�liiZFIUJFTNL�_TG�gUQWHNJ̀�̂RH�STNLJG[IJFTN�mUNUMHG�UNO�lGIRFJHIJ�XFZZ�WUkH�UN�FNJHGFW�OHJHGWFNUJFTN�_TG�i[GiTLHL�T_�WTNJRZQ�IHGJF_FIUJFTN�_TG�iUQWHNJ�_TG�JRTLH�ITLJL�UNO�IHGJF_Q�_TG�iUQWHNJ�JRH�UWT[NJ�JRUJ�JRH�STNLJG[IJFTN�mUNUMHG�UNO�lGIRFJHIJ�OHJHGWFNH�JT�PH�GHULTNUPZQ�\[LJF_FHÒ�̂RH�FNJHGFW�OHJHGWFNUJFTN�T_�ITLJ�LRUZZ�UO\[LJ�JRH�STNJGUIJ�][W�TN�JRH�LUWH�PULFL�UL�U�SRUNMH�aGOHGY�L[P\HIJ�JT�JRH�GFMRJ�T_�HFJRHG�iUGJQ�JT�OFLUMGHH�UNO�ULLHGJ�U�SZUFW�FN�UIITGOUNIH�XFJR�lGJFIZH�nò̂ RH�UWT[NJ�T_�IGHOFJ�JT�PH�UZZTXHO�PQ�JRH�STNJGUIJTG�JT�JRH�aXNHG�_TG�U�OHZHJFTN�TG�IRUNMH�JRUJ�GHL[ZJL�FN�U�NHJ�OHIGHULH�FN�JRH�STNJGUIJ�][W�LRUZZ�PH�UIJ[UZ�NHJ�ITLJ�UL�ITN_FGWHO�PQ�JRH�STNLJG[IJFTN�mUNUMHG�UNO�lGIRFJHIJ̀�jRHN�PTJR�UOOFJFTNL�UNO�IGHOFJL�ITKHGFNM�GHZUJHO�jTGk�TG�L[PLJFJ[JFTNL�UGH�FNKTZKHO�FN�U�IRUNMHY�JRH�UZZTXUNIH�_TG�TKHGRHUO�UNO�iGT_FJ�LRUZZ�PH�_FM[GHO�TN�JRH�PULFL�T_�NHJ�FNIGHULHY�F_�UNQY�XFJR�GHLiHIJ�JT�JRUJ�IRUNMH̀b�cdedpq�jRHN�JRH�aXNHG�UNO�STNJGUIJTG�UMGHH�XFJR�U�OHJHGWFNUJFTN�WUOH�PQ�JRH�STNLJG[IJFTN�mUNUMHG�UNO�lGIRFJHIJ�ITNIHGNFNM�JRH�UO\[LJWHNJL�FN�JRH�STNJGUIJ�][W�UNO�STNJGUIJ�̂FWHY�TG�TJRHGXFLH�GHUIR�UMGHHWHNJ�[iTN�JRH�UO\[LJWHNJLY�L[IR�UMGHHWHNJ�LRUZZ�PH�H__HIJFKH�FWWHOFUJHZQ�UNO�JRH�STNLJG[IJFTN�mUNUMHG�LRUZZ�iGHiUGH�U�SRUNMH�aGOHG̀�SRUNMH�aGOHGL�WUQ�PH�FLL[HO�_TG�UZZ�TG�UNQ�iUGJ�T_�U�STNLJG[IJFTN�SRUNMH�EFGHIJFKH̀gHNOFNM�_FNUZ�OHJHGWFNUJFTN�T_�JRH�JTJUZ�ITLJ�T_�U�STNLJG[IJFTN�SRUNMH�EFGHIJFKH�JT�JRH�aXNHGY�JRH�STNJGUIJTG�WUQ�GHh[HLJ�iUQWHNJ�_TG�jTGk�ITWiZHJHO�[NOHG�JRH�STNLJG[IJFTN�SRUNMH�EFGHIJFKH�FN�liiZFIUJFTNL�_TG�gUQWHNJ̀�̂RH�STNLJG[IJFTN�mUNUMHG�UNO�lGIRFJHIJ�XFZZ�WUkH�UN�FNJHGFW�OHJHGWFNUJFTN�_TG�i[GiTLHL�T_�WTNJRZQ�IHGJF_FIUJFTN�_TG�iUQWHNJ�_TG�JRTLH�ITLJL�UNO�IHGJF_Q�_TG�iUQWHNJ�JRH�UWT[NJ�JRUJ�JRH�STNLJG[IJFTN�mUNUMHG�UNO�lGIRFJHIJ�OHJHGWFNH�JT�PH�GHULTNUPZQ�\[LJF_FHÒ�̂RH�FNJHGFW�OHJHGWFNUJFTN�T_�ITLJ�LRUZZ�UO\[LJ�JRH�STNJGUIJ�][W�TN�JRH�LUWH�PULFL�UL�U�SRUNMH�aGOHGY�L[P\HIJ�JT�JRH�GFMRJ�T_�HFJRHG�iUGJQ�JT�OFLUMGHH�UNO�ULLHGJ�U�SZUFW�FN�UIITGOUNIH�XFJR�lGJFIZH�nòb�cdedpp�jRHN�JRH�aXNHG�UNO�STNJGUIJTG�UMGHH�XFJR�U�OHJHGWFNUJFTN�WUOH�PQ�JRH�STNLJG[IJFTN�mUNUMHG�UNO�lGIRFJHIJ�ITNIHGNFNM�JRH�UO\[LJWHNJL�FN�JRH�STNJGUIJ�][W�UNO�STNJGUIJ�̂FWHY�TG�TJRHGXFLH�GHUIR�UMGHHWHNJ�[iTN�JRH�UO\[LJWHNJLY�L[IR�UMGHHWHNJ�LRUZZ�PH�H__HIJFKH�FWWHOFUJHZQ�UNO�JRH�STNLJG[IJFTN�mUNUMHG�LRUZZ�iGHiUGH�U�SRUNMH�aGOHG̀�SRUNMH�aGOHGL�WUQ�PH�FLL[HO�_TG�UZZ�TG�UNQ�iUGJ�T_�U�STNLJG[IJFTN�SRUNMH�EFGHIJFKH̀rstu�vvb�wdvdv�̂RH�STNJGUIJTG�LRUZZ�NTJ�kNTXFNMZQY�HxIHiJ�PQ�UMGHHWHNJ�TG�FNLJG[IJFTN�T_�JRH�aXNHG�FN�XGFJFNMY�ITWWHNIH�JRH�jTGk�iGFTG�JT�JRH�H__HIJFKH�OUJH�T_�FNL[GUNIH�GHh[FGHO�JT�PH�_[GNFLRHO�PQ�JRH�STNJGUIJTG�UNO�aXNHG̀�̂RH�OUJH�T_�ITWWHNIHWHNJ�T_�JRH�jTGk�LRUZZ�NTJ�PH�IRUNMHO�PQ�JRH�H__HIJFKH�OUJH�T_�L[IR�FNL[GUNIH̀yb�wdede�̂RFL�]HIJFTN�z̀{�OTHL�NTJ�iGHIZ[OH�GHITKHGQ�T_�OUWUMHL�_TG�OHZUQ�PQ�HFJRHG�iUGJQ�[NOHG�TJRHG�iGTKFLFTNL�T_�JRH�STNJGUIJ�ETI[WHNJL̀̂ RH�aXNHG�LRUZZ�NTJ�PH�ZFUPZH�JT�JRH�STNJGUIJTG�UNO|TG�UNQ�L[PITNJGUIJTG�_TG�IZUFWL�TG�OUWUMHL�T_�UNQ�NUJ[GH�IU[LHO�PQ�TG�UGFLFNM�T[J�T_�OHZUQL̀��̂RH�LTZH�GHWHOQ�UMUFNLJ�JRH�aXNHG�_TG�OHZUQL�LRUZZ�PH�JRH�UZZTXUNIH�T_�UOOFJFTNUZ�JFWH�_TG�ITWiZHJFTN�T_�JRH�jTGkY�JRH�UWT[NJ�T_�XRFIR�LRUZZ�PH�L[P\HIJ�JT�JRH�IZUFWL�iGTIHO[GH�LHJ�_TGJR�RHGHFǸ��}xIHiJ�JT�JRH�HxJHNJY�F_�UNQY�HxiGHLLZQ�iGTRFPFJHO�PQ�ZUXY�JRH�STNJGUIJTG�HxiGHLLZQ�UMGHHL�NTJ�JT�WUkH�UNO�RHGHPQ�XUFKHL�UNQ�IZUFW�_TG�OUWUMHL�_TG�OHZUQY�FNIZ[OFNMY�P[J�NTJ�ZFWFJHO�JTY�JRTLH�GHL[ZJFNM�_GTW�FNIGHULHO�ZUPTG�TG�WUJHGFUZ�ITLJL~�OFGHIJFTNL�MFKHN�TG�NTJ�MFKHN�PQ�JRH�aXNHGY�STNLJG[IJFTN�mUNUMHG�TG�lGIRFJHIJY�FNIZ[OFNM�LIRHO[ZFNM�UNO�ITTGOFNUJFTN�T_�JRH�jTGk~�JRH�lGIRFJHIJVL�iGHiUGUJFTN�T_�OGUXFNML�UNO�LiHIF_FIUJFTNL�TG�GHKFHX�T_�LRTi�OGUXFNML�UNO�GHh[HLJL�_TG�FNLJG[IJFTN�L�~�TGY�TN�UIIT[NJ�T_�UNQ�OHZUQY�TPLJG[IJFTN�TG�RFNOGUNIH�_TG�UNQ�IU[LH�XRUJLTHKHG�PQ�JRH�aXNHGY�STNLJG[IJFTN�mUNUMHGY�lGIRFJHIJY�TG�UNQ�TJRHG�ITNJGUIJTG�TN�JRH�iGT\HIJY�XRHJRHG�TG�NTJ�_TGHLHHUPZH�TG�UNJFIFiUJHÒ��̂RH�STNJGUIJTG�UMGHHL�JRUJ�FJL�LTZH�GFMRJ�UNO�GHWHOQ�JRHGH_TG�LRUZZ�PH�UN�HxJHNLFTN�T_�JFWHY�F_�UiiGTiGFUJH̀����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������rstu�veb�fdedp�lJ�ZHULJ�_F_JHHN�OUQL�PH_TGH�JRH�OUJH�HLJUPZFLRHO�_TG�HUIR�iGTMGHLL�iUQWHNJY�JRH�STNJGUIJTG�LRUZZ�L[PWFJ�JT�JRH�STNLJG[IJFTN�mUNUMHG�UN�FJHWF�HO�liiZFIUJFTN�_TG�gUQWHNJ�iGHiUGHO�FN�UIITGOUNIH�XFJR�JRH�LIRHO[ZH�T_�KUZ[HLY�F_�
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DEFGHDEI�GJIED�KELMHNJ�OPQR�SND�LNTUVEMEI�UNDMHNJW�NS�MXE�YNDZP�[XE�\UUVHL\MHNJ�WX\VV�]E�JNM\DĤEIR�HS�DEFGHDEIR�\JI�WGUUNDMEI�]_�\VV�I\M\�WG]WM\JMH\MHJ̀�MXE�aNJMD\LMNDbW�DH̀XM�MN�U\_TEJM�MX\M�MXE�cdJEDR�aNJWMDGLMHNJ�e\J\̀ED�ND�fDLXHMELM�DEFGHDER�WGLX�\W�LNUHEW�NS�DEFGHWHMHNJWR�\JI�DEVE\WEW�NS�d\HgEDW�NS�VHEJ�SDNT�KG]LNJMD\LMNDW�\JI�WGUUVHEDWR�WGUUVHEDW�\JI�WX\VV�DESVELM�DEM\HJ\̀E�HS�UDNgHIEI�SND�HJ�MXE�aNJMD\LM�hNLGTEJMWP�[XE�SNDT�NS�fUUVHL\MHNJ�SND�i\_TEJMR�IGV_�JNM\DĤEIR�WX\VV�]E�\�LGDDEJM�\GMXNDĤEI�EIHMHNJ�NS�fjf�hNLGTEJM�klmnQR�fUUVHL\MHNJ�\JI�aEDMHSHL\ME�SND�i\_TEJMP�fVMEDJ\MHgE�U\_TEJM�\UUVHL\MHNJ�SNDTW�\DE�JNM�UEDTHMMEIP�fjf�hNLGTEJM�klnQ�WX\VV�]E�WGUUNDMEI�]_�\�LGDDEJM�\GMXNDĤEI�EIHMHNJ�NS�fjf�hNLGTEJM�klmnR�aNJMHJG\MHNJ�KXEEM�oND�EFGHg\VEJM�LNJMHJG\MHNJ�WXEEMR�WG]pELM�MN�MXE�\UUDNg\V�NS�cdJED�\JI�fDLXHMELMqPrs�tuvuwuv�xJMHV�KG]WM\JMH\V�aNTUVEMHNJR�MXE�cdJED�WX\VV�U\_�Oy�UEDLEJM�NS�MXE�\TNGJM�IGE�MXE�aNJMD\LMND�NJ�\LLNGJM�NS�UDǸDEWW�U\_TEJMWP�fM�KG]WM\JMH\V�aNTUVEMHNJR�MXE�aNJWMDGLMHNJ�e\J\̀ED�\JI�fDLXHMELM�T\_�\GMXNDĤE�DET\HJHJ̀�U\DMH\V�U\_TEJMW�MN�]E�T\IE�HJ�SGVVR�VEWW�MdHLE�MXE�g\VGE�NS�HMETW�DET\HJHJ̀�MN�]E�LNTUVEMEI�\JI�\J�\TNGJM�JELEWW\D_�MN�W\MHWS_�\J_�NGMWM\JIHJ̀�LV\HTWR�VHEJWR�ND�pGÌTEJMWPs�tuvuwuz��{fUUVHL\MHNJW�SND�i\_TEJM�TGWM�]E�\LLNTU\JHEI�]_�\J_�\JI�\VV�DEVE\WEW�NS�VHEJW�SND�UDEgHNGW�\UUVHL\MHNJW�SDNT�aNJMD\LMND�\JI�XHW|XED�WG]LNJMD\LMNDW�\JI�\�WdNDJ�\JI�JNM\DĤEI�WM\METEJM�MX\M�\VV�WG]LNJMD\LMNDW�X\gE�]EEJ�U\HI�MN�\M�VE\WM�Oy}�NS�UDEgHNGWV_�DEFGHWHMHNJEI�WGTWPs�tuvuv�[XE�aNJMD\LMND�d\DD\JMW�MX\M�MHMVE�MN�\VV�YNDZ�LNgEDEI�]_�\J�fUUVHL\MHNJ�SND�i\_TEJM�dHVV�U\WW�MN�MXE�cdJED�JN�V\MED�MX\J�MXE�MHTE�NS�U\_TEJMP�[XE�aNJMD\LMND�SGDMXED�d\DD\JMW�MX\M�GUNJ�WG]THMM\V�NS�\J�fUUVHL\MHNJ�SND�i\_TEJM�\VV�YNDZ�SND�dXHLX�aEDMHSHL\MEW�SND�i\_TEJM�X\gE�]EEJ�UDEgHNGWV_�HWWGEI�\JI�U\_TEJMW�DELEHgEI�SDNT�MXE�cdJED�WX\VVR�MN�MXE�]EWM�NS�MXE�aNJMD\LMNDbW�ZJNdVEÌER�HJSNDT\MHNJR�\JI�]EVHESR�]E�SDEE�\JI�LVE\D�NS�VHEJWR�LV\HTWR�WELGDHM_�HJMEDEWMWR�ND�EJLGT]D\JLEWR�HJ�S\gND�NS�MXE�aNJMD\LMNDR�KG]LNJMD\LMNDWR�T\MEDH\V�WGUUVHEDWR�ND�NMXED�UEDWNJW�ND�EJMHMHEW�MX\M�UDNgHIEI�V\]NDR�T\MEDH\VW�\JI�EFGHUTEJM�DEV\MHJ̀�MN�MXE�YNDZP~�����zs�tuzuw�YXEDE�MXEDE�HW�NJV_�NJE�aNJMD\LMNDR�MXE�[XE�aNJWMDGLMHNJ�e\J\̀ED�dHVVR�dHMXHJ�WEgEJ�I\_W�\SMED�MXE�aNJWMDGLMHNJ�e\J\̀EDbW�DELEHUM�NS�MXE�aNJMD\LMNDbW�fUUVHL\MHNJ�SND�i\_TEJMR�DEgHEd�MXE�fUUVHL\MHNJR�LEDMHS_�MXE�\TNGJM�MXE�aNJWMDGLMHNJ�e\J\̀ED�IEMEDTHJEW�HW�IGE�MXE�aNJMD\LMNDR�\JI�SNDd\DI�MXE�aNJMD\LMNDbW�fUUVHL\MHNJ�\JI�aEDMHSHL\ME�SND�i\_TEJM�MN�MXE�fDLXHMELMP�YHMXHJ�WEgEJ�I\_W�\SMED�MXE�fDLXHMELM�DELEHgEW�MXE�aNJMD\LMNDbW�fUUVHL\MHNJ�SND�i\_TEJM�SDNT�MXE�aNJWMDGLMHNJ�e\J\̀EDR�MXE�fDLXHMELM�dHVV�EHMXED�����HWWGE�MN�MXE�cdJED�\�aEDMHSHL\ME�SND�i\_TEJMR�HJ�MXE�SGVV�\TNGJM�NS�MXE�fUUVHL\MHNJ�SND�i\_TEJMR�dHMX�\�LNU_�MN�MXE�aNJWMDGLMHNJ�e\J\̀ED��ND��Q��HWWGE�MN�MXE�cdJED�\�aEDMHSHL\ME�SND�i\_TEJM�SND�WGLX�\TNGJM�\W�MXE�fDLXHMELM�IEMEDTHJEW�HW�UDNUEDV_�IGER�\JI�JNMHS_�MXE�aNJWMDGLMHNJ�e\J\̀ED�\JI�cdJED�NS�MXE�fDLXHMELMbW�DE\WNJW�SND�dHMXXNVIHJ̀�LEDMHSHL\MHNJ�HJ�U\DM�\W�UDNgHIEI�HJ�KELMHNJ�OPyP���ND��n��dHMXXNVI�LEDMHSHL\MHNJ�NS�MXE�EJMHDE�fUUVHL\MHNJ�SND�i\_TEJMR�\JI�JNMHS_�MXE�aNJWMDGLMHNJ�e\J\̀ED�\JI�cdJED�NS�MXE�fDLXHMELMbW�DE\WNJ�SND�dHMXXNVIHJ̀�LEDMHSHL\MHNJ�HJ�dXNVE�\W�UDNgHIEI�HJ�KELMHNJ�OPyP�P�[XE�aNJWMDGLMHNJ�e\J\̀ED�dHVV�UDNTUMV_�SNDd\DI�MN�MXE�aNJMD\LMND�MXE�fDLXHMELMbW�JNMHLE�NS�dHMXXNVIHJ̀�LEDMHSHL\MHNJPs�tuzu��YXEDE�MXEDE�HW�TNDE�MX\J�NJE�aNJMD\LMND�UEDSNDTHJ̀�UNDMHNJW�NS�MXE�iDNpELMR�MXE�aNJWMDGLMHNJ�e\J\̀ED�dHVVR�dHMXHJ�WEgEJ�I\_W�\SMED�MXE�aNJWMDGLMHNJ�e\J\̀ED�DELEHgEW�\VV�NS�MXE�aNJMD\LMNDWb�fUUVHL\MHNJW�SND�i\_TEJM������DEgHEd�MXE�fUUVHL\MHNJW�\JI�LEDMHS_�MXE�\TNGJM�MXE�aNJWMDGLMHNJ�e\J\̀ED�IEMEDTHJEW�HW�IGE�E\LX�NS�MXE�aNJMD\LMNDW���Q��UDEU\DE�\�KGTT\D_�NS�aNJMD\LMNDWb�fUUVHL\MHNJW�SND�i\_TEJM�]_�LNT]HJHJ̀�HJSNDT\MHNJ�SDNT�E\LX�aNJMD\LMNDbW�\UUVHL\MHNJ�dHMX�HJSNDT\MHNJ�SDNT�WHTHV\D�\UUVHL\MHNJW�SND�UDǸDEWW�U\_TEJMW�SDNT�MXE�NMXED�aNJMD\LMNDW���n��UDEU\DE�\�iDNpELM�fUUVHL\MHNJ�\JI�aEDMHSHL\ME�SND�i\_TEJM������LEDMHS_�MXE�\TNGJM�MXE�aNJWMDGLMHNJ�e\J\̀ED�IEMEDTHJEW�HW�IGE�\VV�aNJMD\LMNDW��\JI��y��SNDd\DI�MXE�KGTT\D_�NS�aNJMD\LMNDWb�fUUVHL\MHNJW�SND�i\_TEJM�\JI�iDNpELM�fUUVHL\MHNJ�\JI�aEDMHSHL\ME�SND�i\_TEJM�MN�MXE�fDLXHMELMP[XE�aNJWMDGLMHNJ�e\J\̀EDbW�LEDMHSHL\MHNJ�NS�\J�fUUVHL\MHNJ�SND�i\_TEJM�WX\VV�]E�]\WEI�GUNJ�MXE�aNJWMDGLMHNJ�e\J\̀EDbW�Eg\VG\MHNJ�NS�MXE�YNDZ�\JI�MXE�I\M\�HJ�MXE�fUUVHL\MHNJ�ND�fUUVHL\MHNJW�SND�i\_TEJMP�[XE�aNJWMDGLMHNJ�e\J\̀EDbW�LEDMHSHL\MHNJ�dHVV�LNJWMHMGME�\�DEUDEWEJM\MHNJ�MX\MR�MN�MXE�]EWM�NS�MXE�aNJWMDGLMHNJ�e\J\̀EDbW�ZJNdVEÌER�HJSNDT\MHNJR�\JI�]EVHESR�MXE�YNDZ�X\W�UDǸDEWWEI�MN�MXE�UNHJM�HJIHL\MEIR�MXE�FG\VHM_�NS�MXE�YNDZ�HW�HJ�\LLNDI\JLE�dHMX�MXE�aNJMD\LM�hNLGTEJMWR�\JI�MX\M�MXE�aNJMD\LMND�HWR�ND�aNJMD\LMNDW�\DER�EJMHMVEI�MN�U\_TEJM�HJ�MXE�\TNGJM�LEDMHSHEIPs�tuzu�uw�YHMXHJ�WEgEJ�I\_W�\SMED�MXE�fDLXHMELM�DELEHgEW�MXE�iDNpELM�fUUVHL\MHNJ�\JI�iDNpELM�aEDMHSHL\ME�SND�i\_TEJM�\JI�MXE�KGTT\D_�NS�aNJMD\LMNDWb�fUUVHL\MHNJW�SND�i\_TEJM�SDNT�MXE�aNJWMDGLMHNJ�e\J\̀EDR�MXE�fDLXHMELM�dHVV�EHMXED�
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EFG�HIIJK�LM�LNK�OPQKR�S�TRMUKVL�WKRLHXHVSLK�XMR�TSYZKQL[�PHLN�S�VM\Y�LM�LNK�WMQILRJVLHMQ�]SQŜKR_�MR�ÈG�HIIJK�LM�LNK�OPQKR�S�TRMUKVL�WKRLHXHVSLK�XMR�TSYZKQL�XMR�IJVN�SZMJQL�SI�LNK�aRVNHLKVL�bKLKRZHQKI�HI�\RM\KRcY�bJK[�SQb�QMLHXY�LNK�WMQILRJVLHMQ�]SQŜKR�SQb�OPQKR�MX�LNK�aRVNHLKVLdI�RKSIMQI�XMR�PHLNNMcbHQ̂�VKRLHXHVSLHMQ�HQ�\SRL�SI�\RMeHbKb�HQ�fKVLHMQ�ghihF_�MR�EjG�PHLNNMcb�VKRLHXHVSLHMQ�MX�LNK�KQLHRK�TRMUKVL�a\\cHVSLHMQ�XMR�TSYZKQL[�SQb�QMLHXY�LNK�WMQILRJVLHMQ�]SQŜKR�SQb�OPQKR�MX�LNK�aRVNHLKVLdI�RKSIMQ�XMR�PHLNNMcbHQ̂�VKRLHXHVSLHMQ�HQ�PNMcK�SI�\RMeHbKb�HQ�fKVLHMQ�ghihFh�kNK�WMQILRJVLHMQ�]SQŜKR�PHcc�\RMZ\LcY�XMRPSRb�LNK�aRVNHLKVLdI�QMLHVK�MX�PHLNNMcbHQ̂�VKRLHXHVSLHMQ�LM�LNK�WMQLRSVLMRIhl�mnonp�kNK�WMQILRJVLHMQ�]SQŜKRdI�VKRLHXHVSLHMQ�MX�SQ�a\\cHVSLHMQ�XMR�TSYZKQL�MR[�HQ�LNK�VSIK�MX�ZMRK�LNSQ�MQK�WMQLRSVLMR[�S�TRMUKVL�a\\cHVSLHMQ�SQb�WKRLHXHVSLK�XMR�TSYZKQL[�INScc�qK�qSIKb�J\MQ�LNK�WMQILRJVLHMQ�]SQŜKRdI�KeScJSLHMQ�MX�LNK�rMRs�SQb�LNK�bSLS�HQ�LNK�a\\cHVSLHMQ�MR�a\\cHVSLHMQI�XMR�TSYZKQLh�kNK�WMQILRJVLHMQ�]SQŜKRdI�aRVNHLKVLdI�HIIJSQVK�MX�S�WKRLHXHVSLK�XMR�TSYZKQL�INScc�qK�qSIKb�J\MQ�LNK�aRVNHLKVLdI�KeScJSLHMQ�MX�LNK�rMRs[�LNK�RKVMZZKQbSLHMQ�MX�LNK�WMQILRJVLHMQ�]SQŜKR[�SQb�bSLS�HQ�LNK�a\\cHVSLHMQ�XMR�TSYZKQL�MR�TRMUKVL�a\\cHVSLHMQ�XMR�TSYZKQLh�kNK�aRVNHLKVLdI�VKRLHXHVSLHMQ�PHcc�VMQILHLJLK�S�RK\RKIKQLSLHMQ�LNSL[�LM�LNK�qKIL�MX�LNK�WMQILRJVLHMQ�]SQŜKRdI�aRVNHLKVLdI�sQMPcKb̂K[�HQXMRZSLHMQ[�SQb�qKcHKX[�LNK�rMRs�NSI�\RM̂RKIIKb�LM�LNK�\MHQL�HQbHVSLKb[�LNK�tJScHLY�MX�LNK�rMRs�HI�HQ�SVVMRbSQVK�PHLN�LNK�WMQLRSVL�uMVJZKQLI[�SQb�LNSL�LNK�WMQLRSVLMR�HI[�MR�WMQLRSVLMRI�SRK[�KQLHLcKb�LM�\SYZKQL�HQ�LNK�SZMJQL�VKRLHXHKbhl�mnono�kNK�aRVNHLKVLdI�HIIJSQVK�MX�S�WKRLHXHVSLK�XMR�TSYZKQL�MR[�HQ�LNK�VSIK�MX�ZMRK�LNSQ�MQK�WMQLRSVLMR[�TRMUKVL�a\\cHVSLHMQ�SQb�WKRLHXHVSLK�XMR�TSYZKQL[�INScc�qK�qSIKb�J\MQ�LNK�aRVNHLKVLdI�KeScJSLHMQ�MX�LNK�rMRs[�LNK�RKVMZZKQbSLHMQ�MX�LNK�WMQILRJVLHMQ�]SQŜKR[�SQb�bSLS�HQ�LNK�a\\cHVSLHMQ�XMR�TSYZKQL�MR�TRMUKVL�a\\cHVSLHMQ�XMR�TSYZKQLh�kNK�aRVNHLKVLdI�VKRLHXHVSLHMQ�PHcc�VMQILHLJLK�S�RK\RKIKQLSLHMQ�LNSL[�LM�LNK�qKIL�MX�LNK�aRVNHLKVLdI�sQMPcKb̂K[�HQXMRZSLHMQ[�SQb�qKcHKX[�LNK�rMRs�NSI�\RM̂RKIIKb�LM�LNK�\MHQL�HQbHVSLKb[�LNK�tJScHLY�MX�LNK�rMRs�HI�HQ�SVVMRbSQVK�PHLN�LNK�WMQLRSVL�uMVJZKQLI[�SQb�LNSL�LNK�WMQLRSVLMR�HI[�MR�WMQLRSVLMRI�SRK[�KQLHLcKb�LM�\SYZKQL�HQ�LNK�SZMJQL�VKRLHXHKbhRK\RKIKQLSLHMQI�ZSbK�\JRIJSQL�LM�fKVLHMQI�ghvhj�SQb�ghvhv�SRK�IJqUKVL�LM�SQ�KeScJSLHMQ�MX�LNK�rMRs�XMR�VMQXMRZSQVK�PHLN�LNK�WMQLRSVL�uMVJZKQLI�J\MQ�fJqILSQLHSc�WMZ\cKLHMQ[�LM�RKIJcLI�MX�IJqIKtJKQL�LKILI�SQb�HQI\KVLHMQI[�LM�VMRRKVLHMQ�MX�ZHQMR�bKeHSLHMQI�XRMZ�LNK�WMQLRSVL�uMVJZKQLI�\RHMR�LM�VMZ\cKLHMQ[�SQb�LM�I\KVHXHV�tJScHXHVSLHMQI�Kw\RKIIKb�qY�LNK�WMQILRJVLHMQ�]SQŜKR�MR�aRVNHLKVLhl�mnonx�kNK�RK\RKIKQLSLHMQI�ZSbK�\JRIJSQL�LM�fKVLHMQI�ghvhj�SQb�ghvhv�SRK�IJqUKVL�LM�SQ�KeScJSLHMQ�MX�LNK�rMRs�XMR�VMQXMRZSQVK�PHLN�LNK�WMQLRSVL�uMVJZKQLI�J\MQ�fJqILSQLHSc�WMZ\cKLHMQ[�LM�RKIJcLI�MX�IJqIKtJKQL�LKILI�SQb�HQI\KVLHMQI[�LM�VMRRKVLHMQ�MX�ZHQMR�bKeHSLHMQI�XRMZ�LNK�WMQLRSVL�uMVJZKQLI�\RHMR�LM�VMZ\cKLHMQ[�SQb�LM�I\KVHXHV�tJScHXHVSLHMQI�Kw\RKIIKb�qY�LNK�WMQILRJVLHMQ�]SQŜKR�MR�aRVNHLKVLhHIIJSQVK�MX�S�WKRLHXHVSLK�XMR�TSYZKQL�PHcc�QML�qK�S�RK\RKIKQLSLHMQ�LNSL�LNK�WMQILRJVLHMQ�]SQŜKR�MR�aRVNHLKVL�NSI�EFG�ZSbK�KwNSJILHeK�MR�VMQLHQJMJI�MQyIHLK�HQI\KVLHMQI�LM�VNKVs�LNK�tJScHLY�MR�tJSQLHLY�MX�LNK�rMRs_�ÈG�RKeHKPKb�VMQILRJVLHMQ�ZKSQI[�ZKLNMbI[�LKVNQHtJKI[�IKtJKQVKI[�MR�\RMVKbJRKI_�EjG�RKeHKPKb�VM\HKI�MX�RKtJHIHLHMQI�RKVKHeKb�XRMZ�fJqVMQLRSVLMRI�SQb�IJ\\cHKRI�SQb�MLNKR�bSLS�RKtJKILKb�qY�LNK�OPQKR�LM�IJqILSQLHSLK�LNK�WMQLRSVLMRdI�RĤNL�LM�\SYZKQL_�MR�EvG�ZSbK�KwSZHQSLHMQ�LM�SIVKRLSHQ�NMP�MR�XMR�PNSL�\JR\MIK�LNK�WMQLRSVLMR�NSI�JIKb�ZMQKY�\RKeHMJIcY�\SHb�MQ�SVVMJQL�MX�LNK�WMQLRSVL�fJZhl�mnonz�kNK�HIIJSQVK�MX�S�WKRLHXHVSLK�XMR�TSYZKQL�MR�S�TRMUKVL�WKRLHXHVSLK�XMR�TSYZKQL�PHcc�QML�qK�S�RK\RKIKQLSLHMQ�LNSL�LNK�WMQILRJVLHMQ�]SQŜKR�MR�aRVNHLKVL�NSI�EFG�ZSbK�KwNSJILHeK�MR�VMQLHQJMJI�MQyIHLK�HQI\KVLHMQI�LM�VNKVs�LNK�tJScHLY�MR�tJSQLHLY�MX�LNK�rMRs_�ÈG�RKeHKPKb�VMQILRJVLHMQ�ZKSQI[�ZKLNMbI[�LKVNQHtJKI[�IKtJKQVKI[�MR�\RMVKbJRKI_�EjG�RKeHKPKb�VM\HKI�MX�RKtJHIHLHMQI�RKVKHeKb�XRMZ�fJqVMQLRSVLMRI�SQb�IJ\\cHKRI�SQb�MLNKR�bSLS�RKtJKILKb�qY�LNK�OPQKR�LM�IJqILSQLHSLK�LNK�WMQLRSVLMRdI�RĤNL�LM�\SYZKQL_�MR�EvG�ZSbK�KwSZHQSLHMQ�LM�SIVKRLSHQ�NMP�MR�XMR�PNSL�\JR\MIK�LNK�WMQLRSVLMR�NSI�JIKb�ZMQKY�\RKeHMJIcY�\SHb�MQ�SVVMJQL�MX�LNK�WMQLRSVL�fJZhl�mnxn{�kNK�WMQILRJVLHMQ�]SQŜKR�MR�aRVNHLKVL�ZSY�PHLNNMcb�S�WKRLHXHVSLK�XMR�TSYZKQL�MR�TRMUKVL�WKRLHXHVSLK�XMR�TSYZKQL�HQ�PNMcK�MR�HQ�\SRL[�LM�LNK�KwLKQL�RKSIMQSqcY�QKVKIISRY�LM�\RMLKVL�LNK�OPQKR[�HX�HQ�LNK�WMQILRJVLHMQ�]SQŜKRdI�MR�aRVNHLKVLdI�M\HQHMQ�LNK�RK\RKIKQLSLHMQI�LM�LNK�OPQKR�RKtJHRKb�qY�fKVLHMQ�ghvh̀�SQb�ghvhj�SQb�ghvhv�VSQQML�qK�ZSbKh�|X�LNK�WMQILRJVLHMQ�]SQŜKR�MR�aRVNHLKVL�HI�JQSqcK�LM�VKRLHXY�\SYZKQL�HQ�LNK�SZMJQL�MX�LNK�a\\cHVSLHMQ[�LNK�WMQILRJVLHMQ�]SQŜKR�PHcc�QMLHXY�LNK�WMQLRSVLMR�SQb�OPQKR�SI�\RMeHbKb�HQ�fKVLHMQ�ghvhF�SQb�ghvh̀h�ghvhFh�|X�LNK�WMQLRSVLMR[�WMQILRJVLHMQ�]SQŜKR�SQb�aRVNHLKVL�VSQQML�ŜRKK�MQ�S�RKeHIKb�SZMJQL[�LNK�aRVNHLKVL�PHcc�\RMZ\LcY�HIIJK�S�WKRLHXHVSLK�XMR�TSYZKQL�MR�S�TRMUKVL�WKRLHXHVSLK�XMR�TSYZKQL�XMR�LNK�SZMJQL�XMR�PNHVN�LNK�aRVNHLKVL�HI�SqcK�LM�ZSsK�IJVN�RK\RKIKQLSLHMQI�LM�LNK�OPQKRh�kNK�WMQILRJVLHMQ�]SQŜKR�MR�aRVNHLKVL�ZSY�ScIM�PHLNNMcb�S�WKRLHXHVSLK�XMR�TSYZKQL�MR[�qKVSJIK�MX�IJqIKtJKQLcY�bHIVMeKRKb�KeHbKQVK[�ZSY�QJccHXY�LNK�PNMcK�MR�S�\SRL�MX�S�WKRLHXHVSLK�XMR�TSYZKQL�MR�TRMUKVL�WKRLHXHVSLK�XMR�TSYZKQL�\RKeHMJIcY�HIIJKb[�LM�IJVN�KwLKQL�SI�ZSY�qK�QKVKIISRY�HQ�LNK�WMQILRJVLHMQ�]SQŜKRdI�MR�aRVNHLKVLdI�M\HQHMQ�LM�\RMLKVL�LNK�OPQKR�XRMZ�cMII�XMR�PNHVN�LNK�WMQLRSVLMR�HI�RKI\MQIHqcK[�HQVcJbHQ̂�cMII�RKIJcLHQ̂�XRMZ�LNK�SVLI�SQb�MZHIIHMQI�bKIVRHqKb�HQ�fKVLHMQ�jhjh̀�qKVSJIK�MX
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EFGH�IJK�LMNMO�PQRST�RUS�PTVUWRSVR�UXY�WYYZS[�X�\STRWQWVXRS�Q]T�̂X_̀ SaR�]T�̂T]bSVR�\STRWQWVXRS�Q]T�̂X_̀ SaRc�RUS�deaST�YUXff�X̀gS�hX_̀ SaR�Wa�RUS�̀XaaST�Xa[�eWRUWa�RUS�RẀS�hT]iW[S[�Wa�RUS�\]aRTXVR�j]VZ̀ SaRYc�j]VZ̀ SaRY�Xa[�YUXff�Y]�a]RWQ_�RUS�\]aYRTZVRW]a�kXaXlST�Xa[�PTVUWRSVRmnK�LMNMo�pUS�deaST�UXY�RUS�TWlUR�R]�TSqZSYR�eTWRRSa�SiW[SaVS�QT]̀ �RUS�\]aRTXVR]T�RUXR�RUS�\]aRTXVR]T�UXY�hT]hSTf_�hXW[�rZsV]aRTXVR]TY�Xa[�YZhhfWSTY�̀XRSTWXf�Xa[�SqZWh̀ SaR�YZhhfWSTYt�X̀]ZaRY�hXW[�s_�RUS�deaST�R]�RUS�\]aRTXVR]T�Q]T�YZsV]aRTXVRS[�u]Tgm�vQ�RUS�\]aRTXVR]T�QXWfY�R]�QZTaWYU�YZVU�SiW[SaVS�eWRUWa�YSiSa�[X_Yc�RUS�deaST�YUXff�UXiS�RUS�TWlUR�R]�V]aRXVR�rZsV]aRTXVR]TY�Xa[�YZhhfWSTY�R]�XYVSTRXWa�eUSRUST�RUS_�UXiS�sSSa�hT]hSTf_�hXW[m�wSWRUST�RUS�deaSTc�\]aYRTZVRW]a�kXaXlST�a]T�PTVUWRSVR�YUXff�UXiS�Xa�]sfWlXRW]a�R]�hX_c�]T�R]�YSS�R]�RUS�hX_̀ SaR�]Q�̀]aS_�R]c�X�rZsV]aRTXVR]T�]T�YZhhfWSTc�SxVShR�XY�̀X_�]RUSTeWYS�sS�TSqZWTS[�s_�fXemK�LMNMJ�pUS�\]aRTXVR]TtY�hX_̀ SaRY�R]�̀XRSTWXf�Xa[�SqZWh̀ SaR�YZhhfWSTY�YUXff�sS�RTSXRS[�Wa�X�̀XaaST�YẀWfXT�R]�RUXR�hT]iW[S[�Wa�rSVRW]aY�ymzm{c�ymzm|�Xa[�ymzm}mEFGH�INvQ�RUS�\]aYRTZVRW]a�kXaXlST�Xa[�PTVUWRSVR�[]�a]R�WYYZS�X�\STRWQWVXRS�Q]T�̂X_̀ SaR�]T�X�̂T]bSVR�\STRWQWVXRS�Q]T�̂X_̀ SaRc�RUT]ZlU�a]�QXZfR�]Q�RUS�\]aRTXVR]Tc�eWRUWa�Q]ZTRSSa�[X_Y�XQRST�RUS�\]aYRTZVRW]a�kXaXlSTtY�TSVSWhR�]Q�RUS�\]aRTXVR]TtY�PhhfWVXRW]a�Q]T�̂X_̀ SaRc�]T�WQ�RUS�deaST�[]SY�a]R�hX_�RUS�\]aRTXVR]T�eWRUWa�YSiSa�[X_Y�XQRST�RUS�[XRS�SYRXsfWYUS[�Wa�RUS�\]aRTXVR�j]VZ̀ SaRYc�RUS�X̀]ZaR�VSTRWQWS[�s_�RUS�\]aYRTZVRW]a�kXaXlST�Xa[�PTVUWRSVR�]T�XeXT[S[�s_�sWa[Wal�[WYhZRS�TSY]fZRW]ac�RUSa�RUS�\]aRTXVR]T�̀X_c�Zh]a�YSiSa�X[[WRW]aXf�[X_Yt�eTWRRSa�a]RWVS�R]�RUS�deaSTc�\]aYRTZVRW]a�kXaXlST�Xa[�PTVUWRSVRc�YR]h�RUS�u]Tg�ZaRWf�hX_̀ SaR�]Q�RUS�X̀]ZaR�]eWal�UXY�sSSa�TSVSWiS[m�pUS�\]aRTXVR�pẀS�YUXff�sS�SxRSa[S[�XhhT]hTWXRSf_�XhhT]hTWXRSf_c�Xa[�RUS�\]aRTXVR�rZ̀ �YUXff�sS�WaVTSXYS[�s_�RUS�X̀]ZaR�]Q�RUS�\]aRTXVR]TtY�TSXY]aXsfS�V]YRY�]Q�YUZR[]eac�[SfX_�Xa[�YRXTR~Zhc�hfZY�WaRSTSYR�XY�hT]iW[S[�Q]T�Wa�RUS�\]aRTXVR�j]VZ̀ SaRYmnK�LM�MI�uUSa�RUS�\]aRTXVR]T�V]aYW[STY�RUXR�RUS�u]Tgc�]T�X�h]TRW]a�RUSTS]Q�eUWVU�RUS�deaST�XlTSSY�R]�XVVShR�YShXTXRSf_c�WY�YZsYRXaRWXff_�V]̀ hfSRSc�RUS�\]aRTXVR]T�YUXff�a]RWQ_�RUS�\]aYRTZVRW]a�kXaXlSTc�Xa[�RUS�\]aRTXVR]T�Xa[�\]aYRTZVRW]a�kXaXlST�YUXff�b]WaRf_�hTShXTS�Xa[�YZs̀ WR�R]�RUS�PTVUWRSVR�X�V]̀ hTSUSaYWiS�fWYR�]Q�WRS̀Y�R]�sS�V]̀ hfSRS[�]T�V]TTSVRS[�hTW]T�R]�QWaXf�hX_̀ SaRm��XWfZTS�R]�WaVfZ[S�Xa�WRS̀�]a�YZVU�fWYR�[]SY�a]R�XfRST�RUS�TSYh]aYWsWfWR_�]Q�RUS�\]aRTXVR]T�R]�V]̀ hfSRS�Xff�u]Tg�Wa�XVV]T[XaVS�eWRU�RUS�\]aRTXVR�j]VZ̀ SaRYm��������w]�fXRST�RUXa��}�[X_Y�hTW]T�R]�RUS�\]aRTXVR~YVUS[ZfS[�[XRS�]Q�rZsYRXaRWXf�\]̀ hfSRW]ac�RUS�\]aRTXVR]T�YUXff�WYYZS�X�fSRRST�R]�RUS�PTVUWRSVR�Xa[�\]aYRTZVRW]a�kXaXlST�V]aQWT̀Wal�RUSWT�e]Tg�WY�TSX[_�Q]T�RUS�rZsYRXaRWXf�\]̀ hfSRW]a�WaYhSVRW]am��w]�fXRST�RUXa�YSiSa�[X_Y�XQRST�\]aRTXVR~YVUS[ZfS[�[XRS�]Q�rZsYRXaRWXf�\]̀ hfSRW]a��WaVfZ[Wal�XZRU]TW�S[�X[bZYR̀SaRY�c�RUS�PTVUWRSVR�eWff�̀XgS�Xa�WaYhSVRW]a�R]�[SRST̀WaS�eUSRUST�RUS�u]Tg�]T�[SYWlaXRS[�h]TRW]a�RUSTS]Q�WY�YZsYRXaRWXff_�V]̀ hfSRSm�PsYSaVS�RUS�V]aRTXVR]T�fSRRST�V]aQWT̀Wal�TSX[WaSYY�]Q�e]Tgc�RUS�PTVUWRSVR�̀X_�SfSVR�R]�h]YRh]aS�RUS�YZsYRXaRWXf�V]̀ hfSRW]a�WaYhSVRW]am��vQ�RUS�PTVUWRSVRtY�WaYhSVRW]a�[WYVf]YSY�Xa_�WRS̀�eUWVU�WY�a]R�YZQQWVWSaRf_�V]̀ hfSRS�Wa�XVV]T[XaVS�eWRU�RUS�\]aRTXVR�j]VZ̀ SaRY�Y]�RUXR�RUS�deaST�VXa�]VVZh_�]T�ZRWfW�S�RUS�u]Tg�]T�[SYWlaXRS[�h]TRW]a�RUSTS]Q�Q]T�WRY�WaRSa[S[�ZYSc�RUS�\]aRTXVR]T�YUXffc�sSQ]TS�WYYZXaVS�]Q�\STRWQWVXRS�]Q�rZsYRXaRWXf�\]̀ hfSRW]ac�V]̀ hfSRS�]T�V]TTSVR�YZVU�WRS̀�Zh]a�a]RWQWVXRW]a�s_�RUS�PTVUWRSVRm�va�YZVU�VXYSc�RUS�\]aRTXVR]T�YUXff�RUSa�YZs̀ WR�X�TSqZSYR�Q]T�Xa]RUST�WaYhSVRW]a�s_�RUS�PTVUWRSVR�R]�[SRST̀WaS�RUS�XVRZXf�[XRS�]Q�rZsYRXaRWXf�\]̀ hfSRW]am����������pUS�PTVUWRSVR�eWff�hSTQ]T̀�a]�̀]TS�RUXa�]aS�WaYhSVRW]a�R]�[SRST̀WaS�eUSRUST�RUS�u]Tg�]T�X�[SYWlaXRS[�h]TRW]a�RUSTS]Q�UXY�XRRXWaS[�rZsYRXaRWXf�\]̀ hfSRW]a�Wa�XVV]T[XaVS�eWRU�RUS�\]aRTXVR�j]VZ̀ SaRYm�pUS�deaST�WY�SaRWRfS[�R]�TSẀsZTYS̀SaR�QT]̀ �RUS�\]aRTXVR]T�Q]T�X̀]ZaRY�hXW[�R]�RUS�PTVUWRSVR�Q]T�Xa_�X[[WRW]aXf�WaYhSVRW]aYmK�LM�M���h]a�TSVSWhR�]Q�RUS�fWYRc�RUS�PTVUWRSVRc�XYYWYRS[�s_�RUS�\]aYRTZVRW]a�kXaXlSTc�eWff�̀XgS�Xa�WaYhSVRW]a�R]�[SRST̀WaS�eUSRUST�uUSa�RUS�u]Tg�]T�[SYWlaXRS[�h]TRW]a�RUSTS]Q�WY�YZsYRXaRWXff_�V]̀ hfSRSm�vQ�RUS�PTVUWRSVRtY�WaYhSVRW]a�[WYVf]YSY�Xa_�WRS̀c�eUSRUST�]T�a]R�WaVfZ[S[�]a�RUS�fWYRc�eUWVU�WY�a]R�YZQQWVWSaRf_�V]̀ hfSRS�Wa�XVV]T[XaVS�eWRU�RUS�\]aRTXVR�j]VZ̀ SaRY�Y]�RUXR�RUS�deaST�VXa�]VVZh_�]T�ZRWfW�S�V]̀ hfSRSc�RUS�PTVUWRSVR�eWff�hTShXTS�X�\STRWQWVXRS�]Q�rZsYRXaRWXf�\]̀ hfSRW]a�RUXR�YUXff�SYRXsfWYU�RUS�[XRS�]Q�rZsYRXaRWXf�\]̀ hfSRW]a��SYRXsfWYU�TSYh]aYWsWfWRWSY�]Q�RUS�deaST�Xa[�\]aRTXVR]T�Q]T�YSVZTWR_c�̀XWaRSaXaVSc�USXRc�ZRWfWRWSYc�[X̀XlS�R]�RUS�u]Tg�Xa[�WaYZTXaVS��Xa[�QWx�RUS�RẀS�



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

EFGHFI�EHFJH�GHK�LMIGNOJGMN�PHOQQ�RFIFPH�OQQ�FGKSP�MI�GHK�QFPG�OJJMSTOIUFIV�GHK�LKNGFRFJOGKW�XONNOIGFKP�NKYZFNK[�\U�GHK�LMIGNOJG�]MJZSKIGP�PHOQQ�JMSSKIJK�MI�GHK�[OGK�MR�̂Z\PGOIGFOQ�LMSTQKGFMI�MR�GHK�XMN_�MN�[KPFVIOGK[�TMNGFMI�GHKNKMR�RMN�FGP�FIGKI[K[�ZPK̀�GHK�LMIGNOJGMN�PHOQQ̀�\KRMNK�FPPZOIJK�MR�GHK�LKNGFRFJOGK�MR�̂Z\PGOIGFOQ�LMSTQKGFMÌ�JMSTQKGK�MN�JMNNKJG�PZJH�FGKS�ZTMI�IMGFRFJOGFMI�\U�GHK�aNJHFGKJGW�bI�PZJH�JOPK̀�GHK�LMIGNOJGMN�PHOQQ�GHKI�PZ\SFG�O�NKYZKPG�RMN�OIMGHKN�FIPTKJGFMI�\U�GHK�aNJHFGKJG̀�OPPFPGK[�\U�GHK�LMIPGNZJGFMI�cOIOVKǸ�GM�[KGKNSFIK�ZIQKPP�MGHKNEFPK�TNMdF[K[�FI�GHK�LKNGFRFJOGK�MR�̂Z\PGOIGFOQ�LMSTQKGFMIWe�fghgi�XHKI�GHK�aNJHFGKJG̀�OPPFPGK[�\U�GHK�LMIPGNZJGFMI�cOIOVKǸ�[KGKNSFIKP�GHOG�GHK�XMN_�MR�OQQ�MR�GHK�LMIGNOJGMNP̀�MN�[KPFVIOGK[�TMNGFMI�GHKNKMR̀�FP�PZ\PGOIGFOQQU�JMSTQKGK̀�GHK�LMIPGNZJGFMI�cOIOVKN�EFQQ�TNKTONK̀�OI[�GHK�LMIPGNZJGFMI�cOIOVKN�OI[�aNJHFGKJG�PHOQQ�KjKJZGK̀�O�LKNGFRFJOGK�MR�̂Z\PGOIGFOQ�LMSTQKGFMI�GHOG�PHOQQ�KPGO\QFPH�GHK�[OGK�MR�Ẑ\PGOIGFOQ�LMSTQKGFMIk�KPGO\QFPH�NKPTMIPF\FQFGFKP�MR�GHK�lEIKN�OI[�LMIGNOJGMN�RMN�PKJZNFGÙ�SOFIGKIOIJK̀�HKOG̀�ZGFQFGFKP̀�[OSOVK�GM�GHK�XMN_�OI[�FIPZNOIJKk�OI[�RFj�GHK�GFSK�EFGHFI�EHFJH�GHK�LMIGNOJGMN�PHOQQ�RFIFPH�OQQ�FGKSP�MI�GHK�QFPG�OJJMSTOIUFIV�GHK�LKNGFRFJOGKW�XONNOIGFKP�NKYZFNK[�\U�GHK�LMIGNOJG�]MJZSKIGP�PHOQQ�JMSSKIJK�MI�GHK�[OGK�MR�Ẑ\PGOIGFOQ�LMSTQKGFMI�MR�GHK�XMN_�MN�[KPFVIOGK[�TMNGFMI�GHKNKMR�ZIQKPP�MGHKNEFPK�TNMdF[K[�FI�GHK�LKNGFRFJOGK�MR�Ẑ\PGOIGFOQ�LMSTQKGFMIWmHK�LKNGFRFJOGK�MR�̂Z\PGOIGFOQ�LMSTQKGFMI�PHOQQ�\K�PZ\SFGGK[�GM�GHK�lEIKN�OI[�LMIGNOJGMN�RMN�GHKFN�ENFGGKI�OJJKTGOIJK�MR�NKPTMIPF\FQFGFKP�OPPFVIK[�GM�GHKS�FI�GHK�LKNGFRFJOGKW�nTMI�PZJH�OJJKTGOIJK̀�OI[�JMIPKIG�MR�PZNKGU�FR�OIÙ�GHK�lEIKN�PHOQQ�SO_K�TOUSKIG�MR�NKGOFIOVK�OTTQUFIV�GM�GHK�XMN_�MN�[KPFVIOGK[�TMNGFMI�GHKNKMRW�̂ZJH�TOUSKIG�PHOQQ�\K�O[oZPGK[�RMN�XMN_�GHOG�FP�FIJMSTQKGK�MN�IMG�FI�OJJMN[OIJK�EFGH�GHK�NKYZFNKSKIGP�MR�GHK�LMIGNOJG�]MJZSKIGPWe�fghgp�mHK�LKNGFRFJOGK�MR�̂Z\PGOIGFOQ�LMSTQKGFMI�PHOQQ�\K�PZ\SFGGK[�GM�GHK�lEIKN�OI[�LMIGNOJGMN�RMN�GHKFN�ENFGGKI�OJJKTGOIJK�MR�NKPTMIPF\FQFGFKP�OPPFVIK[�GM�GHKS�FI�GHK�LKNGFRFJOGKW�nTMI�PZJH�OJJKTGOIJK̀�OI[�JMIPKIG�MR�PZNKGU�FR�OIÙ�GHK�lEIKN�PHOQQ�SO_K�TOUSKIG�MR�NKGOFIOVK�OTTQUFIV�GM�GHK�XMN_�MN�[KPFVIOGK[�TMNGFMI�GHKNKMRW�̂ZJH�TOUSKIG�PHOQQ�\K�O[oZPGK[�RMN�XMN_�GHOG�FP�FIJMSTQKGK�MN�IMG�FI�OJJMN[OIJK�EFGH�GHK�NKYZFNKSKIGP�MR�GHK�LMIGNOJG�]MJZSKIGPWe�fgfgq�mHK�lEIKN�SOU�MJJZTU�MN�ZPK�OIU�JMSTQKGK[�MN�TONGFOQQU�JMSTQKGK[�TMNGFMI�MR�GHK�XMN_�OG�OIU�PGOVK�EHKI�PZJH�TMNGFMI�FP�[KPFVIOGK[�\U�PKTONOGK�OVNKKSKIG�EFGH�GHK�LMIGNOJGMǸ�TNMdF[K[�PZJH�MJJZTOIJU�MN�ZPK�FP�JMIPKIGK[�GM�\U�GHK�FIPZNKN�OI[�OZGHMNFrK[�\U�TZ\QFJ�OZGHMNFGFKP�HOdFIV�oZNFP[FJGFMI�MdKN�GHK�sNMoKJGW�̂ZJH�TONGFOQ�MJJZTOIJU�MN�ZPK�SOU�JMSSKIJK�EHKGHKN�MN�IMG�GHK�TMNGFMI�FP�PZ\PGOIGFOQQU�JMSTQKGK̀�TNMdF[K[�GHK�lEIKN�OI[�LMIGNOJGMN�HOdK�OJJKTGK[�FI�ENFGFIV�GHK�NKPTMIPF\FQFGFKP�OPPFVIK[�GM�KOJH�MR�GHKS�RMN�TOUSKIGP̀�NKGOFIOVK�FR�OIÙ�PKJZNFGÙ�SOFIGKIOIJK̀�HKOG̀�ZGFQFGFKP̀�[OSOVK�GM�GHK�XMN_�OI[�FIPZNOIJK̀�OI[�HOdK�OVNKK[�FI�ENFGFIV�JMIJKNIFIV�GHK�TKNFM[�RMN�JMNNKJGFMI�MR�GHK�XMN_�OI[�JMSSKIJKSKIG�MR�EONNOIGFKP�NKYZFNK[�\U�GHK�LMIGNOJG�]MJZSKIGPW�XHKI�GHK�LMIGNOJGMN�JMIPF[KNP�O�TMNGFMI�PZ\PGOIGFOQQU�JMSTQKGK̀�GHK�LMIGNOJGMN�OI[�LMIPGNZJGFMI�cOIOVKN�PHOQQ�oMFIGQU�TNKTONK�OI[�PZ\SFG�O�QFPG�GM�GHK�aNJHFGKJG�OP�TNMdF[K[�ZI[KN�̂KJGFMI�tWuWvW�LMIPKIG�MR�GHK�LMIGNOJGMN�GM�TONGFOQ�MJJZTOIJU�MN�ZPK�PHOQQ�IMG�\K�ZINKOPMIO\QU�EFGHHKQ[W�mHK�PGOVK�MR�GHK�TNMVNKPP�MR�GHK�XMN_�PHOQQ�\K�[KGKNSFIK[�\U�ENFGGKI�OVNKKSKIG�\KGEKKI�GHK�lEIKN�OI[�LMIGNOJGMN�MǸ�FR�IM�OVNKKSKIG�FP�NKOJHK[̀�\U�[KJFPFMI�MR�GHK�aNJHFGKJG�ORGKN�JMIPZQGOGFMI�EFGH�GHK�LMIPGNZJGFMI�cOIOVKNWwxyz�{|e�fgq}gq�nTMI�JMSTQKGFMI�MR�GHK�XMN_̀�GHK�LMIGNOJGMN�PHOQQ�RMNEON[�GM�GHK�LMIPGNZJGFMI�cOIOVKN�O�IMGFJK�GHOG�GHK�XMN_�FP�NKO[U�RMN�RFIOQ�FIPTKJGFMI�OI[�OJJKTGOIJK̀�OI[�PHOQQ�OQPM�RMNEON[�GM�GHK�LMIPGNZJGFMI�cOIOVKN�O�RFIOQ�LMIGNOJGMN~P�aTTQFJOGFMI�RMN�sOUSKIGW�nTMI�NKJKFTG̀�GHK�LMIPGNZJGFMI�cOIOVKN�PHOQQ�TKNRMNS�OI�FIPTKJGFMI�GM�JMIRFNS�GHK�JMSTQKGFMI�MR�XMN_�MR�GHK�LMIGNOJGMNW�mHK�LMIPGNZJGFMI�cOIOVKN�PHOQQ�SO_K�NKJMSSKI[OGFMIP�GM�GHK�aNJHFGKJG�EHKI�GHK�XMN_�MR�OQQ�MR�GHK�LMIGNOJGMNP�FP�NKO[U�RMN�RFIOQ�FIPTKJGFMÌ�OI[�PHOQQ�GHKI�RMNEON[�GHK�LMIGNOJGMNP~�IMGFJKP�OI[�aTTQFJOGFMI�RMN�sOUSKIG�MN�sNMoKJG�aTTQFJOGFMI�RMN�sOUSKIG̀�GM�GHK�aNJHFGKJG̀�EHM�EFQQ�TNMSTGQU�SO_K�PZJH�FIPTKJGFMIW�XHKI�GHK�aNJHFGKJG�RFI[P�GHK�XMN_�OJJKTGO\QK�ZI[KN�GHK�LMIGNOJG�]MJZSKIGP�OI[�GHK�LMIGNOJG�RZQQU�TKNRMNSK[̀�GHK�LMIPGNZJGFMI�cOIOVKN�OI[�aNJHFGKJG�EFQQ�TNMSTGQU�FPPZK�O�RFIOQ�LKNGFRFJOGK�RMN�sOUSKIG�MN�sNMoKJG�LKNGFRFJOGK�RMN�sOUSKIG�lI�MN�EFGHFI�PKdKI�����[OUP�RMQQMEFIV�GHK�[OGK�MR��FIOQ�LMSTQKGFMI��OP�KPGO\QFPHK[�FI�GHK�\F[�[MJZSKIGP�MN�SM[FRFK[�\U�LHOIVK�lN[KN��GHK�aNJHFGKJG�EFQQ�JMI[ZJG�O�RFIOQ�FIPTKJGFMI�MR�GHK�EMN_W�aP�O�NKPZQG�MR�GHOG�FIPTKJGFMÌ�GHK�aNJHFGKJG��EFQQ�FPPZK�O���FIOQ�bIPTKJGFMI��KTMNGW�mHFP�NKTMNG�EFQQ�[MJZSKIG�GHK�JMI[FGFMI�MR�GHK�EMN_�OI[�EFQQ�NKI[KN�O�RMNSOQ�MTFIFMI�OP�GM�GHK�EHKGHKN�MN�IMG�GHK�EMN_�MN�[KPFVIOGK[�TMNGFMI�FP�JMSTQKGKW�bR̀�OP�O�NKPZQG�MR�GHK�aNJHFGKJG~P�FIPTKJGFMÌ�FG�FP�[KGKNSFIK[�GHOG�GHK�EMN_�FP�IMG�JMSTQKGK�OI[�FI�OJJMN[OIJK�EFGH�GHK�LMIGNOJG�]MJZSKIGP̀�GHK�aNJHFGKJG�PHOQQ�IMGFRU�GHK�lEIKN�OI[�LMIGNOJGMN�FI�ENFGFIV�MR�GHFP�MTFIFMIW�mHFP�IMGFJK�EFQQ�FIJQZ[K�GHK��FIOQ�bIPTKJGFMI��KTMNG�[MJZSKIGFIV�GHK�JMI[FGFMIP�MR�GHK�EMN_�OI[�EFQQ�\K�JMIPF[KNK[�O�RMNSOQ�IMGFJK�GM�GHK�LMIGNOJGMN�MR�GHKFN�ROFQZNK�GM�RZQRFQQ�GHK�GKNSP�OI[�JMI[FGFMIP�MR�GHKFN�JMIGNOJGW�



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

EF�GH�G�IJHKLM�NF�MOPH�PQHRJSMPNQT�PM�PH�UJMJIVPQJU�MOGM�MOJ�WNIX�PH�SNVRLJMJT�MOJ�YNQMIGSMNI�HOGLL�HKZVPM�MOJPI�[PQGL�\G]VJQM�̂RRLPSGMPNQ�GQU�YJIMPFPSGMJ�FNI�\G]VJQM_�̀OJ�̂ISOPMJSM�WPLL�MOJQ�SJIMPF]�GQU�PHHKJ�MOJ�FPQGL�YJIMPFPSGMJ�FNI�\G]VJQM�HMGMPQa�MOGM�MN�MOJ�ZJHM�NF�MOJPI�MOJ�̂ISOPMJSMH�XQNWLJUaJT�PQFNIVGMPNQ�GQU�ZJLPJFT�GQU�NQ�MOJ�ZGHPH�NF�MOJPI�NQbHPMJ�MOJ�̂ISOPMJSMcH�RJIPNUPS�HPMJ�dPHPMH�GQU�PQHRJSMPNQHT�MOJ�eNIX�OGH�ZJJQ�SNVRLJMJU�PQ�GSSNIUGQSJ�WPMO�MOJ�MJIVH�GQU�SNQUPMPNQH�NF�MOJ�YNQMIGSM�fNSKVJQMH�GQU�MOGM�MOJ�JQMPIJ�ZGLGQSJ�FNKQU�MN�ZJ�UKJ�MOJ�YNQMIGSMNI�GQU�QNMJU�PQ�MOJ�FPQGL�YJIMPFPSGMJ�PH�UKJ�GQU�RG]GZLJ_�̀OJ�YNQHMIKSMPNQ�gGQGaJIcH�GQU�̂ISOPMJSMcH�FPQGL�YJIMPFPSGMJ�FNI�\G]VJQM�NI�\INhJSM�YJIMPFPSGMJ�FNI�\G]VJQM�̂ISOPMJSMcH�FPQGL�YJIMPFPSGMJ�FNI�RG]VJQM�WPLL�SNQHMPMKMJ�G�FKIMOJI�IJRIJHJQMGMPNQ�MOGM�MOJ�SNQUPMPNQH�LPHMJU�PQ�iJSMPNQ�HJSMPNQ�j_kl_m�GH�RIJSJUJQM�MN�MOJ�YNQMIGSMNIcH�ZJPQa�JQMPMLJU�MN�FPQGL�RG]VJQM�OGdJ�ZJJQ�FKLFPLLJU_�̀OJ�FPQGL�YJIMPFPSGMJ�FNI�\G]VJQM�WPLL�QNM�ZJ�PHHKJU�KQMPL�GLL�WNIX�NQ�MOJ�FPQGL�PQHRJSMPNQ�IJRNIM�PH�SNVRLJMJU�NI�SNIIJSMJU_n�opqrpqpq�̀OJ�̂ISOPMJSM�WPLL�RJIFNIV�QN�VNIJ�MOGQ�NQJ�NQbHPMJ�NZHJIdGMPNQ�MN�UJMJIVPQJ�WOJMOJI�MOJ�eNIX�NI�G�UJHPaQGMJU�RNIMPNQ�MOJIJNF�OGH�GMMGPQJU�[PQGL�YNVRLJMPNQ�PQ�GSSNIUGQSJ�WPMO�MOJ�YNQMIGSM�fNSKVJQMH_�̀OJ�sWQJI�PH�JQMPMLJU�MN�IJPVZKIHJVJQM�FINV�MOJ�YNQMIGSMNI�FNI�GVNKQMH�RGPU�MN�MOJ�̂ISOPMJSM�FNI�GQ]�GUUPMPNQGL�NQbHPMJ�NZHJIdGMPNQH_tuvw�xyn�opqrpz�EF�MOJ�YNQMIGSMNI�PH�IJHRNQHPZLJ�FNI�UJLG]H�PQ�MOJ�FPQGL�SNVRLJMPNQ�GQU�SLNHJNKM�ZJ]NQU�MOJ�SNQMIGSM�HRJSPFPJU�MPVJT�MOJ�sWQJI�PH�JQMPMLJU�MN�IJPVZKIHJVJQM�FINV�MOJ�YNQMIGSMNI�FNI�GVNKQMH�RGPU�Z]�MOJ�sWQJI��MN�HKZHJ{KJQML]�J|MJQU�MOJ�}LJSMINQPS�iKZVPMMGL�i]HMJV�~iKZVPMMGL�}|SOGQaJ�_�̀OJ�YNQMIGSMNI�HOGLL�ZJ�IJHRNQHPZLJ�FNI�PQPMPGMPQaT�VGPQMGPQPQaT�GQU�HKRJIdPHPQa�GLL�HGFJM]�RIJSGKMPNQH�GQU�RINaIGVH�PQ�SNQQJSMPNQ�WPMO�MOJ�RJIFNIVGQSJ�NF�MOJ�YNQMIGSM_�̀OJ�YNQMIGSMNI�HOGLL�HKZVPM�MOJ�YNQMIGSMNIcH�HGFJM]�RINaIGV�MN�MOJ�YNQHMIKSMPNQ�gGQGaJI�FNI�IJdPJW�GQU�SNNIUPQGMPNQ�WPMO�MOJ�HGFJM]�RINaIGVH�NF�NMOJI�YNQMIGSMNIH_�̀OJ�YNQMIGSMNI�HOGLL�ZJ�IJHRNQHPZLJ�FNI�VGPQMGPQPQa�HGFJM]�UGMG�HOJJMH�GM�MOJ�HPMJ_ÒJ�YNQHMIKSMPNQ�gGQGaJIcH�IJHRNQHPZPLPMPJH�FNI�IJdPJW�GQU�SNNIUPQGMPNQ�NF�HGFJM]�RINaIGVH�HOGLL�QNM�J|MJQU�MN�UPIJSM�SNQMINL�NdJI�NI�SOGIaJ�NF�MOJ�GSMH�NI�NVPHHPNQH�NF�MOJ�YNQMIGSMNIHT�iKZSNQMIGSMNIHT�GaJQMH�NI�JVRLN]JJH�NF�MOJ�YNQMIGSMNIH�NI�iKZSNQMIGSMNIHT�NI�GQ]�NMOJI�RJIHNQH�RJIFNIVPQa�RNIMPNQH�NF�MOJ�eNIX�GQU�QNM�UPIJSML]�JVRLN]JU�Z]�MOJ�YNQHMIKSMPNQ�gGQGaJI_tuvw�xoEF�JPMOJI�RGIM]�HKFFJIH�PQhKI]�NI�UGVGaJ�MN�RJIHNQ�NI�RINRJIM]�ZJSGKHJ�NF�GQ�GSM�NI�NVPHHPNQ�NF�MOJ�NMOJI�RGIM]T�NI�NF�NMOJIH�FNI�WONHJ�GSMH�HKSO�RGIM]�PH�LJaGLL]�IJHRNQHPZLJT�WIPMMJQ�QNMPSJ�NF�MOJ�PQhKI]�NI�UGVGaJT�WOJMOJI�NI�QNM�PQHKIJUT�HOGLL�ZJ�aPdJQ�MN�MOJ�NMOJI�RGIM]�WPMOPQ�G�IJGHNQGZLJ�MPVJ�QNM�J|SJJUPQa�mk�UG]H�GFMJI�UPHSNdJI]_�̀OJ�QNMPSJ�HOGLL�RINdPUJ�HKFFPSPJQM�UJMGPL�MN�JQGZLJ�MOJ�NMOJI�RGIM]�MN�PQdJHMPaGMJ�MOJ�VGMMJI_�n�qrp�px��RNQ�IJSJPRM�NF�MOJ�YNQMIGSMNIcH�WIPMMJQ�QNMPSJT�MOJ�sWQJI�HOGLL�NZMGPQ�MOJ�HJIdPSJH�NF�G�LPSJQHJU�LGZNIGMNI]�MN�dJIPF]�MOJ�RIJHJQSJ�NI�GZHJQSJ�NF�MOJ�VGMJIPGL�NI�HKZHMGQSJ�IJRNIMJU�Z]�MOJ�YNQMIGSMNI�GQUT�PQ�MOJ�JdJQM�HKSO�VGMJIPGL�NI�HKZHMGQSJ�PH�FNKQU�MN�ZJ�RIJHJQMT�MN�SGKHJ�PM�MN�ZJ�IJQUJIJU�OGIVLJHH_��QLJHH�NMOJIWPHJ�IJ{KPIJU�Z]�MOJ�YNQMIGSM�fNSKVJQMHT�MOJ�sWQJI�HOGLL�FKIQPHO�PQ�WIPMPQa�MN�MOJ�YNQMIGSMNIT�YNQHMIKSMPNQ�gGQGaJI�GQU�̂ISOPMJSM�MOJ�QGVJH�GQU�{KGLPFPSGMPNQH�NF�RJIHNQH�NI�JQMPMPJH�WON�GIJ�MN�RJIFNIV�MJHMH�dJIPF]PQa�MOJ�RIJHJQSJ�NI�GZHJQSJ�NF�MOJ�VGMJIPGL�NI�HKZHMGQSJ�NI�WON�GIJ�MN�RJIFNIV�MOJ�MGHX�NF�IJVNdGL�NI�HGFJ�SNQMGPQVJQM�NF�MOJ�VGMJIPGL�NI�HKZHMGQSJ_�̀OJ�YNQMIGSMNIT�MOJ�YNQHMIKSMPNQ�gGQGaJI�GQU�MOJ�̂ISOPMJSM�WPLL�RINVRML]�IJRL]�MN�MOJ�sWQJI�PQ�WIPMPQa�HMGMPQa�WOJMOJI�NI�QNM�GQ]�NF�MOJV�OGH�IJGHNQGZLJ�NZhJSMPNQ�MN�MOJ�RJIHNQH�NI�JQMPMPJH�RINRNHJU�Z]�MOJ�sWQJI_�EF�MOJ�YNQMIGSMNIT�YNQHMIKSMPNQ�gGQGaJI�NI�ÎSOPMJSM�OGH�GQ�NZhJSMPNQ�MN�G�RJIHNQ�NI�JQMPM]�RINRNHJU�Z]�MOJ�sWQJIT�MOJ�sWQJI�HOGLL�RINRNHJ�GQNMOJI�MN�WONV�MOJ�YNQMIGSMNIT�MOJ�YNQHMIKSMPNQ�gGQGaJI�GQU�MOJ�̂ISOPMJSM�OGdJ�QN�IJGHNQGZLJ�NZhJSMPNQ_�eOJQ�MOJ�VGMJIPGL�NI�HKZHMGQSJ�OGH�ZJJQ�IJQUJIJU�OGIVLJHHT�eNIX�PQ�MOJ�GFFJSMJU�GIJG�HOGLL�IJHKVJ�KRNQ�WIPMMJQ�GaIJJVJQM�NF�MOJ�sWQJI�GQU�YNQMIGSMNI_��]�YOGQaJ�sIUJIT�MOJ�YNQMIGSM�̀PVJ�HOGLL�ZJ�J|MJQUJU�GRRINRIPGMJL]�GRRINRIPGMJL]T�GQU�MOJ�YNQMIGSM�iKV�HOGLL�ZJ�PQSIJGHJU�Z]�MOJ�GVNKQM�NF�MOJ�YNQMIGSMNIcH�IJGHNQGZLJ�GUUPMPNQGL�SNHMH�NF�HOKMUNWQT�UJLG]T�GQU�HMGIMbKR_tuvw��r
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E�FFGFGF�HIJ�KLMNOPQNLO�RIPSS�TUOQIPRJ�PMV�WPXMNPXM�XMRUOPMQJ�LY�NIJ�NZTJR�PMV�SXWXNR�LY�SXP[XSXNZ\�QLMNPXMXM]�NIJ�JMVLORJWJMNR\�PMV�RU[̂JQN�NL�NIJ�NJOWR�PMV�QLMVXNXLMR\�PR�VJRQOX[JV�XM�NIJ�_]OJJWJMN�LO�JSRJ̀IJOJ�XM�NIJ�KLMNOPQN�aLQUWJMNRb�HIJ�KLMNOPQNLO�RIPSS�TUOQIPRJ�PMV�WPXMNPXM�NIJ�OJcUXOJV�XMRUOPMQJ�YOLW�PM�XMRUOPMQJ�QLWTPMZ�LO�XMRUOPMQJ�QLWTPMXJR�SP̀YUSSZ�PUNILOXdJV�NL�XRRUJ�XMRUOPMQJ�XM�NIJ�̂UOXRVXQNXLM�̀IJOJ�NIJ�eOL̂JQN�XR�SLQPNJVb�HIJ�f̀ MJO\�KLMRNOUQNXLM�gPMP]JO�PMV�KLMRNOUQNXLM�gPMP]JOhR�QLMRUSNPMNR\�PMV�NIJ�_OQIXNJQN�PMV�_OQIXNJQNhR�QLMRUSNPMNR\�RIPSS�[J�MPWJV�PR�PVVXNXLMPS�XMRUOJVR�UMVJO�NIJ�KLMNOPQNLOhR�QLWWJOQXPS�]JMJOPS�SXP[XSXNZ�TLSXQZ�LO�PR�LNIJÒXRJ�VJRQOX[JV�XM�NIJ�KLMNOPQN�aLQUWJMNRb�HIJ�TLSXQZ�QJONXYXQPNJ�WURN�XMQSUVJ�NIJ�TOL̂JQN�MPWJbijkl�mnE�FnGnGnGF�oM�PVVXNXLM�NL�NIJ�KLMNOPQNLOhR�L[SX]PNXLMR�UMVJO�pJQNXLM�qbr\�XY\�̀XNIXM�LMJ�ZJPO�PYNJO�NIJ�VPNJ�LY�pU[RNPMNXPS�KLWTSJNXLM�LY�NIJ�sLOt�LO�VJRX]MPNJV�TLONXLM�NIJOJLY\�LO�PYNJO�NIJ�VPNJ�YLO�QLWWJMQJWJMN�LY�̀POOPMNXJR�JRNP[SXRIJV�UMVJO�pJQNXLM�ububv\�LO�[Z�NJOWR�LY�PMZ�PTTSXQP[SJ�RTJQXPS�̀POOPMNZ�OJcUXOJV�[Z�NIJ�KLMNOPQN�aLQUWJMNR\�PMZ�LY�NIJ�sLOt�XR�YLUMV�NL�[J�MLN�XM�PQQLOVPMQJ�̀XNI�NIJ�OJcUXOJWJMNR�LY�NIJ�KLMNOPQN�aLQUWJMNR\�NIJ�KLMNOPQNLO�RIPSS�QLOOJQN�XN�TOLWTNSZ�PYNJO�OJQJXTN�LY�̀OXNNJM�MLNXQJ�YOLW�NIJ�f̀ MJO�NL�VL�RL\�UMSJRR�NIJ�f̀ MJO�IPR�TOJwXLURSZ�]XwJM�NIJ�KLMNOPQNLO�P�̀OXNNJM�PQQJTNPMQJ�LY�RUQI�QLMVXNXLMb�HIJ�f̀ MJO�RIPSS�]XwJ�RUQI�MLNXQJ�TOLWTNSZ�PYNJO�VXRQLwJOZ�LY�NIJ�QLMVXNXLMb�aUOXM]�NIJ�LMJxZJPO�TJOXLV�YLO�QLOOJQNXLM�LY�sLOt\�XY�NIJ�f̀ MJO�YPXSR�NL�MLNXYZ�NIJ�KLMNOPQNLO�PMV�]XwJ�NIJ�KLMNOPQNLO�PM�LTTLONUMXNZ�NL�WPtJ�NIJ�QLOOJQNXLM\�NIJ�f̀ MJO�̀PXwJR�NIJ�OX]INR�NL�OJcUXOJ�QLOOJQNXLM�[Z�NIJ�KLMNOPQNLO�PMV�NL�WPtJ�P�QSPXW�YLO�[OJPQI�LY�̀POOPMNZb�oY�NIJ�KLMNOPQNLO�YPXSR�NL�QLOOJQN�MLMQLMYLOWXM]�sLOt�̀XNIXM�P�OJPRLMP[SJ�NXWJ�VUOXM]�NIPN�TJOXLV�PYNJO�OJQJXTN�LY�MLNXQJ�YOLW�NIJ�f̀ MJO\�KLMRNOUQNXLM�gPMP]JO�LO�_OQIXNJQN\�NIJ�f̀ MJO�WPZ�QLOOJQN�XN�XM�PQQLOVPMQJ�̀XNI�pJQNXLM�ybrbijkl�mmoY�NIJ�f̀ MJO�TOJYJOR�NL�PQQJTN�sLOt�NIPN�XR�MLN�XM�PQQLOVPMQJ�̀XNI�NIJ�OJcUXOJWJMNR�LY�NIJ�KLMNOPQN�aLQUWJMNR\�NIJ�f̀ MJO�WPZ�VL�RL�XMRNJPV�LY�OJcUXOXM]�XNR�OJWLwPS�PMV�QLOOJQNXLM\�XM�̀IXQI�QPRJ�NIJ�KLMNOPQN�pUW�̀XSS�[J�OJVUQJV�PR�PTTOLTOXPNJ�PMV�JcUXNP[SJb�pUQI�PV̂URNWJMN�RIPSS�[J�JYYJQNJV�PYYJQNJV�̀IJNIJO�LO�MLN�YXMPS�TPZWJMN�IPR�[JJM�WPVJbzHIJ�KLMNOPQN�RIPSS�[J�]LwJOMJV�[Z�NIJ�SP̀�LY�NIJ�TSPQJ�̀IJOJ�NIJ�eOL̂JQN�XR�SLQPNJV�J{QSUVXM]�NIPN�̂UOXRVXQNXLMhR�QILXQJ�LY�SP̀�OUSJRb�oY�NIJ�TPONXJR�IPwJ�RJSJQNJV�PO[XNOPNXLM�PR�NIJ�WJNILV�LY�[XMVXM]�VXRTUNJ�OJRLSUNXLM\�NIJ�|JVJOPS�_O[XNOPNXLM�_QN�RIPSS�]LwJOM�pJQNXLM�vrb}bXRb�_MZ�SP̀RUXNR�POXRXM]�YOLW�VXRTUNJR�UMVJO�NIJ�QLMNOPQN�PMV�OJSPNJV�NL�NIXR�eOL̂JQN�RIPSS�[J�[OLU]IN�XM�NIJ�pUTOJWJ�KLUON�LY�~J̀��LOt\�aUNQIJRR�KLUMNZ\�LO�NIJ��MXNJV�pNPNJR�aXRNOXQN�KLUON\�pLUNIJOM�aXRNOXQN�LY�~J̀��LOt\�XY�PTTSXQP[SJbijkl�m�E�FmG�����������������������HIJ�f̀ MJO�PMV�KLMNOPQNLO�RIPSS�QLWWJMQJ�PSS�QSPXWR�PMV�QPURJR�LY�PQNXLM\�̀IJNIJO�XM�QLMNOPQN\�NLON\�[OJPQI�LY�P̀OOPMNZ�LO�LNIJÒXRJ\�P]PXMRN�NIJ�LNIJO�POXRXM]�LUN�LY�LO�OJSPNJV�NL�NIJ�KLMNOPQN�XM�PQQLOVPMQJ�̀XNI�NIJ�OJcUXOJWJMNR�LY�NIJ�YXMPS�VXRTUNJ�OJRLSUNXLM�WJNILV�RJSJQNJV�XM�NIJ�_]OJJWJMN�̀XNIXM�NIJ�NXWJ�TJOXLV�RTJQXYXJV�[Z�PTTSXQP[SJ�SP̀bE�FmG��l����������������E�FmG�GFHIJ�KLMNOPQNLO�RIPSS�WPXMNPXM�TLSXQXJR�LY�JWTSLZWJMN�PR�YLSSL̀R�GF� HIJ�KLMNOPQNLO�PMV�NIJ�KLMNOPQNLOhR�RU[QLMNOPQNLOR�RIPSS�MLN�VXRQOXWXMPNJ�P]PXMRN�PMZ�JWTSLZJJ�LO�PTTSXQPMN�YLO�JWTSLZWJMN�[JQPURJ�LY�OPQJ\�OJSX]XLM\�QLSLO\�RJ{\�LO�MPNXLMPS�LOX]XMb�HIJ�KLMNOPQNLO�RIPSS�NPtJ�PYYXOWPNXwJ�PQNXLM�NL�JMRUOJ�NIPN�PTTSXQPMNR�POJ�JWTSLZJV\�PMV�NIPN�JWTSLZJJR�POJ�NOJPNJV�VUOXM]�JWTSLZWJMN�̀XNILUN�OJ]POV�NL�NIJXO�OPQJ\�OJSX]XLM\�QLSLO\�RJ{\�LO�MPNUOPS�LOX]XMb�pUQI�PQNXLM�RIPSS�XMQSUVJ\�[UN�MLN�[J�SXWXNJV�NL\�NIJ�YLSSL̀XM]��JWTSLZWJMN\�UT]OPVXM]\�VJWLNXLM�LO�NOPMRYJO��OJQOUXNWJMN�LO�OJQOUXNWJMN�PVwJONXRXM]��SPZLYY�LO�NJOWXMPNXLM��OPNJR�LY�TPZ�LO�LNIJO�YLOWR�LY�QLWTJMRPNXLM��PMV�RJSJQNXLM�YLO�NOPXMXM]\�XMQSUVXM]�PTTOJMNXQJRIXTb�HIJ�KLMNOPQNLO�P]OJJR�NL�TLRN�XM�QLMRTXQULUR�TSPQJR\�PwPXSP[SJ�NL�JWTSLZJJR�PMV�PTTSXQPMNR�YLO�JWTSLZWJMN\�MLNXQJ�RJNNXM]�YLONI�NIJ�TLSXQXJR�LY�MLMxVXRQOXWXMPNXLMbGn� HIJ�KLMNOPQNLO�PMV�NIJ�KLMNOPQNLOhR�RU[QLMNOPQNLOR�RIPSS\�XM�PSS�RLSXQXNPNXLMR�LO�PVwJONXRJWJMN�YLO�JWTSLZJJR�TSPQJV�[Z�NIJW�LO�LM�NIJXO�[JIPSY\�RNPNJ�NIPN�PSS�cUPSXYXJV�PTTSXQPMNR�̀XSS�OJQJXwJ�QLMRXVJOPNXLM�YLO�JWTSLZWJMN�̀XNILUN�OJ]POV�NL�OPQJ\�OJSX]XLM\�QLSLO\�RJ{�LO�MPNXLMPS�LOX]XMb
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E�FGHI�JKLM�NKOMPE�FGHIHF�QRS�TUVWXYZWUX�[RY\\�ZU]̂ \_�̀aWR�bXScYa\aVd�eYdS�fYWS[�a[[gSh�YVh�̂SXaUhaZY\\_�ĝhYWShi�j_�WRS�kS̀�lUXm�nWYWS�oŜYXW]SVW�Up�qYjUXi�pUX�WRS�\UZYWaUV�YVh�hgXYWaUV�Up�WRS�bXUrSZWstE�FuHFHF�QRS�TUVWXYZWUX�]Y_�WSX]aVYWS�WRS�TUVWXYZW�ap�WRS�eUXm�a[�[WÛ Ŝh�pUX�Y�̂SXaUh�Up�vw�ZUV[SZgWacS�hY_[�WRXUgdR�VU�YZW�UX�pYg\W�Up�WRS�TUVWXYZWUXi�Y�ngjZUVWXYZWUXi�Y�ngjx[gjZUVWXYZWUXi�WRSaX�YdSVW[�UX�S]̂ \U_SS[i�UX�YV_�UWRSX�̂SX[UV[�UX�SVWaWaS[�̂SXpUX]aVd�̂UXWaUV[�Up�WRS�eUXmi�gVhSX�haXSZW�UX�aVhaXSZW�ZUVWXYZW�̀aWR�WRS�TUVWXYZWUXi�pUX�YV_�Up�WRS�pU\\ÙaVd�XSY[UV[yz{|}�G~E�FuHFH��QRS�TUVWXYZWUX�]Y_�WSX]aVYWS�WRS�TUVWXYZW�api�WRXUgdR�VU�YZW�UX�pYg\W�Up�WRS�TUVWXYZWUXi�Y�ngjZUVWXYZWUXi�Y�ngjx[gjZUVWXYZWUXi�WRSaX�YdSVW[�UX�S]̂ \U_SS[i�UX�YV_�UWRSX�̂SX[UV[�UX�SVWaWaS[�̂SXpUX]aVd�̂UXWaUV[�Up�WRS�eUXmi�gVhSX�haXSZW�UX�aVhaXSZW�ZUVWXYZW�̀aWR�WRS�TUVWXYZWUXi�XŜSYWSh�[g[̂SV[aUV[i�hS\Y_[i�UX�aVWSXXĝWaUV[�Up�WRS�SVWaXS�eUXm�j_�WRS��̀ VSX�Y[�hS[ZXajSh�aV�nSZWaUV���svi�ZUV[WaWgWS�aV�WRS�YddXSdYWS�]UXS�WRYV��ww�̂SXZSVW�Up�WRS�WUWY\�Vg]jSX�Up�hY_[�[ZRShg\Sh�pUX�ZU]̂ \SWaUVi�UX���w�hY_[�aV�YV_�v��xhY_�̂SXaUhi�̀RaZRScSX�a[�\S[[st Hu UWRSX̀a[S�a[�dga\W_�Up�[gj[WYVWaY\�jXSYZR�Up�Y�jXSYZRS[�Y�]YWSXaY\�̂XUca[aUV�Up�WRS�TUVWXYZW�oUZg]SVW[sE�FuH�H��eRSV�YV_�Up�WRS�XSY[UV[�hS[ZXajSh�aV�nSZWaUV���s�s��S�a[Wi�YpWSX�ZUV[g\WYWaUV�̀aWR�WRS�TUV[WXgZWaUV��YVYdSXi�YVh�ĝUV�ZSXWapaZYWaUV�j_�WRS��XZRaWSZW�WRYW�[gppaZaSVW�ZYg[S�S�a[W[�WU�rg[Wap_�[gZR�YZWaUVi�WRS��̀ VSX�]Y_i�̀aWRUgW�X̂SrghaZS�WU�YV_�UWRSX�XadRW[�UX�XS]ShaS[�Up�WRS��̀ VSX�YVh�YpWSX�dacaVd�WRS�TUVWXYZWUX�YVh�WRS�TUVWXYZWUX�[�[gXSW_i�ap�YV_i�[ScSV�hY_[��̀XaWWSV�VUWaZSi�WSX]aVYWS�S]̂ \U_]SVW�Up�WRS�TUVWXYZWUX�YVh�]Y_i�[gjrSZW�WU�YV_�̂XaUX�XadRW[�Up�WRS�[gXSW_yz{|}�G�E�FuHuH���̂UV�XSZSâW�Up�̀XaWWSV�VUWaZS�pXU]�WRS��̀ VSX�Up�[gZR�WSX]aVYWaUV�pUX�WRS��̀ VSX�[�ZUVcSVaSVZSi�WRS�TUVWXYZWUX�[RY\\tE�F~HFHGH��T\Ya][�j_�SaWRSX�WRS��̀ VSX�UX�TUVWXYZWUXi�̀RSXS�WRS�ZUVhaWaUV�dacaVd�Xa[S�WU�WRS�T\Ya]�a[�paX[W�ha[ZUcSXSh�YpWSX�S�̂aXYWaUV�Up�WRS�̂SXaUh�pUX�ZUXXSZWaUV�Up�WRS�eUXm�[SW�pUXWR�aV�nSZWaUV���s�s�i�[RY\\�jS�aVaWaYWSh�j_�VUWaZS�WU�WRS�UWRSX�̂YXW_s��V�[gZR�ScSVWi�VU�hSZa[aUV�j_�WRS��VaWaY\�oSZa[aUV��YmSX�a[�XS�gaXShsE�F~HFHGH��eXaWWSV�VUWaZS�[RY\\�ZUVWYaV�Y�RSYhaVd�[WYWaVd��kUWaZS�Up�T\Ya]��WU�Z\SYX\_�ahSVWap_�aW�Y[�[gZRs�ngZR�VUWaZS�[RY\\�[SW�pUXWR�aV�hSWYa\�WRS�ZaXZg][WYVZS[�WRYW�pUX]�WRS�jY[a[�pUX�WRS�T\Ya]�YVh�[RY\\�aVZ\ghS�WRS�pU\\ÙaVdyHF� T\SYX�[WYWS]SVW�Up�Z\Ya]�]YWWSXi�aVZ\ghaVd�jYZmdXUgVh�YVh�ZRXUVU\Ud_sH�� oUZg]SVWYWaUV�aV�[ĝ ÛXW�Up�Z\Ya]�]YWWSXsHG� oUZg]SVWYWaUV�aV�[ĝ ÛXW�Up�Z\Ya]Sh�hY]YdS[sHu� TSXWapaZYWaUV�j_�XS[̂UV[aj\S�UppaZSX�Up�Z\Ya]YVWsE�F~HFHGHG�T\Ya][�j_�SaWRSX�WRS��̀ VSX�UX�TUVWXYZWUXi�̀RSXS�WRS�ZUVhaWaUV�dacaVd�Xa[S�WU�WRS�T\Ya]�a[�paX[W�ha[ZUcSXSh�YpWSX�S�̂aXYWaUV�Up�WRS�̂SXaUh�pUX�ZUXXSZWaUV�Up�WRS�eUXm�[SW�pUXWR�aV�nSZWaUV���s�s�i�[RY\\�jS�aVaWaYWSh�j_�VUWaZS�WU�WRS�UWRSX�̂YXW_s��V�[gZR�ScSVWi�VU�hSZa[aUV�j_�WRS��VaWaY\�oSZa[aUV��YmSX�a[�XS�gaXShsE�F~HFHuHF�bSVhaVd�paVY\�XS[U\gWaUV�Up�Y�T\Ya]i�S�ZŜW�Y[�UWRSX̀a[S�YdXSSh�aV�̀XaWaVd�UX�Y[�̂XUcahSh�aV�nSZWaUV��s��YVh��XWaZ\S���i�WRS�TUVWXYZWUX�[RY\\�̂XUZSSh�ha\adSVW\_�̀aWR�̂SXpUX]YVZS�Up�WRS�TUVWXYZW�YVh�WRS��̀ VSX�[RY\\�ZUVWaVgS�WU�]YmS�̂Y_]SVW[�aV�YZZUXhYVZS�̀aWR�WRS�TUVWXYZW�oUZg]SVW[s�QRS��XZRaWSZW�̀a\\�̂XŜYXS�TRYVdS��XhSX[�YVh�a[[gS�TSXWapaZYWS[�pUX�bY_]SVW�aV�YZZUXhYVZS�̀aWR�WRS�hSZa[aUV[�Up�WRS��VaWaY\�oSZa[aUV��YmSXsz{|}�G�
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E�FGHFHG�IJKLMN�OPQ�RSSLTLPUKJ�IPNTH�VW�XYZ�[\]X̂_̀X\̂�abcYZc�X\�d_eZ�_�[f_bd�W\̂�_]�b]̀ Ẑ_cZ�b]�XYZ�[\]X̂_̀X�ghdi�âbXXZ]�]\Xb̀Z�_c�ĵ\kblZl�b]�gZ̀Xb\]�mnomop�cY_ff�qZ�rbkZ]�qZW\̂Z�ĵ\̀ZZlb]r�X\�ZsZ̀hXZ�XYZ�j\̂Xb\]�\W�XYZ�t\̂e�XY_X�bc�XYZ�chquZ̀X�\W�XYZ�[f_bdo�v̂b\̂�]\Xb̀Z�bc�]\X�̂Zwhb̂Zl�W\̂�[f_bdc�̂Zf_Xb]r�X\�_]�ZdẐrZ]̀x�Z]l_]rẐb]r�fbWZ�\̂�ĵ\jẐXx�_̂bcb]r�h]lẐ�gZ̀Xb\]�myozo{E�FGHFH|HF�VW�XYZ�[\]X̂_̀X\̂�abcYZc�X\�d_eZ�_�[f_bd�W\̂�_]�b]̀ Ẑ_cZ�b]�XYZ�[\]X̂_̀X�}bdZi�]\Xb̀Z�_c�ĵ\kblZl�b]�gZ̀Xb\]�mnomop�cY_ff�qZ�rbkZ]o�}YZ�[\]X̂_̀X\̂~c�[f_bd�cY_ff�b]̀fhlZ�_]�ZcXbd_XZ�\W�̀\cX�_]l�\W�ĵ\q_qfZ�ZWWZ̀X�\W�lZf_x�\]�ĵ\r̂Zcc�\W�XYZ�t\̂eo�V]�XYZ�̀_cZ�\W�_�̀\]Xb]hb]r�lZf_x�\]fx�\]Z�[f_bd�bc�]Z̀Zcc_̂xo{E�FGHFH|H��[f_bdc�W\̂�b]̀ Ẑ_cZ�b]�XYZ�[\]X̂_̀X�}bdZ�cY_ff�cZX�W\̂XY�b]�lZX_bf�XYZ�̀b̂̀hdcX_]̀Zc�XY_X�W\̂d�XYZ�q_cbc�W\̂�XYZ�[f_bdi�XYZ�l_XZ�hj\]�aYb̀Y�Z_̀Y�̀_hcZ�\W�lZf_x�qZr_]�X\�_WWZ̀X�XYZ�ĵ\r̂Zcc�\W�XYZ�t\̂ei�XYZ�l_XZ�hj\]�aYb̀Y�Z_̀Y�_̀hcZ�\W�lZf_x�̀Z_cZl�X\�_WWZ̀X�XYZ�ĵ\r̂Zcc�\W�XYZ�t\̂e�_]l�XYZ�]hdqẐ�\W�l_xc~�b]̀ Ẑ_cZ�b]�XYZ�[\]X̂_̀X�}bdZ�f̀_bdZl�_c�_�̀\]cZwhZ]̀Z�\W�Z_̀Y�ch̀Y�̀_hcZ�\W�lZf_xo�}YZ�[\]X̂_̀X\̂�cY_ff�ĵ\kblZ�ch̀Y�chjj\̂Xb]r�l\̀hdZ]X_Xb\]�_c�XYZ��a]Ẑ�d_x�̂Zwhb̂Z�b]̀fhlb]ri�aYẐZ�_jĵ\ĵb_XZi�_�̂ZkbcZl�̀\]cX̂h̀Xb\]�c̀YZlhfZ�b]lb̀_Xb]r�_ff�XYZ�_̀XbkbXbZc�_WWZ̀XZl�qx�XYZ�̀b̂̀hdcX_]̀Zc�W\̂db]r�XYZ�q_cbc�\W�XYZ�[f_bdoE�FGHFH|H��}YZ�[\]X̂_̀X\̂�cY_ff�]\X�qZ�Z]XbXfZl�X\�_�cZj_̂_XZ�b]̀ Ẑ_cZ�b]�XYZ�[\]X̂_̀X�}bdZ�W\̂�Z_̀Y�\]Z�\W�XYZ�]hdqẐ�\W�_̀hcZc�\W�lZf_x�aYb̀Y�d_x�Y_kZ�̀\]̀ĥ̂Z]X�\̂�b]XẐ̂Zf_XZl�ZWWZ̀Xc�\]�XYZ�ĵ\r̂Zcc�\W�XYZ�t\̂ei�\̂�W\̂�̀\]̀ĥ̂Z]X�lZf_xc�lhZ�X\�XYZ�W_hfX�\W�XYZ�[\]X̂_̀X\̂o{}Ybc�dhXh_f�a_bkẐ�bc�_jjfb̀_qfZi�abXY\hX�fbdbX_Xb\]i�X\�_ff�̀\]cZwhZ]Xb_f�l_d_rZc�lhZ�X\�ZbXYẐ�j_̂Xx~c�XẐdb]_Xb\]�b]�_̀ \̀̂l_]̀Z�abXY��̂Xb̀fZ�mzo��\XYb]r�̀\]X_b]Zl�b]�XYbc�gZ̀Xb\]�mnomo��cY_ff�qZ�lZZdZl�X\�ĵZ̀fhlZ�_ccZccdZ]X�\W�fbwhbl_XZl�l_d_rZci�aYZ]�_jjfb̀_qfZi�b]�_̀ \̀̂l_]̀Z�abXY�XYZ�̂Zwhb̂ZdZ]Xc�\W�XYZ�[\]X̂_̀X��\̀hdZ]Xco�R�����E�FGH�HF�[f_bdci�Zs̀fhlb]r�XY\cZ�aYẐZ�XYZ�̀\]lbXb\]�rbkb]r�̂bcZ�X\�XYZ�[f_bd�bc�Wb̂cX�lbc̀\kẐZl�_WXẐ�Zsjb̂_Xb\]�\W�XYZ�jẐb\l�W\̂�̀\̂̂ Z̀Xb\]�\W�XYZ�t\̂e�cZX�W\̂XY�b]�gZ̀Xb\]�m�o�o��\̂�_̂bcb]r�h]lẐ�gZ̀Xb\]c�myopi�myozi�_]l�mmoni�cY_ff�qZ�ẐWẐ̂Zl�X\�XYZ�V]bXb_f��Z̀bcb\]��_eẐ�W\̂�b]bXb_f�lZ̀bcb\]o�}YZ��̂ ỲbXZ̀X�abff�cẐkZ�_c�XYZ�V]bXb_f��Z̀bcb\]��_eẐi�h]fZcc�\XYẐabcZ�b]lb̀_XZl�b]�XYZ��r̂ZZdZ]Xo��s̀ZjX�W\̂�XY\cZ�[f_bdc�Zs̀fhlZl�qx�XYbc�gZ̀Xb\]�mno�omi�_]�b]bXb_f�lZ̀bcb\]�cY_ff�qZ�̂Zwhb̂Zl�_c�_�̀\]lbXb\]�ĵZ̀ZlZ]X�X\�dZlb_Xb\]�\W�_]x�[f_bdo�[f_bd�_̂bcb]r�ĵb\̂�X\�XYZ�l_XZ�\W�Wb]_f�j_xdZ]X�bc�lhZo�VW�_]�b]bXb_f�lZ̀bcb\]�Y_c�]\X�qZZ]�̂Z]lẐZl�abXYb]�py�l_xc�_WXẐ�XYZ�[f_bd�Y_c�qZZ]�̂ZWẐ̂Zl�X\�XYZ�V]bXb_f��Z̀bcb\]��_eẐi�XYZ�j_̂Xx�_ccẐXb]r�XYZ�[f_bd�d_x�lZd_]l�dZlb_Xb\]�_]l�qb]lb]r�lbcjhXZ�̂Zc\fhXb\]�abXY\hX�_�lZ̀bcb\]�Y_kb]r�qZZ]�̂Z]lẐZlo��]fZcc�XYZ�V]bXb_f��Z̀bcb\]��_eẐ�_]l�_ff�_WWZ̀XZl�j_̂XbZc�_r̂ZZi�XYZ�V]bXb_f��Z̀bcb\]��_eẐ�abff�]\X�lZ̀blZ�lbcjhXZc�qZXaZZ]�XYZ�[\]X̂_̀X\̂�_]l�jẐc\]c�\̂�Z]XbXbZc�\XYẐ�XY_]�XYZ��a]Ẑo{E�FGH�HG�}YZ�V]bXb_f��Z̀bcb\]��_eẐ�abff�̂Z]lẐ�_]�b]bXb_f�lZ̀bcb\]�_jĵ\kb]r�\̂�̂ZuZ̀Xb]r�XYZ�[f_bdi�[f_bd�\̂�b]lb̀_Xb]r�XY_X�XYZ�V]bXb_f��Z̀bcb\]��_eẐ�bc�h]_qfZ�X\�̂Zc\fkZ�XYZ�[f_bdo�}Ybc�b]bXb_f�lZ̀bcb\]�cY_ff��m��qZ�b]�âbXb]r������cX_XZ�XYZ�̂Z_c\]c�XYẐZW\̂��_]l��p��]\XbWx�XYZ�j_̂XbZci�XYZ�[\]cX̂h̀Xb\]��_]_rẐi�_]l�XYZ��̂ ỲbXZ̀Xi�bW�XYZ��̂ ỲbXZ̀X�bc�]\X�cẐkb]r�_c�XYZ�V]bXb_f��Z̀bcb\]��_eẐi�\W�_]x�̀Y_]rZ�b]�XYZ�[\]X̂_̀X�ghd�\̂�[\]X̂_̀X�}bdZ�\̂�q\XYo�}YZ�b]bXb_f�lZ̀bcb\]�cY_ff�qZ�Wb]_f�_]l�qb]lb]r�\]�XYZ�j_̂XbZc�qhX�chquZ̀X�X\�dZlb_Xb\]�_]li�bW�XYZ�j_̂XbZc�W_bf�X\�̂Zc\fkZ�XYZb̂�lbcjhXZ�XŶ\hrY�dZlb_Xb\]i�X\�qb]lb]r�lbcjhXZ�̂Zc\fhXb\]o{E�FGH�HF�[f_bdci�lbcjhXZci�\̂�\XYẐ�d_XXẐc�b]�̀\]X̂\kẐcx�_̂bcb]r�\hX�\W�\̂�̂Zf_XZl�X\�XYZ�[\]X̂_̀Xi�Zs̀ZjX�XY\cZ�a_bkZl�_c�ĵ\kblZl�W\̂�b]�gZ̀Xb\]c��omyozi��omyoni�_]l�mnomo�i�cY_ff�qZ�chquZ̀X�X\�dZlb_Xb\]�_c�_�̀\]lbXb\]�ĵZ̀ZlZ]X�X\�qb]lb]r�lbcjhXZ�̂Zc\fhXb\]o
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E�FGHIHJ�KLM�NOPQRMS�SLOTT�UOV�MWXMOYZP�QZ�PMSZTYM�QLMRP�[TORUS�\V�UMXROQRZW�]LR̂L_�̀WTMSS�QLM�NOPQRMS�Ù Q̀OTTV�OaPMM�ZQLMP]RSM_�SLOTT�\M�OXURWRSQMPMX�\V�QLM�bUMPR̂OW�bP\RQPOQRZW�bSSẐROQRZW�RW�Ô ẐPXOŴM�]RQL�RQS�[ZWSQP̀̂ QRZW�cWX̀SQPV�dMXROQRZW�ePẐMX̀PMS�RW�MffM̂Q�ZW�QLM�XOQM�Zf�QLM�baPMMUMWQg�b�PMh̀MSQ�fZP�UMXROQRZW�SLOTT�\M�UOXM�RW�]PRQRWa_�XMTRYMPMX�QZ�QLM�ZQLMP�NOPQV�QZ�QLM�[ZWQPÔQ_�OWX�fRTMX�]RQL�QLM�NMPSZW�ZP�MWQRQV�OXURWRSQMPRWa�QLM�UMXROQRZWg�KLM�PMh̀MSQ�UOV�\M�UOXM�̂ZŴ P̀PMWQTV�]RQL�QLM�fRTRWa�Zf�\RWXRWa�XRSǸQM�PMSZT̀QRZW�NPẐMMXRWaS�\̀Q_�RW�S̀ L̂�MYMWQ_�UMXROQRZW�SLOTT�NPẐMMX�RW�OXYOŴM�Zf�\RWXRWa�XRSǸQM�PMSZT̀QRZW�NPẐMMXRWaS_�]LR̂L�SLOTT�\M�SQOVMX�NMWXRWa�UMXROQRZW�fZP�O�NMPRZX�Zf�ij�XOVS�fPZU�QLM�XOQM�Zf�fRTRWa_�̀WTMSS�SQOVMX�fZP�O�TZWaMP�NMPRZX�\V�OaPMMUMWQ�Zf�QLM�NOPQRMS�ZP�̂Z̀PQ�ZPXMPg�cf�OW�OP\RQPOQRZW�RS�SQOVMX�ǸPS̀OWQ�QZ�QLRS�kM̂QRZW�lmgngo_�QLM�NOPQRMS�UOV�WZWMQLMTMSS�NPẐMMX�QZ�QLM�SMTM̂QRZW�Zf�QLM�OP\RQPOQZPpSq�OWX�OaPMM�̀NZW�O�ŜLMX̀TM�fZP�TOQMP�NPẐMMXRWaSgrstu�IvE�FGHw�sxyz{x|{z}~E�FGHwHF�cf�QLM�NOPQRMS�LOYM�SMTM̂QMX�OP\RQPOQRZW�OS�QLM�UMQLZX�fZP�\RWXRWa�XRSǸQM�PMSZT̀QRZW�RW�QLM�baPMMUMWQ_�OWV�[TORU�S̀\�M̂Q�QZ_�\̀Q�WZQ�PMSZTYMX�\V_�UMXROQRZW�SLOTT�\M�S̀\�M̂Q�QZ�OP\RQPOQRZW�]LR̂L_�̀WTMSS�QLM�NOPQRMS�Ù Q̀OTTV�OaPMM�ZQLMP]RSM_�SLOTT�\M�OXURWRSQMPMX�\V�QLM�bUMPR̂OW�bP\RQPOQRZW�bSSẐROQRZW�RW�Ô ẐPXOŴM�]RQL�RQS�[ZWSQP̀̂ QRZW�cWX̀SQPV�bP\RQPOQRZW��̀TMS�RW�MffM̂Q�ZW�QLM�XOQM�Zf�QLM�baPMMUMWQg�KLM�bP\RQPOQRZW�SLOTT�\M�̂ZWX̀ Q̂MX�RW�QLM�NTÔM�]LMPM�QLM�ePZ�M̂Q�RS�TẐOQMX_�̀WTMSS�OWZQLMP�TẐOQRZW�RS�Ù Q̀OTTV�OaPMMX�̀NZWg�b�XMUOWX�fZP�OP\RQPOQRZW�SLOTT�\M�UOXM�RW�]PRQRWa_�XMTRYMPMX�QZ�QLM�ZQLMP�NOPQV�QZ�QLM�[ZWQPÔQ_�OWX�fRTMX�]RQL�QLM�NMPSZW�ZP�MWQRQV�OXURWRSQMPRWa�QLM�OP\RQPOQRZWg�KLM�NOPQV�fRTRWa�O�WZQR̂M�Zf�XMUOWX�fZP�OP\RQPOQRZW�Ù SQ�OSSMPQ�RW�QLM�XMUOWX�OTT�[TORUS�QLMW��WZ]W�QZ�QLOQ�NOPQV�ZW�]LR̂L�OP\RQPOQRZW�RS�NMPURQQMX�QZ�\M�XMUOWXMXgE�FGHwHFHF�b�XMUOWX�fZP�OP\RQPOQRZW�SLOTT�\M�UOXM�WZ�MOPTRMP�QLOW�̂ZŴ P̀PMWQTV�]RQL�QLM�fRTRWa�Zf�O�PMh̀MSQ�fZP�UMXROQRZW_�\̀Q�RW�WZ�MYMWQ�SLOTT�RQ�\M�UOXM�OfQMP�QLM�XOQM�]LMW�QLM�RWSQRQ̀QRZW�Zf�TMaOT�ZP�Mh̀RQO\TM�NPẐMMXRWaS�\OSMX�ZW�QLM�[TORU�]Z̀TX�\M�\OPPMX�\V�QLM�ONNTR̂O\TM�SQOQ̀QM�Zf�TRURQOQRZWSg��ZP�SQOQ̀QM�Zf�TRURQOQRZWS�ǸPNZSMS_�PM̂MRNQ�Zf�O�]PRQQMW�XMUOWX�fZP�OP\RQPOQRZW�\V�QLM�NMPSZW�ZP�MWQRQV�OXURWRSQMPRWa�QLM�OP\RQPOQRZW�SLOTT�̂ZWSQRQ̀QM�QLM�RWSQRQ̀QRZW�Zf�TMaOT�ZP�Mh̀RQO\TM�NPẐMMXRWaS�\OSMX�ZW�QLM�[TORUgE�FGHwHJ�KLM�O]OPX�PMWXMPMX�\V�QLM�OP\RQPOQZP�ZP�OP\RQPOQZPS�SLOTT�\M�fRWOT_�OWX��̀XaUMWQ�UOV�\M�MWQMPMX�̀NZW�RQ�RW�Ô ẐPXOŴM�]RQL�ONNTR̂O\TM�TO]�RW�OWV�̂Z̀PQ�LOYRWa��̀PRSXR̂QRZW�QLMPMZfgE�FGHwHI�KLM�fZPMaZRWa�OaPMMUMWQ�QZ�OP\RQPOQM�OWX�ZQLMP�OaPMMUMWQS�QZ�OP\RQPOQM�]RQL�OW�OXXRQRZWOT�NMPSZW�ZP�MWQRQV�X̀TV�ẐWSMWQMX�QZ�\V�NOPQRMS�QZ�QLM�baPMMUMWQ_�SLOTT�\M�SNM̂RfR̂OTTV�MWfZP̂MO\TM�̀WXMP�ONNTR̂O\TM�TO]�RW�OWV�̂Z̀PQ�LOYRWa��̀PRSXR̂QRZW�QLMPMZfgE�FGHwHw��}~�}�z�|{z}~�}x��}z~��xE�FGHwHwHF�k̀\�M̂Q�QZ�QLM�P̀TMS�Zf�QLM�bUMPR̂OW�bP\RQPOQRZW�bSSẐROQRZW�ZP�ZQLMP�ONNTR̂O\TM�OP\RQPOQRZW�P̀TMS_�MRQLMP�NOPQV�UOV�̂ZWSZTRXOQM�OW�OP\RQPOQRZW�̂ZWX̀ Q̂MX�̀WXMP�QLRS�baPMMUMWQ�]RQL�OWV�ZQLMP�OP\RQPOQRZW�QZ�]LR̂L�RQ�RS�O�NOPQV�NPZYRXMX�QLOQ�plq�QLM�OP\RQPOQRZW�OaPMMUMWQ�aZYMPWRWa�QLM�ZQLMP�OP\RQPOQRZW�NMPURQS�̂ZWSZTRXOQRZW_�poq�QLM�OP\RQPOQRZWS�QZ�\M�̂ZWSZTRXOQMX�S̀\SQOWQROTTV�RWYZTYM�̂ZUUZW�h̀MSQRZWS�Zf�TO]�ZP�fÔQ_�OWX�pnq�QLM�OP\RQPOQRZWS�MUNTZV�UOQMPROTTV�SRURTOP�NPẐMX̀POT�P̀TMS�OWX�UMQLZXS�fZP�SMTM̂QRWa�OP\RQPOQZPpSqgE�FGHwHwHJ�k̀\�M̂Q�QZ�QLM�P̀TMS�Zf�QLM�bUMPR̂OW�bP\RQPOQRZW�bSSẐROQRZW�ZP�ZQLMP�ONNTR̂O\TM�OP\RQPOQRZW�P̀TMS_�MRQLMP�NOPQV�UOV�RŴT̀XM�\V��ZRWXMP�NMPSZWS�ZP�MWQRQRMS�S̀\SQOWQROTTV�RWYZTYMX�RW�O�̂ZUUZW�h̀MSQRZW�Zf�TO]�ZP�fÔQ�]LZSM�NPMSMŴM�RS�PMh̀RPMX�Rf�̂ZUNTMQM�PMTRMf�RS�QZ�\M�Ô ẐPXMX�RW�OP\RQPOQRZW_�NPZYRXMX�QLOQ�QLM�NOPQV�SZ̀aLQ�QZ�\M��ZRWMX�ẐWSMWQS�RW�]PRQRWa�QZ�S̀ L̂��ZRWXMPg�[ZWSMWQ�QZ�OP\RQPOQRZW�RWYZTYRWa�OW�OXXRQRZWOT�NMPSZW�ZP�MWQRQV�SLOTT�WZQ�̂ZWSQRQ̀QM�ẐWSMWQ�QZ�OP\RQPOQRZW�Zf�OWV�̂TORU_�XRSǸQM�ZP�ZQLMP�UOQQMP�RW�h̀MSQRZW�WZQ�XMŜPR\MX�RW�QLM�]PRQQMW�̂ZWSMWQgE�FGHwHwHI�KLM��]WMP�OWX�[ZWQPÔQZP�aPOWQ�QZ�OWV�NMPSZW�ZP�MWQRQV�UOXM�O�NOPQV�QZ�OW�OP\RQPOQRZW�̂ZWX̀ Q̂MX�̀WXMP�QLRS�kM̂QRZW�lmg�_�]LMQLMP�\V��ZRWXMP�ZP�̂ZWSZTRXOQRZW_�QLM�SOUM�PRaLQS�Zf��ZRWXMP�OWX�̂ZWSZTRXOQRZW�OS�QLZSM�Zf�QLM��]WMP�OWX�[ZWQPÔQZP�̀WXMP�QLRS�baPMMUMWQg
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INSURANCE REQUIREMENTS – CAPITAL CONSTRUCTION – Beacon City SD 
 
1. Notwithstanding any terms, conditions or provisions, in any other writing between the parties, the 

contractor hereby agrees to effectuate the naming of the District as an Additional Insured on the 
contractor's insurance policies, except for workers' compensation and N.Y. State Disability 
insurance. 

 
2. The policy naming the District as an Additional Insured shall:  
 

a.  Be an insurance policy from an A.M. Best A- rated or better insurer, licensed to conduct    
 business in New York State. A New York licensed and admitted insurer is strongly 
 preferred. The decision to accept non-licensed and non-admitted carriers lies  
 exclusively with the District and may create significant vulnerability and costs for  the 

District.  
 
b. State that the organization's coverage shall be primary and non-contributory coverage for 

the District, its Board, employees and volunteers with a waiver of subrogation in favor of 
the District. 

 
c. Additional insured status shall be provided by standard or other endorsements that extend 

coverage to the District for on-going operations (CG 20 38) and products and completed 
operations (CG 20 37). The decision to accept an endorsement rests solely with the District. 
A completed copy of the endorsements must be attached to the Certificate of Insurance. 

 
3. a. The certificate of insurance must describe the services provided by the contractor (e.g., 

roofing, carpentry or plumbing) that are covered by the liability policies.    
 
b.  At the District's request, the contractor shall provide a copy of the declaration  

page of the liability and umbrella/excess policies with a list of endorsements and forms.   
If requested, the contractor will provide a copy of the policy endorsements and forms. 

  
c. There will be no coverage restrictions and/or exclusions involving New York State Labor 

Law statutes or gravity related injuries. 

d. A fully completed New York Construction Certificate of Liability Insurance Addendum 
(ACORD 855 2014/15) must be included with the certificates of insurance.  Policy 
exclusions may not be accepted. 

4. The contractor agrees to indemnify the District for applicable deductibles and self-insured 
retentions. 

 
 
5. Minimum Required Insurance: 
 
 a. Commercial General Liability Insurance 

$1,000,000 per Occurrence/$2,000,000 Aggregate 
$2,000,000 Products and Completed Operations 
$1,000,000 Personal and Advertising Injury 
$100,000 Fire Damage 
$10,000 Medical Expense 



 
 

2 | P a g e   1 0 / 2 0 2 1  
 

The general aggregate shall apply on a per-project basis. 
  
 b. Owners Contractors Protective (OCP) Insurance 

 For projects less than or equal to $1,000,000 and work on 1 story (10 feet) only; 
 $1 million per occurrence, $2 million aggregate with the District as the Named 

Insured.  
 

 For projects greater than $1,000,000 and/or work over 1 story (10 feet); $2 million 
per occurrence, $4 million aggregate with the District as the Named Insured.  

 
 For all projects where General Liability, Auto and Umbrella/Excess Coverage is 

with non-licensed and non-admitted carriers in New York State; $2 million per 
occurrence, $4 million aggregate with the District as the named Insured. 

  
 The District will be the Named Insured on OCP Policies.  There will be no 

Additional Insureds on any OCP Policies. 
 

c.       Automobile Liability 
$1,000,000 combined single limit for owned, hired, borrowed and non-owned 
motor vehicles.  

  
 d. Workers' Compensation and NYS Disability Insurance 

Statutory Workers' Compensation (C-105.2 or U-26.3); and NYS Disability 
Insurance (DB-120.1) for all employees.   Proof of coverage must be on the 
approved specific form, as required by the New York State Workers’ Compensation 
Board.  ACORD certificates are not acceptable.  A person seeking an exemption 
must file a CE-200 Form with the state.  The form can be completed and submitted 
directly to the WC Board online. 
 

 e. Builder’s Risk 
Must be purchased by the contractor to include interest of the Owner and   
Contractor jointly in a form satisfactory to the owner. The limit must reflect the 
total completed value – all material and labor costs and provide coverage for fire, 
lightning, explosion, extended coverage, vandalism, malicious mischief, 
windstorm, hail and/or flood. 
  

 f. Umbrella/Excess Insurance 
$5 million each Occurrence and Aggregate for general construction and no work 
at elevation (1 story – 10 feet) or project values less than or equal to $1,000,000. 

 
$10 million each Occurrence and Aggregate for high-risk construction, work at 
elevation (>1 story or 10 feet) or project values greater than $1,000,000. 
 
Umbrella/Excess coverage shall be on a follow-form basis over the Auto Liability 
and General Liability coverages.  
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6. Contractor acknowledges that failure to obtain such insurance on behalf of the District 
constitutes a material breach of contract and subjects it to liability for damages, 
indemnification and all other legal remedies available to the District/BOCES.  The 
contractor is to provide the District/BOCES with a certificate of insurance, evidencing the 
above requirements have been met, prior to the commencement of work. 

 
7. Subcontractors are subject to the same terms and conditions as stated above and must 

submit same to the District for approval prior to the start of any work. 
 
8. In the event the General Contractor fails to obtain the required certificates of insurance 

from the Subcontractor and a claim is made or suffered, the Contractor shall indemnify, 
defend, and hold harmless the District, its Board, employees and volunteers from any and 
all claims for which the required insurance would have provided coverage.  This 
indemnity obligation is in addition to any other indemnity obligation provided in the 
Contract. 

 
 

ADDITIONAL REQUIREMENTS ASBESTOS, LEAD ABATEMENT 
AND/OR HAZARDOUS MATERIALS 

 
Asbestos/Lead Abatement/Pollution Liability Insurance 
$2,000,000 per occurrence/$2,000,000 aggregate, including products and completed operations. 
Such insurance shall include coverage for the Contractor’s operations including, but not limited 
to, removal, replacement, enclosure, encapsulation and/or disposal of asbestos, or any other 
hazardous material, along with any related pollution events, including coverage for third-party 
liability claims for bodily injury, property damage and clean-up costs. If a retroactive date is 
used, it shall pre-date the inception of the Contract.   
 
If the Contractor is using motor vehicles for transporting hazardous materials, the Contractor 
shall maintain pollution liability broadened coverage (ISO Endorsement CA 9948), as well as 
proof of MCS 90. Coverage shall fulfill all requirements of these specifications and shall extend 
for a period of three (3) years following acceptance by the District of the Certificate of 
Completion. 
 
Testing Company Errors and Omission Insurance 
$1,000,000 per occurrence/$2,000,000 aggregate for the testing and other professional acts of the 
Contractor performed under the Contract with the District.   



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PREVAILING WAGE SCHEDULE FOR ARTICLE 8 PUBLIC WORK PROJECT
 
Attached is the current schedule(s) of the prevailing wage rates and prevailing hourly
supplements for the project referenced above.  A unique Prevailing Wage Case Number
(PRC#) has been assigned to the schedule(s) for your project.
 
The schedule is effective from July 2023 through June 2024. All updates, corrections, posted
on the 1st business day of each month, and future copies of the annual determination are
available on the Department's website   www.labor.ny.gov.     Updated PDF copies of your
schedule can be accessed by entering your assigned PRC# at the proper location on the
website.
 
It is the responsibility of the contracting agency or its agent to annex and make part, the
attached schedule, to the specifications for this project, when it is advertised for bids and /or
to forward said schedules to the successful bidder(s), immediately upon receipt, in order to
insure the proper payment of wages.
 
Please refer to the "General Provisions of Laws Covering Workers on Public Work
Contracts" provided with this schedule, for the specific details relating to other
responsibilities of the Department of Jurisdiction.
 
Upon completion or cancellation of this project, enter the required information and mail  OR
fax this form to the office shown at the bottom of this notice,  OR  fill out the electronic
version via the NYSDOL website.
 

NOTICE OF COMPLETION / CANCELLATION OF PROJECT
 

Date Completed: Date Cancelled:
 

Name & Title of Representative:
 
 
 

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

 
 

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

Kathy Hochul, Governor Roberta Reardon, Commissioner

Beacon City School District
 
Lynn Hackett, PM
500 Bi-County Blvd
Suite 104
Farmingdale    NY 11735

Schedule Year 2023 through 2024
Date Requested 08/03/2022
PRC# 2022009106

Location various
Project ID# 279180-22004
Project Type interior and exterior alterations, addition

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


 



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

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


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

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


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

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

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

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

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

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

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



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



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

Contractor Information
All information must be supplied

 
Federal Employer Identification Number:

 
Name:

 
Address:

 
aaa

 
City: State: Zip:

 
Contract Type:

[  ]    (01) General Construction
[  ]    (02) Heating/Ventilation
[  ]    (03) Electrical
[  ]    (04) Plumbing
[  ]    (05) Other  :                                 

Amount of Contract: $
 
Approximate Starting Date: - - - - /- - - - /
 
Approximate Completion Date: - - - - /- - - - /

 
 
 

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

 
 

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

Kathy Hochul, Governor Roberta Reardon, Commissioner

Beacon City School District
 
Lynn Hackett, PM
500 Bi-County Blvd
Suite 104
Farmingdale    NY 11735

Schedule Year 2023 through 2024
Date Requested 08/03/2022
PRC# 2022009106

Location various
Project ID# 279180-22004
Project Type interior and exterior alterations, addition

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

Chapter 629 of 
the Labor Laws  
of 2007:

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.

These wages are set by law and must be posted at 
the work site.  They can also be found at: 

https://dol.ny.gov/public-work-and-prevailing-wage
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) 568-5156

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  (4.15) 



 



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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Dutchess County General Construction

Boilermaker 08/01/2023

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: 07/01/2023 01/01/2024

Boilermaker $ 65.88 $ 67.38
Repairs & Renovations 65.88 67.38

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

+ $ 26.49 + $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:

Apprentice(s)   33.5% of Hourly                  33.5% of Hourly
Wage Paid Plus Wage Paid Plus
  Amount Below Amount Below

1st Term $ 20.12 $ 20.36
2nd Term 21.03 21.28
3rd Term 21.95 22.22
4th Term 22.83 23.12
5th Term 23.76 24.07
6th Term 24.67 25.00
7th Term 25.58 25.93

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

Carpenter 08/01/2023

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Dutchess, Orange

WAGES
Per hour: 07/01/2023
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Building:
Millwright $ 46.00

+ 8.17*

*This portion is not subject to overtime premiums

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 34.31

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

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

REGISTERED APPRENTICES
Wages per hour:

One (1) year terms:

1st 2nd 3rd 4th
$28.01 $30.34 $34.67 $43.33
+ 4.27* + 5.06* + 5.81* + 7.31*

*This portion is not subject to overtime premiums

Supplemental benefits per hour:
1st 2nd 3rd 4th

$22.55 $24.34 $26.45 $29.18
8-740.2

Carpenter 08/01/2023

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Dutchess

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

WAGES
Per hour: 07/01/2023

Carpet/Resilient
  Floor Coverer $ 34.45

+ 3.25*

*This portion is not subject to overtime premiums

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

SUPPLEMENTAL BENEFITS
Per hour:

$ 28.33

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)
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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
$15.75 $18.87 $23.55 $28.23
+ 2.48* + 2.48* + 2.48* + 2.48*

*This portion is not subject to overtime premiums

Supplemental Benefits per hour - All apprentice terms:

$ 20.87
8-2287D&O

Carpenter 08/01/2023

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

WAGES
Per Hour: 07/01/2023

Marine Construction:

Marine Diver $ 74.03
+ 9.79*

Marine Tender $ 53.57
+ 9.79*

*This portion is not subject to overtime premiums

SUPPLEMENTAL BENEFITS
Per Hour:

Journeyworker $ 45.34

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

HOLIDAY
Paid: See (18, 19) on HOLIDAY PAGE
Overtime: See (5, 6, 10, 11, 13, 16, 18, 19) on HOLIDAY PAGE

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

1st year $ 25.60
+ 5.30*

2nd year 31.20
+ 5.30*

3rd year 39.58
+ 5.30*

4th year 47.97
+ 5.05*

*This portion is not subject to overtime premiums

Supplemental Benefits
Per Hour:

All terms $ 31.83
8-1456MC

Carpenter - Building / Heavy&Highway 08/01/2023

JOB DESCRIPTION  Carpenter - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
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Columbia, Dutchess, Orange, Sullivan, Ulster

WAGES
WAGES (per hour)

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

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

Base Wage $ 35.81 $ 2.16** $ 2.23** $ 2.30**
+ 4.88*

Applies to Diver (Wet):
Base Wage $ 50.00

+ 4.88*

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

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 31.30

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 5th
$ 17.91 $ 21.49 $ 23.28 $ 25.07 $ 28.65
+2.58* +2.58* +2.58* +2.58* +2.58*

*For all hours paid straight or premium

SUPPLEMENTAL BENEFITS per hour:

All Terms $ 16.32
11-279.2B/H&H

Electrician 08/01/2023

JOB DESCRIPTION  Electrician DISTRICT  11

ENTIRE COUNTIES
Orange, Putnam, Rockland

PARTIAL COUNTIES
Dutchess:  Towns of Fishkill, East Fishkill, and Beacon.

WAGES
Per hour:

07/01/2023 04/01/2024
Electrician Wireman/Technician $ 49.50 $ 50.50

+9.00* + 9.50*
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SHIFT DIFFERENTIAL: On Public Work in New York State when shift work is mandated either in the job specifications or by the contracting
agency, the following rates apply when shift is worked:
Between 4:30pm & 12:30am $ 58.08 $ 59.30

+ 9.00* + 9.50*
Between 12:30am & 8:30am $ 65.06 $66.35

+ 9.00* + 9.50*

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

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

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2023 04/01/2024
Journeyman $ 28.68 plus $ 29.68 plus

3% of straight 3% of straight
or premium wage or premium wage

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

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

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

07/01/2023 1st 2nd 3rd 4th 5th 6th
1st Shift $ 14.25 $ 19.00 $ 23.75 $ 28.50 $ 33.25 $ 35.63

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
2nd Shift 16.72 22.29 27.86 33.43 39.00 41.79

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
3rd Shift 18.72 24.97 31.21 37.45 43.69 46.82

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

09/01/2023 1st 2nd 3rd 4th 5th 6th
1st Shift $ 15.68 $ 19.00 $ 23.75 $ 28.50 $ 33.25 $ 35.63

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
2nd Shift 18.39 22.29 27.86 33.43 39.00 41.79

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
3rd Shift 20.60 24.97 31.21 47.45 43.69 46.82

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

04/01/2024 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.01 $ 19.40 $ 24.25 $ 29.10 $ 33.95 $ 36.38

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

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

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

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

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

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

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
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04/01/2025 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.34 $ 19.80 $ 24.75 $ 29.70 $ 34.65 $ 37.13

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

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

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

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

SUPPLEMENTAL BENEFITS per hour:

07/01/2023
1st term $ 16.28 plus 3% of straight or premium wage
2nd term $ 16.28 plus 3% of straight or premium wage
3rd term $ 18.28 plus 3% of straight or premium wage
4th term $ 18.78 plus 3% of straight or premium wage
5th term $ 20.28 plus 3% of straight or premium wage
6th term $ 20.28 plus 3% of straight or premium wage

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

11-363/1

Electrician 08/01/2023

JOB DESCRIPTION  Electrician DISTRICT  11

ENTIRE COUNTIES
Sullivan, Ulster

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

WAGES
---IMPORTANT NOTE:  Applies to all electrical wiring of single or multiple family dwellings and apartments up to and including two (2) stories
that do not exceed four (4) unit apartments.

Per hour:

Electrician Wireman/ Technician 07/01/2023 04/01/2024
Electrical/Technician Projects
under $ 250,000.00 $ 45.50 $ 46.50

+ 9.00* + 9.50*
over $ 250,000.00 $ 49.50 $ 50.50

+ 9.00* + 9.50*

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

Shift worked between 4:30pm & 12:30am
Electrical/Technician Projects
under $ 250,000.00 $ 53.39 $ 54.56

+ 9.00* + 9.50*
over $ 250,000.00 $ 58.08 $ 59.30

+ 9.00* + 9.50*

Shift worked between 12:30am & 8:30am
Electrical/Technician Projects
under $ 250,000.00 $ 59.81 $ 61.12

+ 9.00* + 9.50*
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over $ 250,000.00 $ 65.06 $ 66.35
+ 9.00* + 9.50*

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

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

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2023 04/01/2024
Journeyman $ 28.68 plus $ 29.68 plus

3% of straight 3% of straight
or premium wage or premium wage

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

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

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

07/01/2023 1st 2nd 3rd 4th 5th 6th
1st Shift $ 14.25 $ 19.00 $ 23.75 $ 28.50 $ 33.25 $ 35.63

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
2nd Shift 16.72 22.29 27.86 33.43 39.00 41.79

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
3rd Shift 18.72 24.97 31.21 37.45 43.69 46.82

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

09/01/2023 1st 2nd 3rd 4th 5th 6th
1st Shift $ 15.68 $ 19.00 $ 23.75 $ 28.50 $ 33.25 $ 35.63

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
2nd Shift 18.39 22.29 27.86 33.43 39.00 41.79

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
3rd Shift 20.60 24.97 31.21 47.45 43.69 46.82

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

04/01/2024 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.01 $ 19.40 $ 24.25 $ 29.10 $ 33.95 $ 36.38

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

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

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

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

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

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

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

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

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

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

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

SUPPLEMENTAL BENEFITS per hour:

07/01/2023
1st term $ 16.28 plus 3% of straight or premium wage
2nd term $ 16.28 plus 3% of straight or premium wage
3rd term $ 18.28 plus 3% of straight or premium wage
4th term $ 18.78 plus 3% of straight or premium wage
5th term $ 20.28 plus 3% of straight or premium wage
6th term $ 20.28 plus 3% of straight or premium wage

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

11-363/2

Elevator Constructor 08/01/2023

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 07/01/2023 01/01/2024

Mechanic $ 67.35 $ 70.15

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

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

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

SUPPLEMENTAL BENEFITS
Per hour

07/01/2023 01/01/2024
Journeyperson/Helper

$ 37.335* $ 37.885*

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

Supplemental Benefits per hour worked:

Same as Journeyperson/Helper
1-138

Glazier 08/01/2023

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: 7/01/2023

Glazier & Glass Tinting $ 61.64
*Scaffolding 65.64
Window Film
**Repair & Maintenance 30.76

*Scaffolding includes swing scaffold, 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 $184,000.

SUPPLEMENTAL BENEFITS
Per hour: 7/01/2023

Glazier & Glass Tinting $ 40.20

Window Film
Repair & Maintenance 23.19

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

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

7/01/2023

1st term $ 21.93
2nd term 30.05
3rd term 39.95
4th term 48.97

Supplemental Benefits:
(Per hour)
1st term $ 18.25
2nd term 25.97
3rd term 31.27
4th term 34.32

8-1087 (DC9 NYC)

Insulator - Heat & Frost 08/01/2023

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

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

Insulator $ 59.25 + $ 2.50

Discomfort & 62.31 + $ 2.50
Additional Training**

Fire Stop Work* 31.77 + $ 2.50

* 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 $ 37.35

Discomfort &
Additional Training 39.39
Fire Stop Work:
    Journeyworker 19.03

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

$ 31.77 $ 37.26 $ 42.76 $ 48.26

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

$ 33.30 $ 39.09 $ 44.90 $ 50.71

Supplemental Benefits paid per hour:

Insulator Apprentices:
  1st term $ 19.03
  2nd term 22.69
  3rd term 26.36
  4th term 30.03

Discomfort & Additional Training Apprentices:
  1st term $ 20.06
  2nd term 23.92
  3rd term 27.78
  4th term 31.66

8-91

Ironworker 08/01/2023

JOB DESCRIPTION  Ironworker DISTRICT  11
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ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster

WAGES
Per hour:

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

Structural $ 52.63 $ 2.00* $ 2.00* $2.00*
Reinforcing* 52.63 2.00* 2.00* 2.00*
Ornamental 52.63 2.00* 2.00* 2.00*
Chain Link Fence 52.63 2.00* 2.00* 2.00*

* To be allocated at a later date.

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

On Government Mandated Irregular Work Days or Shift Work, the following wage will be paid:
1st Shift $ 52.63
2nd Shift 67.34
3rd Shift 72.24
**Note- Any shift that works past 12:00 midnight shall receive the 3rd shift differential.

SUPPLEMENTAL BENEFITS
Per hour:

 Journeyman $ 43.47

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

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

REGISTERED APPRENTICES
Wages:

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

1st Shift $ 26.32 $ 31.58 $ 36.85 $ 42.10
2nd Shift 36.16 42.40 48.64 54.86
3rd Shift 39.45 46.00 52.57 59.12

Supplemental Benefits per hour:

1st year $ 37.35
2nd year 38.57
3rd year 39.80
4th year 41.02

11-417

Laborer - Building 08/01/2023

JOB DESCRIPTION  Laborer - Building DISTRICT  11

ENTIRE COUNTIES
Dutchess

PARTIAL COUNTIES
Columbia:  Only the Townships of Greenport, Claverack, Philmont,Clermont, Germantown, Livingston, Hillsdale, Gallatin, Copake, Ancram,
Taghkanic and the City of Hudson.

WAGES
*ALL WORK RELATED WITH TOXIC OR ANY ASBESTOS OR HAZARDOUS MATERIAL*

WAGES: (per hour)
07/01/2023 06/01/2024 06/01/2025 06/01/2026

Additional Additional
Class 4 $ 47.30 $ 49.00 $ 2.90* $ 3.00*

*To be allocated at a later date.
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These rates will cover all work within five feet of the building foundation line.

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

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 32.40 $ 33.50
Shift 39.46 $ 40.84

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

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

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

07/01/2023 06/01/2024
1st term $ 27.05 $ 28.05
2nd term 31.25 32.35
3rd term 35.40 36.70
4th term 39.55 41.00

Supplemental Benefits per hour:
All Terms Regular $ 28.33 $ 29.23
All Terms Shift Rate 34.27 TBD

11-17tox B

Laborer - Building 08/01/2023

JOB DESCRIPTION  Laborer - Building DISTRICT  8
ENTIRE COUNTIES
Dutchess

PARTIAL COUNTIES
Columbia:  Only the Townships of Ancram, Claverack, Clermont, Copake, Gallatin, Germantown, Greenport, Hillsdale, Hudson, Livingston,
Philmont and Taconic.

WAGES
GROUP # 1:
All Laborers except those listed in Group 2

GROUP # 2:
Blaster,  Laser Beam Oper., Asphalt Rakers, & Drilling Equipment Only Where a Separate Air Compressor Unit Supplies Power

WAGES per hour
07/01/2023              06/01/2024

GROUP # 1 $ 39.00*                + $ 2.00
GROUP # 2 41.35*                  + $ 2.00

*Subtract $ 4.50 to calculate overtime premium

Note:  Any job requiring Hazwopper Certification will pay $1.00 above job classification wage rate.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 28.60

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
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Overtime: See (5, 6) on HOLIDAY PAGE
Note: Whenever a holidays falls on Sunday, it will be observed on the following Monday.

REGISTERED APPRENTICES
Wages per hour: 07/01/2023

1000 Hour terms

1st term $ 28.08
2nd term 31.90
3rd term 35.72
4th term 39.54

Note:  Any job requiring Hazwopper Certification will pay $1.00 above job classification wage rate.

Supplemental Benefits per hour:

All terms $ 23.20
8-235

Laborer - Heavy&Highway 08/01/2023

JOB DESCRIPTION  Laborer - Heavy&Highway DISTRICT  8
ENTIRE COUNTIES
Dutchess

PARTIAL COUNTIES
Columbia:  Only the Townships of Ancram, Claverack, Clermont, Copake,Gallatin, Germantown, Greenport, Hillsdale, Hudson, Livingston,
Philmont and Taconic.

WAGES
GROUP I: Blaster, Asphalt Screedman, ACI Certified Flatwork Finisher, Pipe Jacking and Boring Operations, Operator Qualified Dead
Condition Pipe Fuser (B Mechanic)

GROUP II: Burner, Drill Operator, Jumbo Driller, Wagon Driller, Air Track Driller, Hydraulic Driller, Self Contained Rotary Drill Operator,
Pneumatic Dowel Driller, Concrete Form Aligner, Concrete Form and Curb Form Highway, Concrete Finisher, Asphalt Raker, Pipe Fusion,
Wrecking "Bar Person", Operator Qualified Peer Checker.

GROUP III: Asphalt Curb Machine Operator, Jeepers Operator, Pavement Breaker Operator , Power Saw Operator, Jack Hammer Drill, all
types Pneumatic Tool and Gasoline Drill, Concrete Saw, Gunning, Railroad, Spike Puller, Sandblasting, Shoring, Pipe Layer, Deck Winches
on Scows, Power Buggy and Operator, Power Wheelbarrow Operator, Laser Bean and X-Ray Operator, Pipe Religner, Underpinning, Chain
Saw, Tree Cutter, Jack Leg Driller, Hydraulic Rock Splitter, certified, Certified Scaffold Erector, Remote Controlled Demolition Robot,
Wrecking "Bar Person" Helper, Utility Per Diem Laborer, Compressed air-lance, Water jet lance

Group IV: General Concrete Laborers - anything pertaining to concrete, aggregate or concrete material handling, Puddlers, Asphalt Worker,
Crack Router Operator, Rock Scalers, Vibrator Operator, Bit Grinder, Concrete Grinder, Remote Walk Behind Roller (Wacker, Rammax, etc),
Air Tampers and All Tampers not covered by any other classification, Form Pin Pullers, Pumps and their operation, Service of Air Power,
Epoxy and Waterproofing Worker, Fine Grade person between forms, Barco Rammer, Guard Rail Installation and Demolition Link Fence,
Steel Kings, Wire Mesh, Setting of all Paving Blocks, Brick Paver and Rubber Pavers, Rip Rap and Dry Stone Layer Wall, Stone Work and
Pointing, Cement Spray Men, Gabion Basket Assembler, Installation of Noise Barrier, Jersey Barrier and Joints, Pre-Cast Manholes, and Pre
-cast and Pre-cast Catch Basins, Crib Retaining Walls

Group V: All Driller Helpers(including Hydraulic Wagon Air Track). Common Laborers, Certified Fire Watch Laborers, All AFL/CIO Trades,
Signal Person Truck Spotters, Power Person , Landscaping and Nursery Person, Artificial Turf, Placing Fabric on Landfill, Sign Installer,
Temporary and Interim Pavement Line Striping, String Line Automation Grades, Lock Level, Certified Traffic Safety and Control (Pattern)

Group V (A): Flagperson

Group VI: Confined Space Laborer

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

Group I: $ 48.05 + $ 2.25
Group II: 46.70 + $ 2.25
Group III: 46.30 + $ 2.25
Group IV: 45.95 + $ 2.25
Group V: 45.60 + $ 2.25
Group V(A): 39.25 + $ 2.25
Group VI: 47.60 + $ 2.25
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Note:  All employees working on a project that requires Hazwopper Certification will receive $1.00 per hour over job classification rate of pay.

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2023
Journeyman $ 28.05

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

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note: Whenever a holidays falls on Sunday, it will be observed on the following Monday.

REGISTERED APPRENTICES
Wages per hour

1000 hour year terms

1st Term $ 28.08
2nd Term 31.90
3rd Term 35.72
4th Term 39.54

Note:  All employees working on a project that requires Hazwopper Certification will receive $1.00 per hour over job classification rate of pay.
All employees who work an irregular work day that starts after 9:00 AM on a governmental mandated schedule shall be paid an additional
15% per hour.

Supplemental Benefits per hour:
All Terms $ 23.20

8-235h

Laborer - Heavy&Highway 08/01/2023

JOB DESCRIPTION  Laborer - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess

PARTIAL COUNTIES
Columbia:  Only the Townships of Claverack, Clermont, Greenport, Philmont, Germantown,Livingston, Hillsdale, Taghkanic, Gallatin,
Copake, Ancram, City of Hudson.

WAGES
*ALL WORK RELATED WITH TOXIC OR ANY ASBESTOS OR HAZARDOUS MATERIAL, BIO REMEDIATION AND PHYTO
REMEDIATION*(Five feet or more outside of building foundation line)

WAGES:(per hour) 07/01/2023 06/01/2024
Additional

Class 3 $ 49.40 $ 2.45*

* To be allocated at a later date.

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:
 Journeyman $ 32.28
 Shift 37.96

OVERTIME PAY
See (B, E, P, *R, **S, ***T, X) on OVERTIME PAGE
*For Mon-Fri Holidays, Double Benefits to be paid for all hours worked.
**For Saturday Holidays, Two and one Half Benefits for all hours worked.
***For Sunday Holidays, Triple Benefits for all hours worked.
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HOLIDAY
Paid: See (5, 6, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 25) on HOLIDAY PAGE
To be eligible for a paid holiday, an employee must work at least two (2) days in the calendar week or payroll week in which the holiday falls.

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

07/01/2023 06/01/2024
1st term $ 27.05 $ 28.05
2nd term 31.25 32.35
3rd term 35.40 36.70
4th term 39.55 41.00

Supplemental Benefits per hour:
All Terms Regular $ 28.33 $ 29.23
All Terms Shift Rate 33.08 TBD

11-17tox HH

Laborer - Tunnel 08/01/2023

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.

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)

07/01/2023 06/01/2024 06/01/2025
Class 1 $ 55.55 $ 57.05 $ 58.55
Class 2 57.70 59.20 60.70
Class 4 64.10 65.60 67.10
Class 5 47.65 49.90 51.40

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

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 $ 35.73 $ 36.98 $ 38.23
Benefit 2 51.01 TBD TBD
Benefit 3 71.28 TBD TBD

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
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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 08/01/2023

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

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

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

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

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

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

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

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

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

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

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

Below rates apply on switching structures, maintenance projects, railroad catenary install/maintenance third rail installation, bonding of rails
and pipe type cable and installation of fiber optic cable. (Ref #14.02.01-B)
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Lineman, Tech, Welder $ 58.72 $ 60.22
Crane, Crawler Backhoe 58.72 60.22
Cable Splicer 64.59 66.24
Certified Welder,
Pipe Type Cable 61.66 63.23
Digging Mach. Operator 52.85 54.20
Tractor Trailer Driver 49.91 51.19
Groundman, Truck Driver 46.98 48.18
Equipment Mechanic 46.98 48.18
Flagman 35.23 36.13

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

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

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

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

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

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:

07/01/2023 05/06/2024

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

 wage paid  wage paid

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

 the hourly  the hourly
 wage paid  wage paid

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

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

HOLIDAY
Paid See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE plus Governor of NYS Election Day.
Overtime See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE plus Governor of NYS Election Day.
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NOTE: All paid holidays falling on Saturday shall be observed on the preceding Friday. All paid holidays falling on Sunday shall be observed
on the following Monday. Supplements for holidays paid at straight time.

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

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

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

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

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

Lineman Electrician - Teledata 08/01/2023

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

WAGES
Per hour:

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

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

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

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

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

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

Journeyman $ 5.70 $ 5.70 $ 5.70
   *plus 3% of    *plus 3% of *plus 3% of
    the hourly     the hourly the hourly
    wage paid     wage paid wage paid

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

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

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

6-1249LT - Teledata

Page 37

Prevailing Wage Rates for 07/01/2023 - 06/30/2024 Published by the New York State Department of Labor
Last Published on Aug 01 2023 PRC Number 2022009106  Dutchess County



Lineman Electrician - Traffic  Signal,  Lighting 08/01/2023

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

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

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

A flagger's duties shall consist of traffic control only.
(Ref #14.01.02)

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

Lineman, Technician $ 50.60 $ 51.82
Crane, Crawler Backhoe 50.60 51.82
Certified Welder 53.13 54.41
Digging Machine 45.54 46.64
Tractor Trailer Driver 43.01 44.05
Groundman, Truck Driver 40.48 41.46
Equipment Mechanic 40.48 41.46
Flagman 30.36 31.09

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

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

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

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

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

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

07/01/2023 05/06/2024

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

 wage paid  wage paid

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

 the hourly  the hourly
 wage paid  wage paid

*The 7% is based on the hourly wage paid, straight time or premium time.
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OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE.  *Note* Double time for all emergency work designated by the Dept. of Jurisdiction.
NOTE: WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.
Contractor is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid:           See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE 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 Journeyman Lineman wage.

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

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

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

*The 7% is based on the hourly wage paid, straight time or premium time.
6-1249aReg8LT

Lineman Electrician - Tree Trimmer 08/01/2023

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

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

Per hour: 07/01/2023 12/31/2023

Tree Trimmer $ 29.80 $ 31.44
Equipment Operator 26.35 27.80
Equipment Mechanic 26.35 27.80
Truck Driver 21.95 23.15
Groundman 18.07 19.07
Flag person 14.20 14.20*

*NOTE- Rate effective on 01/01/2024 - $15.00 due to minimum wage increase

SUPPLEMENTAL BENEFITS
Per hour:

07/01/2023 12/31/2023

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

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

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE
NOTE: WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.
Contractor is still responsible to pay the hourly benefit amount for each hour worked.
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HOLIDAY
Paid: See (5, 6, 8, 15) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 16, 25) on HOLIDAY PAGE
NOTE: All paid holidays falling on a Saturday shall be observed on the preceding Friday.
All paid holidays falling on a Sunday shall be observed on the following Monday.

6-1249TT

Mason - Building 08/01/2023

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:

07/01/2023 7/03/2023

Marble Cutters & Setters $ 62.82 $ 63.12

SUPPLEMENTAL BENEFITS
Per Hour:

Journeyworker $ 39.03 $ 39.34

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:

07/01/2023
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

$ 26.42 $ 39.62 $ 42.91 $ 46.22 $ 49.52 $ 53.38 $ 59.67 $ 62.82

Supplemental Benefits per hour:
07/01/2023

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

$ 25.38 $ 28.86 $ 29.74 $ 30.60 $ 31.48 $ 36.44 $ 38.17 $ 39.03

07/03/2023
Wage Per Hour:

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

$ 26.60 $ 39.82 $ 43.13 $ 46.45 $ 49.78 $ 53.64 $ 59.95 $ 63.12

Supplemental Benefits Per Hour:

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

$ 25.54 $ 29.09 $ 29.97 $ 30.84 $ 31.72 $ 36.73 $ 38.48 $ 39.34
9-7/4

Mason - Building 08/01/2023

JOB DESCRIPTION  Mason - Building DISTRICT  11

ENTIRE COUNTIES
Dutchess, Sullivan, Ulster
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PARTIAL COUNTIES
Orange:  Entire county except the Township of Tuxedo.

WAGES
Per hour:

07/01/2023

Bricklayer $ 45.00
Cement Mason 45.00
Plasterer/Stone Mason 45.00
Pointer/Caulker 45.00

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
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 $ 37.39

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

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

REGISTERED APPRENTICES
Wages per hour:

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

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

Supplemental Benefits per hour

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

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

Mason - Building 08/01/2023

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

WAGES
Per hour:

07/01/2023 12/04/2023 06/03/2024

Building: Additional Additional

Tile, Marble,& Terrazzo
Mechanic/Setter $ 57.29 $ 0.64 $ 0.64

SUPPLEMENTAL BENEFITS
Per Hour:
Journeyworker: $ 23.06*
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+ $7.68

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

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE
Double time rate applies after 10 hours

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

REGISTERED APPRENTICES
Wage per hour:
(Counties of Orange & Putnam)

750 hour terms at the following wage rate:

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

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

750 1500 2250 3000 3750 4500 5250 6000 6750 7500

07/01/2023
$21.70 $26.66 $33.75 $38.69 $42.25 $45.70 $49.29 $54.23 $57.09 $61.25

Supplemental Benefits per hour:
(Counties of Orange & Putnam)

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

07/01/2023
$12.55* $12.55* $15.36* $15.36* $16.36* $17.86* $18.86* $18.86* $16.86* $22.11*

+$0.73 +$0.78 +$0.88 +$0.88 +$1.37 +$1.42 +$1.83 +$1.88 +$6.03 +$6.61

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

750 hour terms at the following wage rate:

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

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

750 1500 2250 3000 3750 4500 5250 6000 6750 7500

07/01/2023
$19.83 $23.92 $25.89 $29.98 $32.74 $36.32 $39.61 $42.71 $44.31 $47.73

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

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

07/01/2023
$12.55* $12.55* $14.66* $14.66* $15.60* $16.16* $16.66* $17.66* $15.66* $20.41*
+$0.65 +$0.69 +$0.74 +$0.78 +$1.15 +$1.19 +$1.53 +$1.57 +$6.09 +$6.18

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

Mason - Building 08/01/2023

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Sullivan, Ulster
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WAGES
Per hour: 07/01/2023 12/04/2023 06/03/2024

Building Additional Additional

Tile, Marble, &
Terrazzo Finisher $ 47.06 $ 0.55 $ 0.54

SUPPLEMENTAL BENEFITS
Journeyworker:

Per Hour $ 20.16*

+ $7.55

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

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

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

9-7/88B-tf

Mason - Heavy&Highway 08/01/2023

JOB DESCRIPTION  Mason - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess, Sullivan, Ulster

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

WAGES
Per hour:

07/01/2023

Bricklayer $ 45.50
Cement Mason 45.50
Marble/Stone Mason 45.50
Plasterer 45.50
Pointer/Caulker 45.50

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 37.39

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

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

Supplemental Benefits per hour

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

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

Operating Engineer - Building 08/01/2023

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) 07/01/2023

Building Construction:

Party Chief $ 77.39
Instrument Man 61.25
Rodman 41.39

Steel Erection:

Party Chief 80.16
Instrument Man 63.60

Rodman 44.23

Heavy Construction-NYC counties only:
(Foundation, Excavation.)

Party Chief 85.74
Instrument man 64.40
Rodman 54.90

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2023

Building Construction $ 28.04* +$ 7.65

Steel Erection 28.64* +$ 7.65

Heavy Construction 28.85* +$ 7.64

* This portion subject to same premium as wages

Non-Worked Holiday Supplemental Benefit:
21.19

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.
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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 08/01/2023

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.

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)
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07/01/2023 03/04/2024
GROUP  I
Cranes- up to 49 tons $ 66.23 $ 67.43
Cranes- 50 tons to 99 tons 68.53 69.77
Cranes- 100 tons and over 78.21 79.64
GROUP  I-A 58.01 59.04
GROUP  I-B 53.48 54.41
GROUP  II 55.98 56.97
GROUP  III-A 53.94 54.88
GROUP  III-B 51.35 52.25
GROUP  IV-A 53.40 54.33
GROUP  IV-B 45.17 45.94
GROUP  V 48.69 49.53
Group  VI-A 56.96 57.96
GROUP  VI-B
Utility Man 46.21 47.00
Warehouse Man 48.52 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 $ 31.57 $ 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 - Building 08/01/2023

JOB DESCRIPTION  Operating Engineer - Building DISTRICT  1
ENTIRE COUNTIES
Albany, Clinton, Columbia, Essex, Franklin, Fulton, Greene, Hamilton, Herkimer, Montgomery, Otsego, Rensselaer, Saratoga, Schenectady,
Schoharie, Warren, Washington

PARTIAL COUNTIES
Dutchess:  Defined as north of the northern boundary line of City of Poughkeepsie then due east to Route 115 to Bedell Road then east
along Bedell Road to VanWagner Road then north along VanWagner Road to Bower Road then east along Bower Road to Rte. 44 east to
Route 343 then along Route 343 east to the northern boundary of Town of Dover Plains and east along the northern boundary of Town of
Dover Plains to Connecticut.

WAGES
CLASS A1*: Cranes, tower cranes, hydraulic cranes, locomotive crane, piledriver, cableway, derricks, whirlies, dragline, boom trucks (over 5
tons).

CLASS A:
Shovel, Excavators 18,001 lbs. and above(including rubber tire full swing), Gradalls, power road grader, all CMI equipment, front-end rubber
tire loader, tractor-mounted drill (quarry master), mucking machine, concrete central mix plant, concrete pump, belcrete system, automated
asphalt concrete plant, and tractor road paver, boom trucks 5 tons and under, maintenance engineer, self-contained crawler drill-hydraulic
rock drill.

CLASS B:
Excavators 18,000 lbs. and under, Backhoes (rubber tired backhoe/loader combination), bulldozer, pushcat, tractor, traxcavator, scraper,
LeTourneau grader, form fine grader, self-propelled soil compactor (fill roller), asphalt roller, blacktop spreader, power brooms, sweepers,
trenching machine, Barber Green loader, side booms, hydro hammer, concrete spreader, concrete finishing machine, one drum hoist, power
hoisting (single drum), hoist two drum or more, three drum engine, power hoisting (two drum and over), two drum and swinging engine, three
drum swinging engine, hod hoist, A-L frame winches, core and well drillers (one drum), post hole digger, model CHB Vibro-Tamp or similar
machine, batch bin and plant operator, dinky locomotive, skid steer loader, track excavator 5/8 cubic yard or smaller, front end rubber tired
loader under four cubic yards, vacum machine (mounted or towed).

CLASS C:
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Fork lift, high lift, all terrain fork lift: or similar, oiler, fireman and heavy-duty greaser, boilers and steam generators, pump, vibrator, motor
mixer, air compressor, dust collector, welding machine, well point, mechanical heater, generators, temporary light plants, electric
submersible pumps 4" and over, murphy type diesel generator, conveyor, elevators, concrete mixer, beltcrete power pack (belcrete system),
seeding, and mulching machines, pumps, rotating telehandler (that does not require NYS crane license).

*** In the event that equipment listed above is operated by robotic control, the classification covering the operation will be the same as if
manually operated.

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

Class A1* $ 50.93 $ 53.11
Class A 50.44 52.62
Class B 49.42 51.60
Class C 46.52 48.70

(*) TONNAGE RATING PREMIUMS:
Note: Additional value subject to same premiums as shown for OT
All cranes 1000 tons and over, A1 rate plus $7.00
All cranes 800-999 tons, A1 rate plus $6.00
All cranes 600-799 tons, A1 rate plus $5.00
All cranes 400-599 tons, A1 rate plus $4.00
All cranes 200-399 tons, A1 rate plus $3.00
All cranes 111-199 tons, A1 rate plus $2.25
All cranes 110 tons and under, A1 rate only

Additional $0.50 per hr on A1 rate for Tower Cranes.
Additional $2.50 per hr over B rate for Nuclear Leader work.
Additional $2.50 per hour if work requires Personal Protective Equipment for hazardous waste site activities with a level C or over rating.

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

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

SUPPLEMENTAL BENEFITS
Per hour

07/01/2023 07/01/2024

Journeyman $ 31.30 $32.40

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
NOTE:  All hours worked on designated holidays shall be paid a double the hourly rate of pay plus 8 hours of straight time.
NOTE:  If a holiday falls on Sunday, it will be celebrated on Monday. If the holiday falls on Saturday, it will be celebrated on Friday.

REGISTERED APPRENTICES
Wages per hour

1000 hours terms at the following percentage of Journeyperson's wage Class B

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

Supplemental Benefits per hour worked

07/01/2023 07/01/2024

All terms $ 26.60 $27.70
1-158 Alb

Operating Engineer - Heavy&Highway 08/01/2023
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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
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: 07/01/2023 03/04/2024

 Group I $ 67.27 $ 68.63
 Group I-A 59.26 60.42
 Group I-B 62.46 63.70
 Group II-A 56.74 57.84
 Group II-B 58.52 59.67
 Group III 55.74 56.81
 Group IV 50.63 51.57
 Group IV-B 43.43 44.19
 Group V
  Engineer All Tower, Climbing and
  Cranes of 100 Tons 76.24 77.82
  Hoist Engineer(Steel) 69.01 70.41
  Engineer(Pile Driver) 73.61 75.13
  Jersey Spreader, Pavement Breaker (Air
  Ram)Post Hole Digger 58.06 59.19

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

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

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker: $ 33.75 up $ 34.85 up
to 40 Hours to 40 hours

After 40 hours After 40 hours
$ 24.50* PLUS $ 25.55* PLUS
$ 1.25 on all $ 1.25 on all
hours worked 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 $ 29.63 $ 30.21
2nd term 35.56 36.25
3rd term 41.48 42.30
4th term 47.41 48.34
Supplemental Benefits per hour:

25.70 26.85
8-137HH

Operating Engineer - Heavy&Highway 08/01/2023

JOB DESCRIPTION  Operating Engineer - Heavy&Highway DISTRICT  1
ENTIRE COUNTIES
Albany, Broome, Chenango, Clinton, Columbia, Essex, Franklin, Fulton, Greene, Hamilton, Herkimer, Montgomery, Otsego, Rensselaer,
Saratoga, Schenectady, Schoharie, Tioga, Warren, Washington

PARTIAL COUNTIES
Dutchess:  Defined as north of the northern boundary line of City of Poughkeepsie then due east to Route 115 to Bedell Road then east
along Bedell Road to VanWagner Road then north along VanWagner Road to Bower Road then east along Bower Road to Rte. 44 east to
Route 343 then along Route 343 east to the northern boundary of Town of Dover Plains and east along the northern boundary of Town of
Dover Plains to Connecticut.

WAGES
CLASSIFICATION A1*: All Cranes

CLASSIFICATION A:
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Asphalt Curb Machine (Self Propelled, Slipform), Asphalt Paver, Automated Concrete Spreader (CMI Type), Automatic Fine Grader,
Backhoe (Except Tractor Mounted, Rubber Tired), Backhoe Excavator Full Swing (CAT 212 or similar type), Back Filling Machine, Belt
Placer (CMI Type), Blacktop Plant (Automated), Blacktop Roller, Boom truck, GPS operated Bull Dozer, Cableway, Caisson Auger, Central
Mix Concrete Plant (Automated), Concrete Curb Machine (Self Propelled, Slipform), Concrete Pump, Crane, Cherry Picker, Derricks (steel
erection), Dragline, Overhead Crane (Gantry or Straddle type), Pile Driver, Truck Crane, Directional Drilling Machine, Dredge, Dual Drum
Paver, Excavator (All PurposeHydraulically Operated) (Gradall or Similar), Front End Loader (4 cu. yd. and Over), Head Tower (Sauerman or
Equal), Hoist (Two or Three Drum), Holland Loader, Maintenance Engineer, Mine Hoist, Mucking Machine or Mole, Pavement Breaker(SP)
Wertgen; PB-4 and similar type, Power Grader, Profiler (over 105 H.P.), Quad 9, Quarry Master (or equivalent), Rotating Telehandler,
Scraper (Including Challenger Type), Shovel, Side Boom, Slip Form Paver (If a second man is needed, he shall be an Oiler), Tractor Drawn
BeltType Loader, Truck or Trailer Mounted Log Chipper (Self Feeder), Tug Operator (Manned Rented Equipment Excluded), Tunnel Shovel

CLASSIFICATION B:
Backhoe (Tractor Mounted, Rubber Tired), Bituminous Recycler Machine, Bituminous Spreader and Mixer, Blacktop Plant (NonAutomated),
Blast or Rotary Drill (Truck or Tractor Mounted), Brokk, Boring Machine, Cage Hoist, Central Mix Plant [(NonAutomated) and All Concrete
Batching Plants], Concrete Paver (Over 16S), Crawler Drill (Self-contained), Crusher, Diesel Power Unit, Drill Rigs, Tractor Mounted, Front
End Loader (Under 4 cu. yd.), Greaseman/Lubrication Engineer, HiPressure Boiler (15 lbs. and over), Hoist (One Drum), Hydro-Axe, Kolman
Plant Loader and Similar Type Loaders (If Employer requires another man to clean the screen or to maintain the equipment, he shall be an
Oiler), L.C.M. Work Boat Operator, Locomotive, Material handling knuckle boom, Mini Excavator (under 18,000 lbs.), Mixer (for stabilized
base self-propelled), Monorail Machine, Plant Engineer, Prentice Loader, Profiler (105 H.P. and under), Pug Mill, Pump Crete, Ready Mix
Concrete Plant, Refrigeration Equipment (for soil stabilization), Road Widener, Roller (all above subgrade), Sea Mule, Self-contained Ride-
on Rock Drill(Excluding Air-Track Type Drill), Skidder, Tractor with Dozer and/or Pusher, Trencher, Tugger Hoist, Vacum machine (mounted
or towed), Vermeer saw (ride on, any size or type), Welder, Winch, Winch Cat

CLASSIFICATION C:
A Frame Winch Hoist on Truck, Articulated Heavy Hauler, Aggregate Plant, Asphalt or Concrete Grooving Machine (ride on), Ballast
Regulator(Ride-on), Boiler (used in conjunction with production), Bituminous Heater (self-propelled), Boat (powered), Cement and Bin
Operator, Concrete Pavement Spreader and Finisher Concrete Paver or Mixer (16' and under), Concrete Saw (self-propelled), Conveyor,
Deck Hand, Directional Drill Machine Locator, Drill (Core and Well), Farm Tractor with accessories, Fine Grade Machine, Fireman, Fork Lift,
Form Tamper, Grout Pump, Gunite Machine, Hammers (Hydraulic self-propelled), Hydra-Spiker (ride-on), Hydraulic Pump (jacking system),
Hydro-Blaster (Water), Mulching Machine, Oiler, Parapet Concrete or Pavement Grinder, Post Hole Digger and Post Driver, Power Broom
(towed), Power Heaterman, Power Sweeper, Revinius Widener, Roller (Grade and Fill), Scarifier (ride-on), Shell Winder, Skid steer loader
(Bobcat or similar; including all attachments), Span-Saw (ride-on), Steam Cleaner, Tamper (ride-on), Tie Extractor (ride-on), Tie Handler
(ride-on), Tie Inserter (ride-on), Tie Spacer (ride-on), Tire Repair, Track Liner (ride-on), Tractor, Tractor (with towed accessories), Vibratory
Compactor, Vibro Tamp, Well Point, and the following hands-off equipment: Compressors, Dust Collectors, Generators, Pumps, Welding
Machines, Light Plants and Heaters

- Note for all above classifications of Operating Engineer - In the event that equipment listed above is operated by robotic control, the
classification covering the operation will be the same as if manually operated.

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

Class A1* $55.63 57.90
Class A           52.63 54.90
Class B           51.72 53.99
Class C           49.15 51.42

(*) TONNAGE RATING PREMIUMS:
Cranes over 1000 tons, A1 rate plus $7.00
Cranes from 800-999 tons, A1 rate plus $6.00
Cranes from 600-799 tons, A1 rate plus $5.00
Cranes from 400-599 tons, A1 rate plus $4.00
Cranes from 200-399 tons, A1 rate plus $3.00
Cranes from 111-199 tons, A1 rate plus $2.00
Cranes from 65-110 tons, A1 rate plus $1.50
Cranes from 0-64 Tons, A1 rate only
NOTE: Additional value subject to same premiums as shown for OT

-- Tower Cranes, A1 rate plus $3.00
-- Cranes in Luffer Configuration, A1 rate plus $5.00
-- Cranes with external ballast (tray or wagon), A1 rate plus $5.00
NOTE: Additional value subject to same premiums as shown for OT

Additional $2.50 per hour for All Employees who work a single irregular work shift, of at least 5 consecutive days, starting from 5:00 PM to
1:00 AM that is mandated by the Contracting Agency.
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Additional $2.50 per hr. for hazardous waste removal work on State and/or Federally designated waste site which require employees to wear
Level C or above forms of personal protection.

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

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

SUPPLEMENTAL BENEFITS
Per hour

07/01/2023 07/01/2024

Journeyperson $ 31.50 $ 32.60

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

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note:  If the holiday falls on Sunday, it will be observed on Monday.  If the observed Monday Holiday is worked, pay shall be double time plus
Holiday pay for time worked. If the Holiday falls on a Saturday and is worked pay shall be double time plus Holiday pay for time worked. If the
Holiday falls on a Saturday employer can choose to observe the paid holiday Saturday or give Friday off with holiday pay.

REGISTERED APPRENTICES
Wages per hour

1000 hours terms at the following percentage of Journeyperson's wage Class B

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

Supplemental Benefits per hour worked
07/01/2023 07/01/2024

All Terms $ 26.25 $27.10
1-158H/H Alb

Operating Engineer - Heavy&Highway 08/01/2023

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: 07/01/2023

Party Chief $ 81.72
Instrument Man 61.43
Rodman 52.40

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2023

All Categories
Straight Time: $ 25.25* + $7.64

Premium:
Time & 1/2 $ 37.88* + $7.64

Double Time $ 50.50* + $7.64
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Non-Worked Holiday Supplemental Benefits:
$ 21.19

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

Operating Engineer - Heavy&Highway - Tunnel 08/01/2023

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)
07/01/2023 03/04/2024

GROUP I $ 67.27 $ 68.63
GROUP I-A 59.26 60.42
GROUP I-B 62.46 63.70
GROUP II-A 56.74 57.84
GROUP II-B 58.52 59.67
GROUP III 55.74 56.81
GROUP IV-A 50.63 51.57
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GROUP IV-B 43.43 44.19
GROUP V-A
 Engineer-Cranes 76.24 77.82
 Engineer-Pile Driver 73.61 75.13
 Hoist Engineer 69.01 70.41
 Jersey Spreader/Post
 Hole Digger 58.06 59.19

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

 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.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker:

$ 33.75 up to $ 34.85 up to
40 hours 40 hours
After 40 hours After 40 hours
$24.50 plus $25.55 plus
$1.25 on all $1.25 on all
hours worked 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 $ 29.63 $ 30.21
2nd term 35.56 36.25
3rd term 41.48 42.30
4th term 47.41 48.34

Supplemental Benefits per hour:

All terms $ 25.70 $ 26.85
8-137Tun

Operating Engineer - Marine Dredging 08/01/2023

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: 07/01/2023 10/01/2023

CLASS A1 $ 43.94 $ 45.26
Deck Captain, Leverman
Mechanical Dredge Operator
Licensed Tug Operator 1000HP or more.

CLASS A2 39.16 40.33
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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 38.00 39.14
Derrick Operator (180 swing)
Spider/Spill Barge Operator
Operator II, Fill Placer,
Engineer, Chief Mate, Electrician,
Chief Welder, Maintenance Engineer
Licensed Boat, Crew Boat Operator

CLASS B2 35.77 36.84
Certified Welder

CLASS C1 34.79 35.83
Drag Barge Operator,
Steward, Mate,
Assistant Fill Placer

CLASS C2 33.67 34.68
Boat Operator

CLASS D 27.97 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 $ 11.85 plus 6% $ 12.00 plus 6%
of straight time of straight time
wage, Overtime hours wage, Overtime hours
add $ 0.63 add $ 0.63

All Class C $ 11.60 plus 6% $ 11.75 plus 6%
of straight time of straight time
wage, Overtime hours wage, Overtime hours
add $ 0.50 add $ 0.50

All Class D $ 11.35 plus 6% $ 11.60 plus 6%
of straight time of straight time
wage, Overtime hours wage, Overtime hours
add $ 0.38 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 08/01/2023

JOB DESCRIPTION  Operating Engineer - Survey Crew DISTRICT  12

ENTIRE COUNTIES
Albany, Allegany, Broome, Cayuga, Chemung, Chenango, Clinton, Columbia, Cortland, Essex, Franklin, Fulton, Greene, Hamilton,
Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Oneida, Onondaga, Ontario, Oswego, Otsego, Rensselaer,
Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Tioga, Tompkins, Warren, Washington, Wayne, Yates

PARTIAL COUNTIES
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Dutchess:  The northern portion of the county from the northern boundary line of the City of Poughkeepsie, north.
Genesee:  Only the portion of the county that lies east of a line down the center of Route 98 to include all area that lies within the City of
Batavia.

WAGES
These rates apply to Building, Tunnel and Heavy Highway.

Per hour:
SURVEY CLASSIFICATIONS:

Party Chief - One who directs a survey party.
Instrument Person - One who operates the surveying instruments.
Rod Person - One who holds the rods and assists the Instrument Person.

07/01/2023

Party Chief $ 49.47
Instrument Person 45.49
Rod Person 33.87

Additional $3.00/hr. for Tunnel Work
Additional $2.50/hr. for Hazardous Work Site

SUPPLEMENTAL BENEFITS
Per hour worked:

Journeyman $ 28.90

OVERTIME PAY
See (B, E, P, *X) on OVERTIME PAGE
*Note: $24.60/Hr. Only for "ALL" premium hours paid when worked.

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

REGISTERED APPRENTICES
WAGES: 1000 hour terms based on the Percentage of Rod Persons Wage:

07/01/2023

0-1000   60%
1001-2000   70%
2001-3000   80%

SUPPLEMENTAL BENEFIT per hour worked:

0-1000  $ 20.68 / PHP $17.53
1001-2000  23.70 /       "    19.95
2001-3000  26.73 /       "    22.43
NOTE: PHP is premium hours paid when worked.

12-158-545 D.H.H.

Operating Engineer - Survey Crew - Consulting Engineer 08/01/2023

JOB DESCRIPTION  Operating Engineer - Survey Crew - Consulting Engineer DISTRICT  12

ENTIRE COUNTIES
Albany, Allegany, Broome, Cayuga, Chemung, Chenango, Clinton, Columbia, Cortland, Essex, Franklin, Fulton, Greene, Hamilton,
Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Oneida, Onondaga, Ontario, Oswego, Otsego, Rensselaer,
Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Tioga, Tompkins, Warren, Washington, Wayne, Yates

PARTIAL COUNTIES
Dutchess:  The northern portion of the county from the northern boundary line of the City of Poughkeepsie, north.
Genesee:  Only the portion of the county that lies east of a line down the center of Route 98 to include all area that lies within the City of
Batavia.

WAGES
These rates apply to feasibility and preliminary design surveying, line and grade surveying for inspection or supervision of construction
when performed under a Consulting Engineer Agreement.

Per hour:
SURVEY CLASSIFICATIONS:
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Party Chief - One who directs a survey party.
Instrument Person - One who operates the surveying instruments.
Rod Person - One who holds the rods and assists the Instrument Person.

07/01/2023

Party Chief $ 48.97
Instrument Person 44.99
Rod Person 33.37

Additional $3.00/hr. for Tunnel Work.
Additional $2.50/hr. for EPA or DEC certified toxic or hazardous waste work.

SUPPLEMENTAL BENEFITS
Per hour worked:

Journeyman $ 28.90

OVERTIME PAY
See (B, E, Q, *X) on OVERTIME PAGE
*Note: $24.10/Hr. Only for "ALL" premium hours paid when worked.

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

REGISTERED APPRENTICES
WAGES: 1000 hour terms based on percentage of Rod Persons Wage:

07/01/2023

0-1000     60%
1001-2000     70%
2001-3000     80%

SUPPLEMENTAL BENEFIT per hour worked:

0-1000 $ 20.68 / PHP $17.53
1001-2000 $ 23.70 /    "    19.95
2001-3000 $ 26.73 /    "    22.43
NOTE: PHP is premium hours paid when worked.

12-158-545 DCE

Operating Engineer - Survey Crew - Consulting Engineer 08/01/2023

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: 07/01/2023
Survey Classifications

Party Chief $ 47.15
Instrument Man 39.30
Rodman 34.35

SUPPLEMENTAL BENEFITS
Per Hour:

All Crew Members: $ 23.15

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

Page 56

Prevailing Wage Rates for 07/01/2023 - 06/30/2024 Published by the New York State Department of Labor
Last Published on Aug 01 2023 PRC Number 2022009106  Dutchess County



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

Operating Engineer - Tunnel 08/01/2023

JOB DESCRIPTION  Operating Engineer - Tunnel DISTRICT  7
ENTIRE COUNTIES
Albany, Allegany, Broome, Cayuga, Chemung, Chenango, Clinton, Columbia, Cortland, Essex, Franklin, Fulton, Greene, Hamilton,
Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Oneida, Onondaga, Ontario, Oswego, Otsego, Rensselaer,
Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Tioga, Tompkins, Warren, Washington, Wayne, Yates

PARTIAL COUNTIES
Dutchess:  Northern part of Dutchess, to the northern boundary line of the City of Poughkeepie, then due east to Route 115 to Bedell Road,
then east along Bedell Road to VanWagner Road, then north along VanWagner Road to Bower Road, then east along Bower Road to Rte.
44 east to Rte. 343, then along Rte. 343 east to the northern boundary of the Town of Dover Plains and east along the northern boundary of
the Town of Dover Plains, to the borderline of the State of Connecticut.
Genesee:  Only that portion of the county that lies east of a line drawn down the center of Route 98 and the entirety of the City of Batavia.

WAGES
CLASS A: Automatic Concrete Spreader (CMI Type); Automatic Fine Grader; Backhoe (except tractor mounted, rubber tired); Belt Placer
(CMI Type); Blacktop Plant (automated); Cableway; Caisson Auger; Central Mix Concrete Plant (automated); Concrete Curb Machine (self-
propelled slipform); Concrete Pump (8" or over); Dredge; Dual Drum Paver; Excavator; Front End Loader (4 cu. yd & over); Gradall; Head
Tower (Sauerman or Equal); Hoist (shaft); Hoist (two or three Drum); Log Chipper/Loader (self-feeder); Maintenance Engineer (shaft and
tunnel); any Mechanical Shaft Drill; Mine Hoist; Mining Machine(Mole and similar types); Mucking Machine or Mole; Overhead Crane (Gantry
or Straddle Type); Pile Driver; Power Grader; Remote Controlled Mole or Tunnel Machine; Scraper; Shovel; Side Boom; Slip Form Paver (If
a second  man is needed, they shall be an Oiler); Tripper/Maintenance Engineer (shaft & tunnel); Tractor Drawn Belt-Type Loader; Tug
Operator (manned rented equipment excluded); Tunnel Shovel.

CLASS B: Automated Central Mix Concrete Plant; Backhoe (topside); Backhoe (track mounted, rubber tired); Backhoe (topside); Bituminous
Spreader and Mixer, Blacktop Plant (non-automated); Blast or Rotary Drill (truck or tractor mounted); Boring Machine; Cage Hoist; Central
Mix Plant(non-automated); all Concrete Batching Plants; Compressors (4 or less exceeding 2,000 c.f.m. combined capacity); Concrete
Pump; Crusher; Diesel Power Unit; Drill Rigs (tractor mounted); Front End Loader (under 4 cu. yd.); Grayco Epoxy Machine; Hoist (One
Drum); Hoist (2 or 3 drum topside); Knuckle Boom material handler; Kolman Plant Loader & similar type Loaders (if employer requires
another person to clean the screen or to maintain the equipment, they shall be an Oiler); L.C.M. Work Boat Operator; Locomotive;
Maintenance Engineer (topside); Maintenance Grease Man; Mixer (for stabilized base-self propelled); Monorail Machine; Plant Engineer;
Personnel Hoist; Pump Crete; Ready Mix Concrete Plant; Refrigeration Equipment (for soil stabilization); Road Widener; Roller (all above
sub-grade); Sea Mule; Shotcrete Machine; Shovel (topside); Tractor with Dozer and/or Pusher; Trencher; Tugger Hoist; Tunnel Locomotive;
Vacuum Machine (mounted or towed); Welder; Winch; Winch Cat.

CLASS C: A Frame Truck; All Terrain Telescoping Material Handler; Ballast Regulator (ride-on); Compressors (4 not to exceed 2,000 c.f.m.
combined capacity; or 3 or less with more than 1200 c.f.m. but not to exceed 2,000 c.f.m.); Compressors ((any size, but subject to other
provisions for compressors), Dust Collectors, Generators, Pumps, Welding Machines, Light Plants (4 or any type combination)); Concrete
Pavement Spreaders and Finishers; Conveyor; Drill (core); Drill (well); Electric Pump used in conjunction with Well Point System; Farm
Tractor with Accessories; Fine Grade Machine; Fork Lift; Grout Pump (over 5 cu. ft.); Gunite Machine; Hammers (hydraulic-self-propelled);
Hydra-Spiker (ride-on); Hydra-Blaster (water); Hydro-Blaster; Motorized Form Carrier; Post Hole Digger and Post Driver; Power Sweeper;
Roller grade & fill); Scarifer (ride-on); Span-Saw (ride-on); Submersible Electric Pump (when used in lieu of well points); Tamper (ride-on);
Tie-Extractor (ride-on), Tie Handler (ride-on), Tie Inserter (ride-on), Tie Spacer (ride-on); Track Liner (ride-on); Tractor with towed
accessories; Vibratory Compactor; Vibro Tamp, Well Point.

CLASS D: Aggregate Plant; Cement & Bin Operator; Compressors (3 or less not to exceed 1,200 c.f.m. combined capacity); Compressors
((any size, but subject to other provisions for compressors), Dust Collectors, Generators, Pumps, Welding Machines, Light Plants (3 or less
or any type or combination)); Concrete Saw (self-propelled); Form Tamper;  Greaseman; Hydraulic Pump (jacking system); Junior Engineer;
Light Plants; Mulching Machine; Oiler; Parapet Concrete or Pavement Grinder; Power Broom (towed); Power Heaterman (when used for
production); Revinius Widener; Shell Winder; Steam Cleaner; Tractor.

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

CLASS A $ 53.52 $ 55.91 $ 58.43
CLASS B 52.30 54.69 57.21
CLASS C 49.51 51.90 54.42
CLASS D 46.50 48.89 51.41

Additional $5.00 per hour for Hazardous Waste Work on a state or federally designated hazardous waste site where the Operating Engineer
is in direct contact with hazardous material and when personal protective equipment is required for respiratory, skin and eye protection.
Fringe benefits will be paid at the hourly wage premium.

CRANES:
Crane 1: All cranes, including self-erecting.
Crane 2: All Lattice Boom Cranes and all cranes with a manufacturer's rating of fifty (50) ton and over.
Crane 3: All hydraulic cranes and derricks with a manufacturer's rating of forty nine (49) ton and below, including boom trucks.
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Crane 1 $ 57.52 $ 59.51 $ 62.03
Crane 2 56.52 58.91 61.43
Crane 3 55.52 57.91 60.43

SUPPLEMENTAL BENEFITS
Per hour:

$ 24.20 $ 25.05 $ 25.55
+ 9.60* + 9.60* + 9.60*

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

OVERTIME PAY
See (B, B2, E, Q, X) on OVERTIME PAGE

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

REGISTERED APPRENTICES
WAGES:(1000) hours terms at the following percentage of Journeyman's Class B wage.

1st term 60%
2nd term 65%
3rd term 70%
4th term 75%

SUPPLEMENTAL BENEFITS per hour:   Same as Journeyman.
7-158-832TL.

Painter 08/01/2023

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

WAGES
Per hour

07/01/2023 07/01/2024
Additional

Brush/Paper Hanger $ 37.97 + $1.93*
Dry Wall Finisher 37.97 + $1.93*
Lead Abatement 37.97 + $1.93*
Sandblaster-Painter 37.97 + $1.93*
Spray Rate 38.97 + $1.93*

(*) To be allocated at later date.

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

SUPPLEMENTAL BENEFITS
Per hour

Journeyperson $ 26.28

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

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

REGISTERED APPRENTICES
Wages per hour

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

1st 2nd 3rd 4th 5th 6th
50% 55% 65% 75% 85% 95%
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Supplemental Benefits per hour worked

1st term $ 11.14
All others 26.28

1-155

Painter - Bridge & Structural Steel 08/01/2023

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: 07/01/2023 10/01/2023

$ 54.50 + 3.10
+ 10.10*

ADDITIONAL $6.50 per hour for POWER TOOL/SPRAY, whether straight time or overtime.

NOTE: All premium wages are to be calculated on base rate per hour only.

* For the period of May 1st to November 15th, this amount is payable up to 40 hours. For the period of Nov 16th to April 30th, this amount is
payable up to 50 hours. EXCEPTION: First and last week of employment, and for the weeks of Memorial Day, Independence Day and Labor
Day, where the amount is paid for the actual number of hours worked (no 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:

$ 11.78
+ 30.85*

* 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 (no 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 $ 21.80
+ 4.04

2nd year $ 32.70
+ 6.06

3rd year $ 43.60
+ 8.08

Supplemental Benefits - Per hour:
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1st year $ .90
+ 12.34

2nd year $  7.07
+ 18.51

3rd year $  9.42
+ 24.68

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

Painter - Line Striping 08/01/2023

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): 07/01/2023
Striping-Machine Operator* $ 31.53

Linerman Thermoplastic 38.34

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.

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

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

SUPPLEMENTAL BENEFITS
Per hour paid:
Journeyworker:
Striping Machine Operator: $ 10.03
Linerman Thermoplastic: 10.03

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: $ 15.00
2nd Term: 18.92
3rd Term: 25.22

Supplemental Benefits per hour:

1st term: $ 9.16
2nd Term: 10.03
3rd Term: 10.03

8-1456-LS

Painter - Metal Polisher 08/01/2023

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

WAGES
07/01/2023

Metal Polisher $ 38.18
Metal Polisher* 39.28
Metal Polisher** 42.18

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

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2023

Journeyworker:
All classification $ 12.34

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

HOLIDAY
Paid: See (5, 6, 11, 15, 16, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 6, 9, 11, 15, 16, 25, 26) on HOLIDAY PAGE

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

07/01/2023

1st year $ 16.00
2nd year   17.00
3rd year   18.00

1st year* $ 16.39
2nd year*   17.44
3rd year*   18.54

1st year** $ 18.50
2nd year**   19.50
3rd year**   20.50

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

Supplemental benefits:
Per hour:

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

8-8A/28A-MP

Plumber 08/01/2023

JOB DESCRIPTION  Plumber DISTRICT  8
ENTIRE COUNTIES
Dutchess

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

WAGES
Per hour: 07/01/2023
 Plumber  &
 Steamfitter $ 57.08
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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: $ 42.38

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

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

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

07/01/2023

1st year $ 21.80
2nd year 30.11
3rd year 34.93
4th year 41.89
5th year 48.24

Supplemental Benefits per hour:

1st year $ 17.95
2nd year 22.96
3rd year 26.66
4th year 30.82
5th year 33.99

8-21.2-SF

Plumber - HVAC / Service 08/01/2023

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: 07/01/2023

HVAC Service $ 42.68
+ $ 4.37*

*Note: This portion of wage is not subject to overtime premium.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker HVAC Service
$ 28.99

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:
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1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr.
$ 19.32 $ 22.91 $ 28.56 $ 35.13 $ 38.15
+$2.39* +$2.70* +$3.25* +$3.88* +$4.12*

*Note: This portion of wage is not subject to overtime premium.

Supplemental Benefits per hour:

Apprentices 07/01/2023

1st term $ 20.84
2nd term  22.28
3rd term  23.85
4th term  26.01
5th term  27.55

8-21.1&2-SF/Re/AC

Plumber - Jobbing & Alterations 08/01/2023

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: 07/01/2023
Journeyworker: $ 48.51

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:
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

$ 34.76

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 $ 20.92
2nd year 23.24
3rd year 25.29
4th year 35.48
5th year 37.49

Supplemental Benefits per hour:

1st year $ 11.45
2nd year 13.46
3rd year 17.51
4th year 23.67
5th year 25.68

8-21.3-J&A
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Roofer 08/01/2023

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

WAGES
Per Hour: 07/01/2023 05/01/2024

Additional
Roofer/Waterproofer $ 46.50 $2.50

+ $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: $ 31.37

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

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

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

1st 2nd 3rd 4th
$ 16.28 $ 23.25 $ 27.90 $ 34.88

+ 3.50* + 4.20* + 5.26*
Supplements:

1st 2nd 3rd 4th
$ 4.03 $ 15.85 $ 18.95 $ 23.61

* This portion is not subjected to overtime premiums.

 (1)  year term apprentices indentured after 01/01/2023
1st 2nd 3rd 4th 5th

$ 17.67 $ 20.93 $ 23.25 $ 27.90 $ 34.88
+ 3.16* + 3.50* + 4.20* + 5.26

Supplements:
1st 2nd 3rd 4th 5th

$ 7.61 $ 14.29 $ 15.85 $ 18.95 $ 23.61

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

Sheetmetal Worker 08/01/2023

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

WAGES
07/01/2023

SheetMetal Worker $ 47.00
+ 3.60*

*This portion is not subject to overtime premiums.

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  $ 45.62

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

HOLIDAY
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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

$ 17.50 $ 19.67 $ 21.87 $ 24.05 $ 26.24 $ 28.44 $ 31.10 $ 33.75
+ 1.44* + 1.62* + 1.80* + 1.98* + 2.16* + 2.34* + 2.52* + 2.70*

*This portion is not subject to overtime premiums.

Supplemental Benefits per hour:

Apprentices
  1st term $ 19.53
  2nd term 21.99
  3rd term 24.42
  4th term 26.88
  5th term 29.32
  6th term 31.75
  7th term 33.72
  8th term 35.71

8-38

Sprinkler Fitter 08/01/2023

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

WAGES
Per hour 07/01/2023

Sprinkler $ 50.86
Fitter

SUPPLEMENTAL BENEFITS
Per hour

Journeyperson $ 30.19

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
$ 24.77 $ 27.53 $ 30.03 $ 32.78 $ 35.53 $ 38.29 $ 41.04 $ 43.79 $ 46.54 $ 49.30

Supplemental Benefits per hour

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
$ 8.74 $ 8.74 $ 20.32 $ 20.32 $ 20.57 $ 20.57 $ 20.57 $ 20.57 $ 20.57 $ 20.57

1-669.2

Teamster - Building / Heavy&Highway 08/01/2023

JOB DESCRIPTION  Teamster - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess, Orange, Rockland, Sullivan, Ulster

WAGES

Page 65

Prevailing Wage Rates for 07/01/2023 - 06/30/2024 Published by the New York State Department of Labor
Last Published on Aug 01 2023 PRC Number 2022009106  Dutchess County



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

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

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

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

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

GROUP 5:  Straight Trucks.

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

WAGES: (per hour) 07/01/2023

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

NOTE ADDITIONAL PREMIUMS:
- On projects requiring an irregular shift a premium of 10% will be paid on wages.  The premium will be paid for off-shift or irregular shift work
when mandated by Governmental Agency.
- Employees engaged in hazardous/toxic waste removal, on a State or Federally designated hazardous/toxic waste site, where the employee
comes in contact with hazardous/toxic waste material and when personal protective equipment is required for respiratory, skin, or eye
protection, the employee shall receive an additional 20% premium above the hourly wage.

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

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

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

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

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

11-445B/HH

Teamster - Delivery - Building / Heavy&Highway 08/01/2023

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

ENTIRE COUNTIES
Dutchess, Orange, Rockland, Sullivan, Ulster

WAGES
Group 1         Tractor Trailer Drivers
Group 2         Tri- Axle
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Wages: 07/01/2023

Group 1 $ 33.70
Group 2 29.70

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

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

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

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

11-445 B/HH Delivery

Welder 08/01/2023

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

WAGES
Per hour 07/01/2023

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

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

OVERTIME PAY
HOLIDAY

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

( E5 ) Double time after 8 hours on Saturdays

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

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

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

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

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

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

( L  ) Double the hourly rate on Saturday

( M  ) Double the hourly rate on Saturday and Sunday

( N  ) Double the hourly rate on Saturday and Holidays

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

( P  ) Double the hourly rate on Sunday

( Q  ) Double the hourly rate on Sunday and Holidays

( R  ) Double the hourly rate on Holidays

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

( T  ) Triple the hourly rate for Holidays

( U  ) Four times the hourly rate for Holidays

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

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

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

( 1 ) None

( 2 ) Labor Day

( 3 ) Memorial Day and Labor Day

( 4 ) Memorial Day and July 4th

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

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

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

( 8 ) Good Friday

( 9 ) Lincoln's Birthday

( 10 ) Washington's Birthday

( 11 ) Columbus Day

( 12 ) Election Day

( 13 ) Presidential Election Day

( 14 ) 1/2 Day on Presidential Election Day

( 15 ) Veterans Day

( 16 ) Day after Thanksgiving

( 17 ) July 4th

( 18 ) 1/2 Day before Christmas

( 19 ) 1/2 Day before New Years

( 20 ) Thanksgiving

( 21 ) New Year's Day

( 22 ) Christmas

( 23 ) Day before Christmas

( 24 ) Day before New Year's

( 25 ) Presidents' Day

( 26 ) Martin Luther King, Jr. Day

( 27 ) Memorial Day

( 28 ) Easter Sunday
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( 29 ) Juneteenth
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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





 



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 *****4018 ADIRONDACK BUILDING
RESTORATION INC.

4156 WILSON ROAD EAST
TABERG NY 13471

03/26/2019 03/26/2024

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

400 OSER AVE
#2300HAUPPAUGE NY 11788

09/11/2019 09/11/2024

DOL DOL *****1687 ADVANCED SAFETY
SPRINKLER INC

261 MILL ROAD
P.O BOX 296EAST AURORA

NY 14052

05/29/2019 05/29/2024

DOL NYC ALL COUNTY SEWER & DRAIN,
INC.

7 GREENFIELD DR
WARWICK NY 10990

03/25/2022 03/25/2027

DOL NYC AMJED PARVEZ 401 HANOVER AVENUE
STATEN ISLAND NY 10304

01/11/2021 01/11/2026

DOL DOL ANGELO F COKER 2610 SOUTH SALINA STREET
SUITE 14SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL ANGELO F COKER 2610 SOUTH SALINA STREET
SUITE 14SYRACUSE NY 13205

12/04/2018 12/04/2023

DOL DOL ANGELO GARCIA 515 WEST AVE
UNIT PH 13NORWALK CT

06850

05/12/2021 05/12/2026

DOL DOL ANGELO TONDO 449 WEST MOMBSHA ROAD
MONROE NY 10950

06/06/2022 06/06/2027

DOL DOL ANITA SALERNO 158 SOLAR ST
SYRACUSE NY 13204

01/07/2019 01/07/2024

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

10 SOUTH 5TH ST
LOCUST VALLEY NY 11560

09/26/2022 09/26/2027

DOL NYC ARADCO CONSTRUCTION
CORP

115-46 132RD ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL DOL ARNOLD A. PAOLINI 1250 BROADWAY ST
BUFFALO NY 14212

02/03/2020 02/03/2025

DOL NYC ARSHAD MEHMOOD 168-42 88TH AVENUE
JAMAICA NY 11432

11/20/2019 11/20/2024

DOL NYC *****2591 AVI 212 INC. 260 CROPSEY AVENUE
APT 11GBROOKLYN NY 11214

10/30/2018 10/30/2023

DOL NYC AVM CONSTRUCTION CORP 117-72 123RD ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL NYC AZIDABEGUM 524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL DOL *****8421 B & B DRYWALL, INC 206 WARREN AVE
APT 1WHITE PLAINS NY 10603

12/14/2021 12/14/2026

DOL NYC BALWINDER SINGH 421 HUDSON ST
SUITE C5NEW YORK NY 10014

02/20/2019 02/20/2024

DOL NYC *****8416 BEAM CONSTRUCTION, INC. 50 MAIN ST
WHITE PLAINS NY 10606

01/04/2019 01/04/2024

DOL DOL BERNARD BEGLEY 38 LONG RIDGE ROAD
BEDFORD NY 10506

12/18/2019 12/18/2024

DOL NYC *****2113 BHW CONTRACTING, INC. 401 HANOVER AVENUE
STATEN ISLAND NY 10304

01/11/2021 01/11/2026

DOL DOL *****3627 BJB CONSTRUCTION CORP. 38 LONG RIDGE ROAD
BEDFORD NY 10506

12/18/2019 12/18/2024

DOL DOL *****4512 BOB BRUNO EXCAVATING,
INC

5 MORNINGSIDE DR
AUBURN NY 13021

05/28/2019 05/28/2024

DOL DOL BOGDAN MARKOVSKI 370 W. PLEASANTVIEW AVE
SUITE 2.329HACKENSACK NJ

07601

02/11/2019 02/11/2024

DOL DOL BRADLEY J SCHUKA 4 BROTHERS ROAD
WAPPINGERS FALLS NY 12590

10/20/2020 10/20/2025

DOL DOL BRUCE P. NASH JR. 5841 BUTTERNUT ROAD
EAST SYRACUSE NY 13057

09/12/2018 09/12/2023

DOL DOL *****9383 C.C. PAVING AND
EXCAVATING, INC.

2610 SOUTH SALINA ST
SUITE 12SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL *****9383 C.C. PAVING AND
EXCAVATING, INC.

2610 SOUTH SALINA ST
SUITE 12SYRACUSE NY 13205

12/04/2018 12/04/2023

DOL DOL *****4083 C.P.D. ENTERPRISES, INC P.O BOX 281
WALDEN NY 12586

03/03/2020 03/03/2025

DOL DOL *****5161 CALADRI DEVELOPMENT
CORP.

1223 PARK ST.
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL DOL *****3391 CALI ENTERPRISES, INC. 1223 PARK STREET
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL NYC CALVIN WALTERS 465 EAST THIRD ST
MT. VERNON NY 10550

09/09/2019 09/09/2024

              NYSDOL Bureau of Public Work Debarment List      08/01/2023
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Article 8

 

 
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 CHARLES ZAHRADKA 863 WASHINGTON STREET
FRANKLIN SQUARE NY 11010

03/10/2020 03/10/2025

DOL DOL CHRISTOPHER GRECO 26 NORTH MYRTLE AVENUE
SPRING VALLEY NY 10956

02/18/2021 02/18/2026

DOL DOL CHRISTOPHER J MAINI 19 CAITLIN AVE
JAMESTOWN NY 14701

09/17/2018 09/17/2023

DOL DOL CHRISTOPHER
PAPASTEFANOU A/K/A CHRIS

PAPASTEFANOU

1445 COMMERCE AVE
BRONX NY 10461

05/30/2019 05/30/2024

DOL DOL *****1927 CONSTRUCTION PARTS
WAREHOUSE, INC.

CPW 5841 BUTTERNUT ROAD
EAST SYRACUSE NY 13057

09/12/2018 09/12/2023

DOL DOL CRAIG JOHANSEN 10 SOUTH 5TH ST
LOCUST VALLEY NY 11560

09/26/2022 09/26/2027

DOL DOL *****3228 CROSS-COUNTY
LANDSCAPING AND TREE

SERVICE, INC.

ROCKLAND
TREE

SERVICE

26 NORTH MYRTLE AVENUE
SPRING VALLEY NY 10956

02/18/2021 02/18/2026

DOL DOL *****2524 CSI ELECTRICAL &
MECHANICAL INC

42-32 235TH ST
DOUGLASTON NY 11363

01/14/2019 01/14/2024

DOL DOL *****7619 DANCO CONSTRUCTION
UNLIMITED INC.

485 RAFT AVENUE
HOLBROOK NY 11741

10/19/2021 10/19/2026

DOL DOL DANIEL ROBERT MCNALLY 7 GREENFIELD DRIVE
WARWICK NY 10990

03/25/2022 03/25/2027

DOL DOL DARIAN L COKER 2610 SOUTH SALINA ST
SUITE 2CSYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL DARIAN L COKER 2610 SOUTH SALINA ST
SUITE 2CSYRACUSE NY 13205

12/04/2018 12/04/2023

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

NY 10306

11/14/2019 11/14/2024

DOL DOL DELPHI PAINTING &
DECORATING CO INC

1445 COMMERCE AVE
BRONX NY 10461

05/30/2019 05/30/2024

DOL DOL *****5175 EAGLE MECHANICAL AND
GENERAL CONSTRUCTION

LLC

11371 RIDGE RD
WOLCOTT NY 14590

02/03/2020 02/03/2025

DOL AG EDWIN HUTZLER 23 NORTH HOWELLS RD
BELLPORT NY 11713

08/04/2021 08/04/2026

DOL DA EDWIN HUTZLER 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL *****0780 EMES HEATING & PLUMBING
CONTR

5 EMES LANE
MONSEY NY 10952

01/20/2002 01/20/3002

DOL NYC *****5917 EPOCH ELECTRICAL, INC 97-18 50TH AVE
CORONA NY 11368

04/19/2018 04/19/2024

DOL DOL FAIGY LOWINGER 11 MOUNTAIN RD
28 VAN BUREN DRMONROE

NY 10950

03/20/2019 03/20/2024

DOL DOL FRANK BENEDETTO 19 CATLIN AVE
JAMESTOWN NY 14701

09/17/2018 09/17/2023

DOL DOL *****4722 FRANK BENEDETTO AND
CHRISTOPHER J MAINI

B & M
CONCRETE

19 CAITLIN AVE
JAMESTOWN NY 14701

09/17/2018 09/17/2023

DOL DA FREDERICK HUTZLER 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL NYC *****6616 G & G MECHANICAL
ENTERPRISES, LLC.

1936 HEMPSTEAD TURNPIKE
EAST MEDOW NY 11554

11/29/2019 11/29/2024

DOL DOL GABRIEL FRASSETTI 04/10/2019 04/10/2024

DOL NYC GAYATRI MANGRU 21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025

DOL DOL GEOFF CORLETT 415 FLAGGER AVE
#302STUART FL 34994

10/31/2018 10/31/2023

DOL DA GEORGE LUCEY 150 KINGS STREET
BROOKLYN NY 11231

01/19/1998 01/19/2998

DOL DOL GIGI SCHNECKENBURGER 261 MILL RD
EAST AURORA NY 14052

05/29/2019 05/29/2024

DOL DA GIOVANNA TRAVALJA 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL 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
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DOL DOL IRENE KASELIS 32 PENNINGTON AVE

WALDWICK NJ 07463
05/30/2019 05/30/2024

DOL DOL *****9211 J. WASE CONSTRUCTION
CORP.

8545 RT 9W
ATHENS NY 12015

03/09/2021 03/09/2026

DOL DOL J.M.J CONSTRUCTION 151 OSTRANDER AVENUE
SYRACUSE NY 13205

11/21/2022 11/21/2027

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

12/22/2022 12/22/2027

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

10/25/2022 10/25/2027

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

12/22/2022 12/22/2027

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

10/25/2022 10/25/2027

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

12/12/2022 12/12/2027

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

10/25/2022 10/25/2027

DOL DOL *****1147 J.R.N. CONSTRUCTION, LLC 531 THIRD ST
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL *****1147 J.R.N. CONSTRUCTION, LLC 531 THIRD ST
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL JAMES J. BAKER 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL *****7993 JBS DIRT, INC. 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL *****5368 JCH MASONRY &
LANDSCAPING INC.

35 CLINTON AVE
OSSINING NY 10562

09/12/2018 09/12/2023

DOL DOL *****2435 JEFFEL D. JOHNSON JMJ7 AND
SON

5553 CAIRNSTRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JEFFEL JOHNSON ELITE
CARPENTER REMODEL AND

CONSTRUCTION

C2 EVERGREEN CIRCLE
LIVERPOOL NY 13090

11/21/2022 11/21/2027

DOL DOL *****2435 JEFFREY M. JOHNSON JMJ7 AND
SON

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL NYC JENNIFER GUERRERO 1936 HEMPSTEAD TURNPIKE
EAST MEADOW NY 11554

11/29/2019 11/29/2024

DOL DOL JIM PLAUGHER 17613 SANTE FE LINE ROAD
WAYNEFIELD OH 45896

07/16/2021 07/16/2026

DOL DOL JMJ7 & SON CONSTRUCTION,
LLC

5553 CAIRNS TRAIL
LIVERPOOL NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 AND SONS
CONTRACTORS

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS 7014 13TH AVENUE
BROOKLYN NY 11228

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS AND
SONS

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS, LLC 5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JOHN GOCEK 14B COMMERCIAL AVE
ALBANY NY 12065

11/14/2019 11/14/2024

DOL DOL JOHN MARKOVIC 47 MANDON TERRACE
HAWTHORN NJ 07506

03/29/2021 03/29/2026

DOL DOL JOHN WASE 8545 RT 9W
ATHENS NY 12015

03/09/2021 03/09/2026

DOL DOL JON E DEYOUNG 261 MILL RD
P.O BOX 296EAST AURORA

NY 14052

05/29/2019 05/29/2024

DOL DOL JORGE RAMOS 8970 MIKE GARCIA DR
MANASSAS VA 20109

07/16/2021 07/16/2026

DOL DOL JORI PEDERSEN 415 FLAGER AVE
#302STUART FL 34994

10/31/2018 10/31/2023

DOL DOL JOSE CHUCHUCA 35 CLINTON AVE
OSSINING NY 10562

09/12/2018 09/12/2023

DOL DOL JOSEPH K. SALERNO 1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028
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DOL DOL JOSEPH K. SALERNO II 1010 TILDEN AVE

UTICA NY 13501
07/24/2023 07/24/2028

DOL DOL JOY MARTIN 2404 DELAWARE AVE
NIGARA FALLS NY 14305

09/12/2018 09/12/2023

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

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

10/25/2022 10/25/2027

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

12/22/2022 12/22/2027

DOL DOL JRN PAVING, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL JRN PAVING, LLC 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL JULIUS AND GITA BEHREND 5 EMES LANE
MONSEY NY 10952

11/20/2002 11/20/3002

DOL DOL KARIN MANGIN 796 PHELPS ROAD
FRANKLIN LAKES NJ 07417

12/01/2020 12/01/2025

DOL DOL KATE E. CONNOR 7088 INTERSTATE ISLAND RD
SYRACUSE NY 13209

03/31/2021 03/31/2026

DOL DOL *****2959 KELC DEVELOPMENT, INC 7088 INTERSTATE ISLAND RD
SYRACUSE NY 13209

03/31/2021 03/31/2026

DOL DOL KIMBERLY F. BAKER 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL *****3490 L & M
CONSTRUCTION/DRYWALL

INC.

1079 YONKERS AVE
YONKERS NY 10704

08/07/2018 08/07/2023

DOL DA *****8816 LAKE CONSTRUCTION AND
DEVELOPMENT
CORPORATION

150 KINGS STREET
BROOKLYN NY 11231

08/19/1998 08/19/2998

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

10/25/2022 10/25/2027

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

12/22/2022 12/22/2027

DOL AG *****3291 LINTECH ELECTRIC, INC. 3006 TILDEN AVE
BROOKLYN NY 11226

02/16/2022 02/16/2027

DOL DA *****4460 LONG ISLAND GLASS &
STOREFRONTS, LLC

4 MANHASSET TRL
RIDGE NY 11961

09/06/2018 09/06/2023

DOL DOL LOUIS A. CALICCHIA 1223 PARK ST.
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL NYC LUBOMIR PETER SVOBODA 27 HOUSMAN AVE
STATEN ISLAND NY 10303

12/26/2019 12/26/2024

DOL NYC M & L STEEL & ORNAMENTAL
IRON CORP.

27 HOUSMAN AVE
STATEN ISLAND NY 10303

12/26/2019 12/26/2024

DOL DOL *****2196 MAINSTREAM SPECIALTIES,
INC.

11 OLD TOWN RD
SELKIRK NY 12158

02/02/2021 02/02/2026

DOL DA MANUEL P TOBIO 150 KINGS STREET
BROOKLYN NY 14444

08/19/1998 08/19/2998

DOL DA MANUEL TOBIO 150 KINGS STREET
BROOKLYN NY 11231

08/19/1998 08/19/2998

DOL NYC MAREK FABIJANOWSKI 50 MAIN ST
WHITE PLAINS NY 10606

01/04/2019 01/04/2024

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

03/10/2020 03/10/2025

DOL DOL MATTHEW P. KILGORE 4156 WILSON ROAD EAST
TABERG NY 13471

03/26/2019 03/26/2024

DOL DOL MICHAEL LENIHAN 1079 YONKERS AVE
UNIT 4YONKERS NY 10704

08/07/2018 08/07/2023

DOL DOL *****4829 MILESTONE ENVIRONMENTAL
CORPORATION

704 GINESI DRIVE
SUITE 29MORGANVILLE NJ

07751

04/10/2019 04/10/2024

DOL NYC *****9926 MILLENNIUM FIRE
PROTECTION, LLC

325 W. 38TH STREET
SUITE 204NEW YORK NY

10018

11/14/2019 11/14/2024

DOL NYC *****0627 MILLENNIUM FIRE SERVICES,
LLC

14 NEW DROP LNE
2ND FLOORSTATEN ISLAND

NY 10306

11/14/2019 11/14/2024
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DOL DOL *****1320 MJC MASON CONTRACTING,

INC.
42 FOWLER AVENUE

CORTLAND MANOR NY 10567
10/25/2022 10/25/2027

DOL DOL *****1320 MJC MASON CONTRACTING,
INC.

42 FOWLER AVENUE
CORTLAND MANOR NY 10567

01/24/2023 01/24/2028

DOL NYC MUHAMMED A. HASHEM 524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL NYC NAMOW, INC. 84-22 GRAND AVENUE
ELMHURST NY 11373

03/10/2020 03/10/2025

DOL DOL *****7790 NATIONAL BUILDING &
RESTORATION CORP

1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DOL *****1797 NATIONAL CONSTRUCTION
SERVICES, INC

1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DA *****9786 NATIONAL INSULATION & GC
CORP

180 MILLER PLACE
HICKSVILLE NY 11801

12/12/2018 12/12/2023

DOL NYC NAVIT SINGH 402 JERICHO TURNPIKE
NEW HYDE PARK NY 11040

08/10/2022 08/10/2027

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL *****7429 NICOLAE I. BARBIR BESTUCCO
CONSTRUCTI

ON, INC.

444 SCHANTZ ROAD
ALLENTOWN PA 18104

09/17/2020 09/17/2025

DOL NYC *****5643 NYC LINE CONTRACTORS,
INC.

402 JERICHO TURNPIKE
NEW HYDE PARK NY 11040

08/10/2022 08/10/2027

DOL DOL PAULINE CHAHALES 935 S LAKE BLVD
MAHOPAC NY 10541

03/02/2021 03/02/2026

DOL DOL PETER STEVENS 11 OLD TOWN ROAD
SELKIRK NY 12158

02/02/2021 02/02/2026

DOL DOL PETER STEVENS 8269 21ST ST
BELLEROSE NY 11426

12/22/2022 12/22/2027

DOL DOL *****0466 PRECISION BUILT FENCES,
INC.

1617 MAIN ST
PEEKSKILL NY 10566

03/03/2020 03/03/2025

DOL NYC RASHEL CONSTRUCTION
CORP

524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL DOL *****1068 RATH MECHANICAL
CONTRACTORS, INC.

24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL DOL *****2633 RAW POWER ELECTRIC
CORP.

3 PARK CIRCLE
MIDDLETOWN NY 10940

07/11/2022 07/11/2027

DOL DA *****7559 REGAL CONTRACTING INC. 24 WOODBINE AVE
NORTHPORT NY 11768

10/01/2020 10/01/2025

DOL DOL *****9148 RICH T CONSTRUCTION 107 WILLOW WOOD LANE
CAMILLUS NY 13031

11/13/2018 11/13/2023

DOL DOL RICHARD MACONE 8617 THIRD AVE
BROOKLYN NY 11209

09/17/2018 09/17/2023

DOL DOL RICHARD REGGIO 1617 MAIN ST
PEEKSKILL NY 10566

03/03/2020 03/03/2025

DOL DOL *****9148 RICHARD TIMIAN RICH T
CONSTRUCTI

ON

108 LAMONT AVE
SYRACUSE NY 13209

10/16/2018 10/16/2023

DOL DOL RICHARD TIMIAN JR. 108 LAMONT AVE
SYRACUSE NY 13209

10/16/2018 10/16/2023

DOL DOL RICHARD TIMIAN JR. 108 LAMONT AVE
SYRACUSE NY 13209

11/13/2018 11/13/2023

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

01/11/2003 01/11/3003

DOL DOL ROBERT A. VALERINO 3841 LANYARD COURT
NEW PORT RICHEY FL 34652

07/09/2019 07/09/2024

DOL DOL ROBERT BRUNO 5 MORNINGSIDE DRIVE
AUBURN NY 13021

05/28/2019 05/28/2024

DOL DOL ROMEO WARREN 161 ROBYN RD
MONROE NY 10950

07/11/2022 07/11/2027

DOL DOL RONALD MESSEN 14B COMMERCIAL AVE
ALBANY NY 12065

11/14/2019 11/14/2024

DOL DOL *****7172 RZ & AL INC. 198 RIDGE AVENUE
VALLEY STREAM NY 11581

06/06/2022 06/06/2027

DOL DOL *****1365 S & L PAINTING, INC. 11 MOUNTAIN ROAD
P.O BOX 408MONROE NY

10950

03/20/2019 03/20/2024

DOL DOL *****7730 S C MARTIN GROUP INC. 2404 DELAWARE AVE
NIAGARA FALLS NY 14305

09/12/2018 09/12/2023
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DOL DOL SAL FRESINA MASONRY

CONTRACTORS, INC.
1935 TEALL AVENUE
SYRACUSE NY 13206

07/16/2021 07/16/2026

DOL DOL SAL MASONRY
CONTRACTORS, INC.

(SEE COMMENTS)
SYRACUSE NY 13202

07/16/2021 07/16/2026

DOL DOL *****9874 SALFREE ENTERPRISES INC P.O BOX 14
2821 GARDNER RDPOMPEI NY

13138

07/16/2021 07/16/2026

DOL DOL SALVATORE A FRESINA A/K/A
SAM FRESINA

107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13218

07/16/2021 07/16/2026

DOL DOL SAM FRESINA 107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13218

07/16/2021 07/16/2026

DOL NYC *****0349 SAM WATERPROOFING INC 168-42 88TH AVENUE
APT.1 AJAMAICA NY 11432

11/20/2019 11/20/2024

DOL DA *****0476 SAMCO ELECTRIC CORP. 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL NYC *****1130 SCANA CONSTRUCTION
CORP.

863 WASHINGTON STREET
FRANKLIN SQUARE NY 11010

03/10/2020 03/10/2025

DOL DOL *****2045 SCOTT DUFFIE DUFFIE'S
ELECTRIC,

INC.

P.O BOX 111
CORNWALL NY 12518

03/03/2020 03/03/2025

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

03/03/2020 03/03/2025

DOL NYC *****6597 SHAIRA CONSTRUCTION
CORP.

421 HUDSON STREET
SUITE C5NEW YORK NY 10014

02/20/2019 02/20/2024

DOL DOL SHULEM LOWINGER 11 MOUNTAIN ROAD
28 VAN BUREN DRMONROE

NY 10950

03/20/2019 03/20/2024

DOL DA SILVANO TRAVALJA 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL DOL *****0440 SOLAR GUYS INC. 8970 MIKE GARCIA DR
MANASSAS VA 20109

07/16/2021 07/16/2026

DOL NYC SOMATIE RAMSUNAHAI 115-46 132ND ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL DOL *****2221 SOUTH BUFFALO ELECTRIC,
INC.

1250 BROADWAY ST
BUFFALO NY 14212

02/03/2020 02/03/2025

DOL NYC *****3661 SPANIER BUILDING
MAINTENANCE CORP

200 OAK DRIVE
SYOSSET NY 11791

03/14/2022 03/14/2027

DOL DOL STANADOS KALOGELAS 485 RAFT AVENUE
HOLBROOK NY 11741

10/19/2021 10/19/2026

DOL DOL *****3496 STAR INTERNATIONAL INC 89-51 SPRINGFIELD BLVD
QUEENS VILLAGE NY 11427

08/11/2003 08/11/3003

DOL DOL *****6844 STEAM PLANT AND CHX
SYSTEMS INC.

14B COMMERCIAL AVENUE
ALBANY NY 12065

11/14/2019 11/14/2024

DOL DOL *****9933 STEED GENERAL
CONTRACTORS, INC.

1445 COMMERCE AVE
BRONX NY 10461

05/30/2019 05/30/2024

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

07/16/2021 07/16/2026

DOL DOL STEFANOS PAPASTEFANOU,
JR. A/K/A STEVE

PAPASTEFANOU, JR.

256 WEST SADDLE RIVER RD
UPPER SADDLE RIVER NJ

07458

05/30/2019 05/30/2024

DOL DOL STEVE TATE 415 FLAGER AVE
#302STUART FL 34994

10/31/2018 10/31/2023

DOL DOL STEVEN MARTIN 2404 DELWARE AVE
NIAGARA FALLS NY 14305

09/12/2018 09/12/2023

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

5-10 BANTA PLACE
FAIR LAWN PLACE NJ 07410

03/29/2021 03/29/2026

DOL DOL *****1060 SUNN ENTERPRISES GROUP,
LLC

370 W. PLEASANTVIEW AVE
SUITE 2.329HACKENSACK NJ

07601

02/11/2019 02/11/2024

DOL DOL *****9150 SURGE INC. 8269 21ST STREET
BELLEROSE NY 11426

12/22/2022 12/22/2027

DOL DOL SYED RAZA 198 RIDGE AVENUE
 NY 11581

06/06/2022 06/06/2027

DOL DOL *****8209 SYRACUSE SCALES, INC. 158 SOLAR ST
SYRACUSE NY 13204

01/07/2019 01/07/2024

DOL DOL TERRY THOMPSON 11371 RIDGE RD
WOLCOTT NY 14590

02/03/2020 02/03/2025

DOL DOL *****9733 TERSAL CONSTRUCTION
SERVICES INC

107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13208

07/16/2021 07/16/2026

DOL DOL TERSAL CONTRACTORS, INC. 221 GARDNER RD
P.O BOX 14POMPEI NY 13138

07/16/2021 07/16/2026
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DOL DOL TERSAL DEVELOPMENT
CORP.

1935 TEALL AVENUE
SYRACUSE NY 13206

07/16/2021 07/16/2026

DOL DOL TEST P.O BOX 123
ALBANY NY 12204

05/20/2020 05/20/2025

DOL DOL *****6789 TEST1000 P.O BOX 123
ALBANY NY 12044

03/01/2021 03/01/2026

DOL DOL *****5766 THE COKER CORPORATION COKER
CORPORATIO

N

2610 SOUTH SALINA ST
SUITE 14SYRACUSE NY 13205

12/04/2018 12/04/2023

DOL DOL *****5766 THE COKER CORPORATION COKER
CORPORATIO

N

2610 SOUTH SALINA ST
SUITE 14SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DA *****1050 TRI STATE CONSTRUCTION
OF NY CORP.

50-39 175TH PLACE
FRESH MEADOWS NY 11365

03/28/2022 03/28/2027

DOL DA *****4106 TRIPLE H CONCRETE CORP 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL *****8210 UPSTATE CONCRETE &
MASONRY CONTRACTING CO

INC

449 WEST MOMBSHA ROAD
MONROE NY 10950

06/06/2022 06/06/2027

DOL DOL *****6392 V.M.K CORP. 8617 THIRD AVE
BROOKLYN NY 11209

09/17/2018 09/17/2023

DOL DOL *****6418 VALHALLA CONSTRUCTION,
LLC.

796 PHLEPS ROAD
FRANKLIN LAKES NJ 07417

12/01/2020 12/01/2025

DOL NYC *****2426 VICKRAM MANGRU VICK
CONSTRUCTI

ON

21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025

DOL NYC VICKRAM MANGRU 21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025

DOL DOL VICTOR ALICANTI 42-32 235TH ST
DOUGLASTON NY 11363

01/14/2019 01/14/2024

DOL NYC VIKTAR PATONICH 2630 CROPSEY AVE
BROOKLYN NY 11214

10/30/2018 10/30/2023

DOL DOL VIKTORIA RATH 24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL NYC *****3673 WALTERS AND WALTERS,
INC.

465 EAST AND THIRD ST
MT. VERNON NY 10550

09/09/2019 09/09/2024

DOL DOL *****3296 WESTERN NEW YORK
CONTRACTORS, INC.

3841 LAYNARD COURT
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SECTION 01 08 00 - GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. General requirements for coordinating and scheduling commissioning. 

2. Commissioning meetings. 

3. Commissioning reports. 

4. Test equipment, instrumentation, and tools (including, but not limited to, proprietary test 

equipment, instrumentation, and tools) required to perform tests. 

5. Use of test equipment, instrumentation, and tools for commissioning. 

6. Construction checklist requirements, including, but not limited to, installation checks, 

startup, performance tests, and performance test demonstration. 

7. Commissioning tests and commissioning test demonstration. 

8. Adjusting, verifying, and documenting identified systems and assemblies.  

9. Work to correct commissioning issues. 

10. Work to repeat tests when equipment and systems fail acceptance criteria. 

B. Related Requirements: 

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

commissioning. 

2. Section 01 77 00 "Closeout Procedures" for certificate of Construction Phase 

Commissioning Completion submittal requirements. 

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

maintenance data submittal. 

4. Section 23 08 00 "Commissioning of HVAC" for technical commissioning requirements 

for HVAC systems.  

5. Section 26 08 00 "Commissioning of Electrical" for technical commissioning 

requirements for Electrical systems. 

6. Individual Technical Specifications and Drawings: Equipment and systems design and 

installation, startup, field quality-control testing, and additional requirements indicated in 

the Contract Documents. 

01 08 00 



 

 

 

GENERAL COMMISSIONING REQUIREMENTS  Tetra Tech 

01 08 00 / Page 2 Project No.  279180-22004 Architects & Engineers 

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. Commissioning Authority: An entity engaged by Owner, and identified in Section 011000 

"Summary," to evaluate Commissioning-Process Work. 

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 011200 

"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 017700 "Closeout Procedures" for certificate of Construction Phase 

Commissioning Completion submittal requirements. 

1. Commissioning is complete when the work specified in this Section and related Sections 

has been completed and accepted, including, but not limited to, the following: 

a. Completion of tests and acceptance of test results. 

b. Resolution of issues, as verified by retests performed and documented with 

acceptance of retest results. 

c. Comply with requirements in Section 01 79 00 "Demonstration and Training." 

d. Completion and acceptance of submittals and reports. 

F. 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. 

G. "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. 

H. Test: Performance tests, performance test demonstrations, commissioning tests, and 

commissioning test demonstrations. 

I. Sampling Procedures and Tables for Inspection by Attributes: As defined in ASQ Z1.4. 
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1.4 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. 

4. Construction Manager, plus employees and consultants that Construction Manager may 

deem appropriate for a particular portion of the commissioning. 

1.5 SUBMITTALS 

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

general requirements for commissioning. 

B. Commissioning Plan Information: 

1. List of Contractor-appointed commissioning team members to include specific personnel 

and subcontractors to the performance of the various commissioning requirements. 

2. Schedule of commissioning activities, integrated with the construction schedule. Comply 

with requirements in Section 01 32 00 "Construction Progress Documentation" for 

construction schedule general requirements for commissioning. 

3. Contractor personnel and subcontractors to participate in each test. 

4. List of instrumentation required for each test to include identification of parties that will 

provide instrumentation for each test. 
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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. 

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. 
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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: 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. Data Trend Logs: Submit data trend logs at the end of the trend log period. 

5. 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. 

1.6 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. 

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. 

1.7 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. 
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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. 

1.8 COMMISSIONING AUTHORITY'S RESPONSIBILITIES 

A. Commissioning Authority Responsibilities: Comply with requirements in Section 01 12 00 

"Summary of Multiple Contracts." 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT, INSTRUMENTATION, AND TOOLS 

A. Test equipment and instrumentation required to perform the commissioning shall remain the 

property of Contractor unless otherwise indicated. 

B. Test equipment and instrumentation required to perform commissioning shall comply with the 

following criteria: 

1. Be manufactured for the purpose of testing and measuring tests for which they are being 

used and have an accuracy to test and measure system performance within the tolerances 

required to determine acceptable performance. 
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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. 

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. 
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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. 

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. 
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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. 

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. 
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2. In addition, installing contractors may be required to assist in tests of equipment and 

systems with which their work interfaces. 

3.4 COMMISSIONING COORDINATOR RESPONSIBILITIES    

A. Management and Coordination: Manage, schedule, and coordinate commissioning, including, 

but not limited to, the following: 

1. Coordinate with subcontractors on their commissioning responsibilities and activities. 

2. Obtain, assemble, and submit commissioning documentation. 

3. Attend periodic on-site commissioning meetings. Comply with requirements in 

Section 01 31 00 "Project Management and Coordination." 

4. Develop and maintain the commissioning schedule. Integrate commissioning schedule 

into the construction schedule. Update schedule at specified intervals. 

5. Review and comment on preliminary test procedures and data forms. 

6. Report inconsistencies and issues in system operations. 

7. Verify that tests have been completed and results comply with acceptance criteria, and 

that equipment and systems are ready before scheduling test demonstrations. 

8. Direct and coordinate test demonstrations. 

9. Coordinate witnessing of test demonstrations by Owner's witness. 

10. Coordinate and manage training. Be present during training sessions to direct video 

recording, present training and direct the training presentations of others. Comply with 

requirements in Section 017900 "Demonstration and Training." 

11. Prepare and submit specified commissioning reports. 

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

13. Retain original records of Commissioning-Process Work, organized as required for the 

commissioning report. Provide Owner's representative access to these records on request. 

14. Assemble and submit commissioning report. 

3.5 COMMISSIONING TESTING 

A. Quality Control: Construction checklists, including tests, are quality-control tools designed to 

improve the functional quality of Project. Test demonstrations evaluate the effectiveness of 

Contractor's quality-control process. 
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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. 

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. 



 

 

 

GENERAL COMMISSIONING REQUIREMENTS  Tetra Tech 

01 08 00 / Page 12 Project No.  279180-22004 Architects & Engineers 

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. 

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

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

3. Record data observed during performance of test demonstrations on approved data forms 

at the time of demonstration and when the results are observed. 
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4. 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. 

5. 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: 

a. Identify delayed tests by test number and title. 

b. Written approval of proposed delayed tests, including approved schedule of 

completion of delayed tests. 
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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. 

c. Record the commissioning compliance issue report number and describe the 

deficient condition on the data form. 
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d. Resolve commissioning compliance issues promptly. Complete and submit Part 2 

of the commissioning compliance issue report when issues are resolved. 

6. Diagnose and correct failed test demonstrations as follows: 

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

of issues observed. 

b. Record each step of the diagnostic procedure prior to performing the procedure. 

Update written procedure as changes become necessary. 

c. Record the results of each step of the diagnostic procedure. 

d. Record the conclusion of the diagnostic procedure on the fundamental cause of the 

issue. 

e. Determine and record corrective measures. 

f. Include diagnosis of fundamental cause of issues in commissioning compliance 

issue report. 

7. Retest: 

a. Schedule and repeat the complete test procedure for each test demonstration for 

which acceptable results are not achieved. Obtain signature of Owner's witness on 

retest data forms. Repeat test demonstration until acceptable results are achieved. 

Except for issues that are determined to result from design errors or omissions, or 

other conditions beyond Contractor's responsibility, compensate Owner for direct 

costs incurred as the result of repeated test demonstrations to achieve acceptable 

results. 

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

"Retest." 

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

a. Exceptions will be allowed if the cause of the issue is obvious and resolution can 

be completed in less than five minutes. If corrections are made under this 

exception, note the deficient conditions on the test data form and issue a 

commissioning compliance issue report. A new test data form, marked "Retest," 

shall be initiated after the resolution has been completed. 

3.6 COMMISSIONING MEETINGS 

A. Commissioning Authority will schedule and conduct commissioning meetings. Comply with 

requirements in Section 01 31 00 "Project Management and Coordination." 
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3.7 SEQUENCING 

A. Sequencing of Commissioning Verification Activities: For a particular material, item of 

equipment, assembly, or system, perform the following in the order listed unless otherwise 

indicated: 

1. Construction Checklists: 

a. Material checks. 

b. Installation checks. 

c. Start up, as appropriate. Some startup may depend on component performance. 

Such startup may follow component performance tests on which the startup 

depends. 

d. Performance Tests: 

1) Static tests, as appropriate. 

2) Component performance tests. Some component performance tests may 

depend on completion of startup. Such component performance tests may 

follow startup. 

3) Equipment and assembly performance tests. 

4) System performance tests. 

5) Intersystem performance tests. 

2. Commissioning tests. 

B. Before performing commissioning tests, verify that materials, equipment, assemblies, and 

systems are delivered, installed, started, and adjusted to perform according to construction 

checklists. 

C. Verify readiness of materials, equipment, assemblies, and systems by performing tests prior to 

performing test demonstrations. Notify Architect if acceptable results cannot be achieved due to 

conditions beyond Contractor's control or responsibility. 

D. Commence tests as soon as installation checks for materials, equipment, assemblies, or systems 

are satisfactorily completed. Tests of a particular system may proceed prior to completion of 

other systems, provided the incomplete work does not interfere with successful execution of 

test. 
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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." 

1. Include detailed commissioning activities in monthly updated Contractor's construction 

schedule and short interval schedule submittals. 

2. Schedule the start date and duration for the following commissioning activities: 

a. Submittals. 

b. Preliminary operation and maintenance manual submittals. 

c. Installation checks. 

d. Startup, where required. 

e. Performance tests. 

f. Performance test demonstrations. 

g. Commissioning tests. 

h. Commissioning test demonstrations. 

3. Schedule shall include a line item for each installation check, startup, and test activity 

specific to the equipment or systems involved. 

4. Determine milestones and prerequisites for commissioning. Show commissioning 

milestones, prerequisites, and dependencies in monthly updated critical-path-method 

construction schedule and short interval schedule submittals. 

C. Two-Week Look-Ahead Commissioning Schedule: 

1. Two weeks prior to the beginning of tests, submit a detailed two-week look-ahead 

schedule. Thereafter, submit updated two-week look-ahead schedules weekly for the 

duration of commissioning. 

2. Two-week look-ahead schedules shall identify the date, time, beginning location, 

Contractor personnel required, and anticipated duration for each startup or test activity. 

3. Use two-week look-ahead schedules to notify and coordinate participation of Owner's 

witnesses. 

D. Owner's Witness Coordination: 

1. Coordinate Owner's witness participation via Architect. 

2. Notify Architect of commissioning schedule changes at least two work days in advance 

for activities requiring the participation of Owner's witness. 
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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. 

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. 
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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. 

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. 
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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." 

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. 
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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: JV Forrestal ES, South Ave ES, Sargent ES, Rombout 

MS, and Beacon HS; Addition and Alterations to Glenham ES. 

1. Project Locations:   

a. JV Forrestal ES: 125 Liberty Street, Beacon, NY 12508. 

b. Glenham ES: 20 Chase Drive, Fishkill, NY 12524. 

c. South Ave ES:  60 South Ave., Beacon, NY 12508. 

d. Sargent ES: 29 Education Drive, Beacon, NY 12508. 

01 12 00 
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e. Rombout MS: 84 Matteawan Road, Beacon, NY 12508. 

f. Beacon High School: 99 Matteawan Road, Beacon, NY 12508. 

B. Owner:  Board of Education Beacon City School District. 

1. Address: 10 Education Drive, Beacon, NY 12508. 

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

Architects & Engineers. 

1. Address: 500 Bi-County Boulevard, Suite 104, Farmingdale, New York 11735. 

D. Other Owner Consultants:  The Owner has retained the following who have prepared designated 

portions of the Contract Documents: 

1. Environmental Abatement Survey, Testing, and Professional Design Services:  Quality 

Environmental Solutions & Technologies, Inc. 

 

a.  Address:  1376 Route 9, Wappingers Falls, NY 12590 

 

2. Construction Manager:  Jeff West at UW Marx, Inc. 

 

a. Address: 20 Gurley Ave., Troy, NY 12182. 

 

b. 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. 

 

3. Commissioning Authority (CxA): To Be Determined. 

 

a.  Commissioning Authority will be engaged for this Project to provide commissioning 

services, according to provisions of Division 01 Section “General Commissioning 

Requirements.” 

b.  Address:  TBD 

E. Project Representative:  Project Representative will be appointed by Owner. 

1. Project Representative will provide assistance in administering the Contract for 

Construction between Owner and each Contractor, according to provisions of Division 01 

Section “Project Management and Coordination”. 

F. Building Code in Effect for Project: New York State Uniform Fire Prevention and Building 

Code and the Energy Conservation Construction Code of New York State. 

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

Department. 
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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. Interior and exterior alterations at 6 buildings. 

B. Type of Contracts: 

1. Project will be constructed under coordinated, generally concurrent multiple contracts.  

Contracts for this Project include the following: 

a. General Contract GC-D1 

b. General Contract GC-D2 

c. Mechanical Contract MC-D1 

d. Mechanical Contract MC-D2 

e. Electrical Contract EC-D1 

f. Plumbing Contract PC-D1 

g. Site Contract SC-D4 

C. Cooperate fully with separate contractors so work on those contracts may be carried out 

smoothly, without interfering with or delaying work under this Contract or other contracts.  

Coordinate the Work of this Contract with work performed under separate contracts. 

1.6 CONSTRUCTION SCHEDULE 

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

1. General Contract GC-D1: 

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

Contract Award. 

b. Commencement of Construction (On-Site Activities): July 1, 2024. 

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

d. Substantial Completion date: September 3, 2024 

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

f. The Work shall be conducted simultaneously at both schools, with each phase 

substantially complete as indicated above. 

2. General Contract GC-D2: 

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

Contract Award. 

b. Commencement of Construction (On-Site Activities): July 1, 2024. 

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

d. Substantial Completion date: September 3, 2024 

e. Final completion date: 30 days after Substantial Completion 

f. The Work shall be conducted in both schools simultaneously, with each school 

substantially complete as indicated. 
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3. Mechanical Contract MC-D1: 

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

Contract Award. 

b. Commencement of Construction (On-Site Activities): June 26, 2024 for pre-con 

balancing report, other work to start July 1, 2024. 

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

d. Substantial Completion date: September 3, 2024 

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

f. The Work shall be conducted in all 3 schools simultaneously, with each school 

substantially complete as indicated. 

g. Key mechanical dates: 

1) Preconstruction balance report: July 8, 2024 

2) Complete balance requirements for ventilation code compliance: October 3, 

2024. 

h. Final balance reports approval: October 3, 2024. 

4. Mechanical Contract MC-D2: 

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

Contract Award. 

b. Commencement of Construction (On-Site Activities): June 26, 2024 for pre-con 

balancing report, other work to start July 1, 2024. 

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

d. Substantial Completion date: September 4, 2024 

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

f. The Work shall be conducted at both schools simultaneously, with each school 

substantially complete as indicated: 

g. Key mechanical dates: 

1) Preconstruction balance report: July 8, 2024. 

2) Complete balance requirements for ventilation code compliance: September 

2, 2024. 

3) Final balance reports approval: October 3, 2024 
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5. Electrical Contract EC-D1: 

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

Contract Award. 

b. Commencement of Construction (On-Site Activities): July 1, 2024 

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

d. Substantial Completion date: September 4, 2024. 

e. Functional Completion date: 30 days after Substantial Completion, unless 

otherwise agreed to at Commissioning Meetings. 

f. Final completion date: 30 days after Substantial Completion. 

 

6. Plumbing Contract PC-D1: 

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

Contract Award. 

b. Commencement of Construction (On-Site Activities): July 1, 2024. 

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

d. Substantial Completion date: September 4, 2024. 

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

1.7 REQUIREMENTS FOR EACH CONTRACT 

A. Included in Each Contract:   

1. In addition to specific responsibilities indicated in this Section, each contract is responsible 

to provide the following for its own work: 

a. Construction layout. 

b. Sleeves. 

c. Anchor bolts. 

d. Hangers and supports for piping, equipment, and systems. 

e. Equipment pads. 

f. Cutting and patching. 

g. Through-penetration firestopping. 

2. Provide materials and comply with installation requirements specified in Sections other 

than Contractor’s own designated Specification Sections for above-listed items, as 

applicable. 

B. Substitutions:  Each contractor shall cooperate with other contractors involved to coordinate 

approved substitutions with remainder of the work. 

C. Temporary Facilities and Controls:  In addition to specific responsibilities for temporary 

facilities and controls indicated in this Section, each contractor is responsible for the following: 

1. Installation, operation, maintenance, and removal of each temporary facility necessary for 

its own normal construction activity, and costs and use charges associated with each 

facility, except as otherwise provided for in this Section. 
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2. Temporary utilities, as follows: 

a. Drinking water for its own construction personnel. 

b. Provisions for dust, fume and odor control for its own activities. 

c. Supplemental heating, cooling, and ventilation necessary exclusively for its own 

activities. 

d. Plug-in electric power cords and extension cords, supplementary plug-in task 

lighting, and special lighting necessary exclusively for its own activities. 

3. Support facilities, as follows: 

a. Its own field office, complete with necessary furniture, and telephone service. 

b. Its own storage sheds. 

c. Traffic controls for its own construction activities. 

d. Dewatering facilities and drains for its own construction activities. 

e. Waste disposal facilities for collection and legal disposal of its own hazardous 

waste materials. 

f. Shoring and bracing for its own construction activities. 

g. Staging and scaffolding for its own construction activities. 

h. Lifts and hoists for its own construction activities. 

4. Security and protection facilities, as follows: 

a. Environmental protection for its own construction activities. 

b. Temporary erosion and sedimentation control for its own construction activities. 

c. Security enclosure and lockup of its own tools, materials, and equipment. 

d. Temporary enclosures for its own construction activities. 

e. Temporary fire protection for its own construction activities. 

5. Moisture and mold control. 

6. Construction aids and miscellaneous services and facilities necessary exclusively for its 

own construction activities. 

D. Cleaning and Protection: Each contractor is responsible for the following: 

1. Progress cleaning of work areas affected by its operations on a daily basis. 

2. Protection of its own installed construction. 

3. Final cleaning of its work and of work areas affected by its operations. 

1.8 CONTRACT ASSIGNMENTS 

A. Contract Assignments:  In addition to specific responsibilities indicated in this Section, the 

contracts noted below are assigned certain responsibilities, as follows:  

1. Excavation (including support and protection), shall be the work of the General Contract, 

unless required solely for the Work of another contract. 

a. Excavation for plumbing work within the building footprint and to a distance five 

feet outside the building footprint shall be the work of the Plumbing Contract. 
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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 unless noted otherwise. 

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. 

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. 
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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. Radon Mitigation: Providing imported fill drainage course for concrete slabs-on-grade and 

vapor barrier/retarder system, including sealing of joints, penetrations and perimeters shall 

be the work of the General Contract for its Work. 

a. Providing radon mitigation piping and equipment shall be the work of the 

Plumbing Contract. 

9. 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 for its Work. 

10. 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. 

11. Providing automatic door operators shall be the work of the General Contract, including 

installing control wiring from activation device (push-plate switch) to operator and/or 

power supplies  (low voltage). 

a. Providing power  (120 volt and above) to operator and/or power supplies shall be 

the work of the Electrical Contract. 

12. 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. 
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13. 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. 

14. Provide work specified in Sections other than Contractor’s own designated Specification 

Sections for above-listed items, as applicable. 

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

surveying. 

C. Temporary HVAC:  The General Contract is responsible for temporary HVAC before 

permanent enclosure of building is complete and all associated costs.  The General Contract is 

responsible for temporary HVAC after permanent enclosure of building is complete, but Owner 

will pay utility-use charges.  

1. Use of permanent systems for temporary HVAC is prohibited. 

D. Temporary Ventilation:  The General Contract is responsible for temporary ventilation before 

permanent enclosure of building is complete and all associated costs.  The General Contract is 

responsible for temporary ventilation after permanent enclosure of building is complete, but 

Owner will pay utility-use charges.  

1. Use of permanent systems for temporary ventilation is prohibited. 

E. Waste Disposal and Recycling Facilities: For debris not classified as hazardous waste, the 

General Contract is responsible for providing waste-collection and recycling containers, 

including all costs for hauling, tipping fees, and placement on site. 

1. Each contractor is responsible for daily collection of its own waste materials and disposal 

into the waste-collection containers that are provided by the General Contract. 

2. Each contractor is responsible for daily collection of its own recyclable waste and disposal 

into recycling containers or bins, as well as daily inspection of containers or bins for 

contamination and removal of contaminated materials. 

F. Equipment Coordination: Refer to “Connection Schedule” at the end of this Section for each 

contract’s responsibilities. 

1.9 GENERAL CONTRACT GC-D1 REQUIREMENTS 

SARGENT ES AND ROMBOUT MS 

A. Unless noted otherwise, Work in GC-D1 includes, but is not limited to, that shown on the 

following Drawings: 

1. Title Sheets (G) Drawings. 

2. Symbols and Abbreviations (G) Drawings. 
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3. Code Compliance (CG and EG) Drawings. 

4. Hazardous Materials (EH) Drawings. 

5. Structural (ES) Drawings. 

6. Architectural (CA and EA) Drawings. 

B. Unless noted otherwise, Work in GC-D1 includes, but is not limited to, that covered by the 

following Specifications: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections. 

4. Division 04 (Masonry) Specification sections.  

5. Division 05 (Metals) Specification sections. 

6. Division 06 (Wood, Plastics, and Composites) Specification sections. 

7. Division 07 (Thermal and Moisture Protection) Specification sections. 

8. Division 08 (Openings) Specification sections. 

9. Division 09 (Finishes) Specification sections. 

10. Division 10 (Specialties) Specification sections. 

11. Division 11 (Equipment) Specification sections. 

12. Division 12 (Furnishings) Specification sections. 

13. Division 13 (Special Construction) Specification sections. 

14. Division 14 (Conveying Equipment) Specifications sections. 

C. Temporary facilities and controls in GC-D1 includes, but are not limited to, the following: 

1. Temporary utilities, as follows: 

a. Sanitary facilities. 

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. Covered walkways. 

g. Temporary partitions. 

h. Temporary fire-protection facilities. 

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

1.10 GENERAL CONTRACT GC-D2 REQUIREMENTS 

JV FORRESTAL ES, GLENHAM ES, SOUTH AVE ES AND BEACON HS 

A. Unless noted otherwise, Work in GC-D2 includes, but is not limited to, that shown on the 

following Drawings: 

1. Title Sheets (G) Drawings. 

2. Symbols and Abbreviations (G) Drawings. 
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3. Code Compliance (AG, BG, DG and FG) Drawings. 

4. Hazardous Materials (AH, BH, and DH) Drawings. 

5. Structural (BS and FS) Drawings. 

6. Architectural (AA, BA, DA and FA) Drawings. 

B. Unless noted otherwise, Work in GC-D2 includes, but is not limited to, that covered by the 

following Specifications: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections. 

4. Division 04 (Masonry) Specification sections.  

5. Division 05 (Metals) Specification sections. 

6. Division 06 (Wood, Plastics, and Composites) Specification sections. 

7. Division 07 (Thermal and Moisture Protection) Specification sections. 

8. Division 08 (Openings) Specification sections. 

9. Division 09 (Finishes) Specification sections. 

10. Division 10 (Specialties) Specification sections. 

11. Division 11 (Equipment) Specification sections. 

12. Division 12 (Furnishings) Specification sections. 

13. Division 13 (Special Construction) Specification sections. 

14. Division 14 (Conveying Equipment) Specifications sections. 

C. Temporary facilities and controls in GC-D2 include, but are not limited to, the following: 

1. Temporary utilities, as follows: 

a. Sanitary facilities. 

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. Covered walkways. 

g. Temporary partitions. 

h. Temporary fire-protection facilities. 

 

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

1.11 MECHANICAL CONTRACT MC-D1 REQUIREMENTS 

JV FORRESTAL ES, SARGENT ES AND ROMBOUT MS 

A. Unless noted otherwise, Work in MC-D1 includes, but is not limited to, that shown on the 

following Drawings: 

1. Title Sheets (G) Drawings. 

2. Symbols and Abbreviations (G) Drawings. 
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3. Code Compliance (AG, CG, and EG) Drawings. 

4. Mechanical (AM, CM, and EM) Drawings. 

B. Unless noted otherwise, Work in MC-D1 includes, but is not limited to, the following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 06 (Wood, Plastics, and Composites) Specification sections, as follows: 

a. 06 10 26 Roofing Rough Carpentry, as required for the Work of this Contract. 

6. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 53 23 EPDM Roofing, as required for the Work of this Contract. 

c. 07 72 00 Roof Accessories, as required for the Work of this Contract. 

d. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

e. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

7. Division 09 (Finishes) Specification sections, as follows: 

a. 09 91 00 Painting, as required for the Work of this Contract. 

b. 09 96 00 High-Performance Coatings, as required for the Work of this Contract. 

8. Division 23 (Heating, Ventilating and Air Conditioning) Specification sections. 

1.12 MECHANICAL CONTRACT MC-D2 REQUIREMENTS 

GLENHAM ES, SOUTH AVE ES AND BEACON HS 

A. Unless noted otherwise, Work in MC-D2 includes, but is not limited to, that shown on the 

following Drawings: 

1. Title Sheets(G) Drawings. 

2. Symbols and Abbreviations (G) Drawings. 

3. Code Compliance (BG, DG and FG) Drawings. 

4. Mechanical (BM, DM and FM) Drawings. 

B. Unless noted otherwise, Work in MC-D2 includes, but is not limited to, the following: 

1. Division 01 (General Requirements) Specification sections. 
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2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 06 (Wood, Plastics, and Composites) Specification sections, as follows: 

a. 06 10 26 Roofing Rough Carpentry, as required for the Work of this Contract. 

6. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 53 23 EPDM Roofing, as required for the Work of this Contract. 

c. 07 72 00 Roof Accessories, as required for the Work of this Contract. 

d. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

e. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

7. Division 09 (Finishes) Specification sections, as follows: 

a. 09 91 00 Painting, as required for the Work of this Contract. 

b. 09 96 00 High-Performance Coatings, as required for the Work of this Contract. 

8. Division 23 (Heating, Ventilating and Air Conditioning) Specification sections. 

1.13 ELECTRICAL CONTRACT EC-D1 REQUIREMENTS 

JV FORRESTAL ES, GLENHAM ES, SARGENT ES, SOUTH AVE ES, 

ROMBOUT MS AND BEACON HS. 

A. Unless noted otherwise, Work in EC-D1 includes, but is not limited to, that shown on the 

following Drawings: 

1. Title Sheets (G) Drawings. 

2. Symbols and Abbreviations (G) Drawings. 

3. Code Compliance (AG, BG, CG, DG, EG and FG) Drawings. 

4. Electrical (AE, BE, CE, DE, EE and FE) Drawings. 

B. Unless noted otherwise, Work in EC-D1 includes, but is not limited to, the following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections. 
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3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 06 (Wood, Plastics, and Composites) Specification sections, as follows: 

a. 06 10 26 Roofing Rough Carpentry, as required for the Work of this Contract. 

6. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 53 23 EPDM Roofing, as required for the Work of this Contract. 

c. 07 72 00 Roof Accessories, as required for the Work of this Contract. 

d. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

e. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

7. Division 09 (Finishes) Specification sections, as follows: 

a. 09 91 00 Painting, as required for the Work of this Contract. 

b. 09 96 00 High-Performance Coatings, as required for the Work of this Contract. 

8. Division 26 (Electrical) Specification sections. 

9. Division 27 (Communications) Specification sections. 

10. Division 28 (Electronic Safety and Security) Specification sections. 

C. Temporary facilities and controls in EC-D1 include, but are not limited to, the following: 

1. Temporary utilities, as follows: 

a. Electric power service and distribution. 

b. Lighting, including site lighting. 

2. Electric Power Service from Generator: Provide electric power service via a generator, 

including fuel, for use by all construction entities for construction purposes and 

construction field offices until permanent system is available for use. 

3. Electric Power Service from Permanent Existing System:  Electric power from permanent 

existing system is available for use.   

a. Construction Use Charges: Electric power use charges for construction purposes to 

be billed paid by Owner. 

b. Field Office Use Charges: By Owner for construction field offices. 



UW Marx MULTIPLE CONTRACT PROJECT SUMMARY-PROJECT SCHEDULE 

Construction Manager Project No. 279180-22004 01 12 00 / Page 15 

1) Maximum one 100 A, 240 V, single-phase connection per construction field 

office. Assume a diversified peak connected load factor of 12 kW. 

2) Maximum number of construction field offices: One per contract plus Project 

Representative field office. 

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

1.14 PLUMBING CONTRACT PC-D1 REQUIREMENTS 

JV FORRESTAL ES, GLENHAM ES, SARGENT ES, SOUTH AVE ES, 

ROMBOUT MS AND BEACON HS 

A. Unless noted otherwise, Work in PC-D1 includes, but is not limited to, that shown on the 

following Drawings: 

1. Title Sheets (G) Drawings. 

2. Symbols and Abbreviations (G) Drawings. 

3. General Information (G) Drawings. 

4. Code Compliance (AG, BG, CG, DG, EG and FG) Drawings. 

5. Plumbing (AP, BP, CP, DP, EP and FP) Drawings. 

B. Unless noted otherwise, Work in PC-D1 includes, but is not limited to, the following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

b. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 09 (Finishes) Specification sections, as follows: 

a. 09 91 00 Painting, as required for the Work of this Contract. 

b. 09 96 00 High-Performance Coatings, as required for the Work of this Contract. 
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1.15 SITE CONTRACT SC-D4 REQUIREMENTS 

ROMBOUT MS 

A. Unless noted otherwise, Work in SC-D4 includes, but is not limited to, that shown on the 

following Drawings: 

1. Title Sheets (G) Drawings. 

2. Symbols and Abbreviations (G) Drawings. 

3. Code Compliance (EG) Drawings. 

4. Survey/Landscape/Civil (EV and EC) Drawings. 

5. Common Details (ZC) Drawings.   

B. Unless noted otherwise, Work in SC-D4 includes, but is not limited to, the following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 09 (Finishes) Specification sections, as follows: 

a. 09 91 00 Painting, as required for the Work of this Contract. 

b. 09 96 00 High-Performance Coatings, as required for the Work of this Contract. 

7. Division 31 (Earthwork) Specification sections. 

8. Division 32 (Exterior Improvements) Specification sections. 

9. Division 33 (Utilities) Specification sections 

1.16 OWNER-FURNISHED PRODUCTS 

A. Owner will furnish products indicated.  The Work for the Contract identified includes receiving, 

unloading, handling, storing, protecting, and installing Owner-furnished products unless 

otherwise noted. 
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B. Owner-Furnished Products: 

1. Toilet Room Accessories:  Toilet tissue, paper towel and soap dispensers, for installation 

by the General Contract responsible for the Work.  

2. High School Recording Room:  Section 13 24 00 Modular Sound-Isolation Practice 

Rooms, Soundlok Room by Wenger Corporation, per Quote No. 3258699.   

C. Owner-Furnished Products Procured under State Contract: 

1. Temperature Controls Contractor (TCC), Section 23 09 00 Instrumentation and Control for 

HVAC – Day Automation Systems, Incorporated, using NYS OGS contract pricing, 

through NYS OGS Group # 77201, Award # 23150, Contract # PT68783 for Products and 

Installation.  

 

a. Temperature Controls Contractor is responsible for all electrical connections to 

provide for a complete and operating system.   

b. Mechanical contractor responsible for the work shall coordinate the work with the 

owner’s Temperature Controls Contractor.  

 

c. Temperature Controls Contractor (TCC) shall furnish the following to the 

Mechanical Contractor for installation. 

 

1) Loose dampers associated with louvers, exhaust fans, and gravity hoods. 

2) Control valves. 

3) Sensor wells to fit their sensors. 

d. Exception: actuated devices or sensors that must be an integral part of the 

equipment (example: factory installed mixing box dampers or internal packaged 

refrigeration system safety controls) shall be provided by Mechanical Contractor 

responsible for the Work.     

 

2. Tensile Canopy Structures (TCS), – Skyways, by Landscape Structure, Dallas, Texas for 

Products and Installation. 

 

3. Unit Ventilators (UV), Section 23 82 00 Terminal Heating and Cooling Units – Trane 

using OMNI Contract #3341 for Products Only. 

 

a. Mechanical contractor responsible for the work will coordinate existing condition 

requirements and provide for a complete installation.     

1.17 ACCESS TO SITE 

A. 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. 
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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. 

1.18 COORDINATION WITH OCCUPANTS 

A. Owner Occupancy:  Owner will occupy site and existing and adjacent buildings during entire 

construction period with the exception of areas under construction.  Cooperate with Owner 

during construction operations to minimize conflicts and facilitate Owner usage.  Perform the 

Work so as not to interfere with Owner's day-to-day operations.  Maintain existing exits unless 

otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 

facilities.  Do not close or obstruct walkways, corridors, or other occupied or used facilities 

without written permission from Construction Manager and approval of authorities having 

jurisdiction. 

2. Maintain in operation all life safety provisions and devices (including, but not limited to, 

fire alarms, fire extinguishers, smoke detectors, heat sensors, security cameras, 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.  
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2. Summer: Owner may schedule a summer school program or organized recreation activities 

at the buildings or sites. 

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. 

1.19 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 a.m. to 4:00 pm 

p.m., Monday through Friday, except as otherwise indicated. Movement of materials is not 

permitted in Owner-occupied areas during normal business working hours. 

1. Other Weekday Hours: When approved by CM and Owner 

2. Weekend Hours:  When  approved by CM and Owner. 

3. Hours for Noisy Activity (in excess of 60 dB):  During non school hours as approved by 

CM and Owner. 

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. 
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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 off-site. 

2) Adequate ventilation during and after installation of interior wet products and 

interior final finishes, and  

3) Appropriate air filtration, including filter replacement. 

h. Schedule construction operations involving wet products prior to packaged dry 

products to the greatest extent possible. 

i. Vacuum carpeted and soft surfaces with a high-efficiency particulate arrestor 

(HEPA) vacuum.  

j. Flush out building for a minimum of 72 hours or longer if required to dissipate 

emissions, prior to occupancy. 

2. Moisture Control: Provide measures and conduct operations to: 

a. Provide proper housekeeping to keep materials dry. 

b. Inspect areas and materials for dampness and mold growth. 

c. Schedule construction operations so that absorptive materials are protected and 

weather-proof building as quickly as possible. 

d. Test for moisture content, moisture penetration and microbial growth to maintain 

within permissible limits. 

 

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 12 00 
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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: Contingency allowances. 

1.3 ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances. 

1.4 INFORMATIONAL SUBMITTALS 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 

use in fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of 

allowance items that include installation as part of the allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions of 

the Work. 

1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work.   

1.6 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect for Owner's purposes. 

B. Allowance shall include cost to Contractor of specific products and materials under allowance 

and shall include taxes, freight, and delivery to Project site. Contractor's costs for receiving and 

handling at Project site, labor, installation, and similar costs related to products and materials 

under allowance shall be included as part of the allowance. 

C. Overhead and profit related to the allowance shall be included as part of the Contract Sum and 

not part of the allowance. 

01 21 00 
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1.7 ALLOWANCE PROCEDURES 

A. Authorization for use of allowances is documented through Allowance Access Authorization 

form provided in the Project Manual, accompanied by substantiating data. 

B. At Project closeout, unused amounts remaining in the allowances will be credited to Owner by 

Change Order. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 

installations to ensure that each allowance item is completely integrated and interfaced with 

related work. 

3.2 SCHEDULE OF ALLOWANCES - GENERAL CONTRACT GC-D1 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $80,000.00 for use according to 

Owner’s instructions. 

3.3 SCHEDULE OF ALLOWANCES - GENERAL CONTRACT GC-D2 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $95,000.00 for use according to 

Owner’s instructions. 

3.4 SCHEDULE OF ALLOWANCES - MECHANICAL CONTRACT MC-D1 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $65,000.00 for use according to 

Owner’s instructions. 

3.5 SCHEDULE OF ALLOWANCES - MECHANICAL CONTRACT MC-D2 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $85,000.00 for use according to 

Owner’s instructions. 

3.6 SCHEDULE OF ALLOWANCES - ELECTRICAL CONTRACT EC-D1 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $45,000.00 for use according to 

Owner’s instructions. 
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3.7 SCHEDULE OF ALLOWANCES - PLUMBING CONTRACT PC-D1 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $30,000.00 for use according to 

Owner’s instructions. 

3.8 SCHEDULE OF ALLOWANCES - SITE CONTRACT SC-D4 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $45,000.00 for use according to 

Owner’s instructions. 

Attachment: Allowance Access Authorization 

END OF SECTION 01 21 00 
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ALLOWANCE ACCESS AUTHORIZATION: 

 

Project:       Project D Reconstruction to Beacon City SD 

     

 

Architect:  Tetra Tech Architects & Engineers Project No.  279180-22004 

 

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. 1:  Reconstruction of Glenham Elementary School Boys’ T12b and Girls’ 

T12a Bathrooms 

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

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable. 

c. General Contract GC-D2:  In addition to work in the Base Bid, provide all contract 

work shown associated with these spaces on the “G” series drawings, Drawings 

BA100, BA130, BA160, BA401, BA600 and BA900 and as specified in the 

Project Manual. 

d. Plumbing Contract PC-D1:  In addition to work in the Base Bid, provide all 

contract work shown associated with these spaces on the “G” series drawings, 

Drawing BP130 and as specified in the Project Manual.   

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  In addition to work in the Base Bid, provide all 

contract work shown associated with these spaces on the “G” series drawings, 

Drawings BM051, BM101, BM131, BM500, and BM600 and as specified in the 

Project Manual. 

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide all 

contract work shown associated with these spaces on the “G” series drawings, 

Drawings BE100, BE130, BE500, and BE501 and as specified in the Project 

Manual. 

B. Alternate No. 2:  Glenham Elementary School Attendance Office E6 Alterations  

1. This Alternate is for alterations of the Glenham Elementary School Attendance Office E6 

including associated work in Library 137 and Work 138, and affects more than one 

Contract, as follows: 

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable. 

c. General Contract GC-D2:  In addition to work in the Base Bid, provide all contract 

work as shown on the “G” series drawings, Drawings BA101, BA131, BA161, 

BA400, and BA600 and as specified in the Project Manual. 
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d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  In addition to work in the Base Bid, provide all 

contract work as shown on the “G” series drawings, Drawings BM051, BM100, 

BM130, BM500, and BM600 and as specified in the Project Manual.  

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide all 

contract work as shown on the “G” series drawings, Drawings BE101, BE131, 

BE500, and BE501 and as specified in the Project Manual.  

C. Alternate No. 3:  Glenham Elementary School Corridor Lighting Replacement  

1. This Alternate affects Contract, as follows: 

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable.  

c. General Contract GC-D2:  In addition to work in the Base Bid, provide removal 

and reinstallation of Corridor Ceilings in conjunction with lighting replacement.  

See the “G” series drawings, Drawings BA100 thru BA103, BA130 thru BA132, 

and as specified in the Project Manual. 

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide all 

contract work associated with building-wide Corridor lighting replacements.  See 

the “G” series drawings, Drawings BE100 thru BE103, BE130 thru BE132, BE500 

and BE501 and as specified in the Project Manual. 

D. Alternate No. 4:  Glenham Elementary School Student Cubbies Replacement  

1. This Alternate affects the following Contract: 

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable. 

c. General Contract GC-D2:  In addition to work in the Base Bid, provide Student 

Cubbies replacements as shown on Drawings BA100 thru BA102, BA130 thru 

BA132 and as specified in SECTION 12 32 16 Manufactured Plastic Laminated-

Faced Casework and the Project Manual.   

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  Not applicable. 
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f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  Not applicable. 

E. Alternate No. 5:  South Ave Elementary School Corridor-Stair Ceilings and Lighting 

Replacement 

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

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1: Not applicable.    

c. General Contract GC-D2:  In addition to work in the Base Bid, provide removal 

and reinstallation of Area A Corridor Ceilings and removal and replacement of 

Area B Corridor Ceilings in conjunction with lighting replacement.  See the “G” 

series drawings, Drawings DA100 thru DA102, DA160, and as specified in 

SECTION 09 51 13 Acoustical Panel Ceiling and in the Project Manual.   

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide all 

contract work associated with building-wide Corridor lighting replacements.  See 

the “G” series drawings, Drawings DE100 thru DE102, DE130 thru DE132, 

DE500 and as specified in the Project Manual.  

F. Alternate No. 6:  Rombout Middle School Courtyard Outdoor Learning Classroom 

Utilities  

1. This Alternate affects the following Contract: 

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable. 

c. General Contract GC-D2:  Not applicable. 

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide all 

contract work associated with the Outdoor Learning Classroom.  See the “G” 

series drawings, Drawing EE001, EE500 and EE501 and as specified in the Project 

Manual.  
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G. Alternate No. 7:  Rombout Middle School Corridor Ceilings and Lighting Replacement 

Area D, First and Second Floor  

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

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  In addition to work in the Base Bid, provide removal 

and replacement of Area D Corridor Ceilings.  See the “G” series drawings, 

Drawings EA102, EA104, EA162, EA164 and as specified in SECTION 09 51 13 

Acoustical Panel Ceiling and in the Project Manual.   

c. General Contract GC-D2:  Not applicable. 

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  In addition to work in the Base Bid, provide all 

contract work associated with Area D Corridor Ceiling and Lighting replacements.  

See the “G” series drawings, Drawings EM051 and as specified in the Project 

Manual. 

f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide all 

contract work associated with Area D Corridor Lighting replacements.  See the 

“G” series drawings, Drawings EE102, EE104, EE132, EE134, EE500, EE501 and 

EE600 and as specified in the Project Manual. 

H. Alternate No. 8:  Rombout Middle School Corridor Ceilings and Lighting Replacement 

Area F 

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

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  In addition to work in the Base Bid, provide removal 

and replacement of Area F Corridor Ceilings as shown on EA103 and EA163.  See 

the “G” series drawings, and as specified in SECTION 09 51 13 Acoustical Panel 

Ceiling and in the Project Manual.  

c. General Contract GC-D2:  Not applicable. 

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  Not applicable.  

f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide removal 

and replacement of Area F Corridor Lighting as shown on EE103 and EE133.  See 

the “G” series drawings, and as specified in the Project Manual. 
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I. Alternate No. 9:  Rombout Middle School Corridor Lighting Replacement Area A 

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

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  In addition to work in the Base Bid, provide removal 

and reinstallation of existing Corridor Ceilings in conjunction with lighting 

replacement.  See the “G” series drawings, Drawings EA100, EA130 and as 

specified in the Project Manual. 

c. General Contract GC-D2:  Not applicable. 

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  Not applicable. 

 

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide all 

contract work associated with Corridor lighting replacement.  See the “G” series 

drawings, Drawings EE100, EE130 and as specified in the Project Manual. 

J. Alternate No. 10:  Rombout Middle School Corridor Ceilings and Lighting Replacement 

Area B, Second Floor 

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

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  In addition to work in the Base Bid, provide removal 

and replacement of Area B Second Floor Corridor Ceilings.  See the “G” series 

drawings, Drawings EA104 and EA164 and as specified in SECTION 09 51 13 

Acoustical Panel Ceiling and in the Project Manual.    

c. General Contract GC-D2:  Not applicable. 

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  In addition to work in the Base Bid, provide all 

contract work associated with Area B Corridor Ceiling and Lighting replacements.  

See the “G” series drawings, Drawings EM051 and as specified in the Project 

Manual.   

f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  In addition to work in the Base Bid, provide all 

contract work associated with Corridor lighting replacement.  See the “G” series 

drawings, Drawings EE104, EE134 and as specified in the Project Manual. 
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K. Alternate No. 11:  Beacon High School Fitness Center Alterations  

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

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable. 

c. General Contract GC-D2:  Provide all associated contract work on the “G” series 

drawings, Drawings FA101, FA131, FA161, FA401, FA600, FS130 and FS500 

and as specified in the Project Manual. 

d. Plumbing Contract PC-D1:  Provide all associated contract work as shown on the 

“G” series drawings, Drawings FP401 and as specified in the Project Manual 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  Provide all associated contract work as shown on 

the “G” series drawings, Drawings FM100 and FM500 and as specified in the 

Project Manual. 

g. Electrical Contract EC-D1:  Provide all associated contract work as shown on the 

“G” series drawings, Drawings FE401, FE500 and FE501 and as specified in the 

Project Manual. 

L. Alternate No. 12:  Beacon High School Science Room C150 

1. This Alternate involves the alteration of Room C150 and Corridor C135A, and affects 

more than one Contract, as follows: 

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable. 

c. General Contract GC-D2:  Provide all associated contract work on the “G” series 

drawings, Drawings FA100, FA130, FA160, FA400, FA600 and FA920 and as 

specified in the Project Manual. 

d. Plumbing Contract PC-D1:  Provide all associated contract work on the “G” series 

drawings, Drawings FP400 and as specified in the Project Manual. 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  Provide all associated contract work on the “G” series 

drawings, Drawings FE400, FE500 and FE501 and as specified in the Project 

Manual. 
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M. Alternate No. 13:  Beacon High School Science Room C125 

1. This Alternate involves the alteration of Room C125 and Corridor C135A and affects 

more than one Contract, as follows: 

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable. 

c. General Contract GC-D2:  Provide all associated contract work on the “G” series 

drawings, Drawings FA100, FA130, FA160, FA400, FA600 and FA920 and as 

specified in the Project Manual. 

d. Plumbing Contract PC-D1:  Provide all associated contract work on the “G” series 

drawings, Drawings FP400 and as specified in the Project Manual. 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  Not applicable. 

g. Electrical Contract EC-D1:  Provide all associated contract work on the “G” series 

drawings, Drawings FE400, FE500 and FE501 and as specified in the Project 

Manual. 

N. Alternate No. 14:  Beacon High School TV Studio, Control and Editing Suite Alterations  

1. This Alternate involves the alteration of Rooms A205, A206, A207, A208, B208A, B210 

and Corridor A2 and affects more than one Contract, as follows: 

a. Site Contract SC-D4:  Not applicable. 

b. General Contract GC-D1:  Not applicable. 

c. General Contract GC-D2:  Provide all associated contract work on the “G” series 

drawings, Drawings FA102, FA133, FA162, FA402 and FA600 and as specified in 

the Project Manual. 

d. Plumbing Contract PC-D1:  Not applicable. 

e. Mechanical Contract MC-D1:  Not applicable. 

f. Mechanical Contract MC-D2:  Provide all associated contract work as shown on 

the “G” series drawings, Drawings FM101 and FM500 and as specified in the 

Project Manual. 

g. Electrical Contract EC-D1: Provide all associated contract work as shown on the 

“G” series drawings, Drawings FE402, FE500 and FE501 and as specified in the 

Project Manual.  

END OF SECTION 01 23 00 
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SECTION 01 25 00 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

1.3 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents and proposed by Contractor, 

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 

changed Project conditions, such as unavailability of product. 

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not 

required in order to meet other Project requirements but may offer advantage to Owner. 

1.4 ACTION SUBMITTALS 

A. Substitution Requests:  Identify product or fabrication or installation method to be replaced.  

Include Specification Section number and title and Drawing numbers and titles. 

1. Substitution Request Form: Use the “Request for Substitution” form attached to this 

Specification Section. Complete all sections of the form. 

2. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Information to support identification of the proposed substitution as “for Cause” or 

“for Convenience.” 

b. Statement indicating why specified product or fabrication or installation cannot be 

provided, if applicable. 

c. Coordination information, including a list of changes or revisions needed to other 

parts of the Work and to construction performed by Owner and separate 

contractors, that will be necessary to accommodate proposed substitution. 

01 25 00 
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d. Detailed comparison of significant qualities of proposed substitution with those of 

the Work specified.  Include annotated copy of applicable Specification Section.  

Significant qualities may include attributes such as performance, weight, size, 

durability, visual effect, sustainable design characteristics, warranties, and specific 

features and requirements indicated.  Indicate deviations, if any, from the Work 

specified. 

e. Product Data, including drawings and descriptions of products and fabrication and 

installation procedures. 

f. Samples, where applicable or requested. 

g. Certificates and qualification data, where applicable or requested. 

h. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners. 

i. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 

j. Evidence of compliance with building code in effect for Project. 

k. Detailed comparison of Contractor's construction schedule using proposed 

substitution with products specified for the Work, including effect on the overall 

Contract Time.  If specified product or method of construction cannot be provided 

within the Contract Time, include letter from manufacturer, on manufacturer's 

letterhead, stating date of receipt of purchase order, lack of availability, or delays 

in delivery. 

l. Cost information, including a proposal of change, if any, in the Contract Sum. 

m. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents except as indicated in substitution request, is compatible 

with related materials, and is appropriate for applications indicated. 

n. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results. 

3. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation. Such additional information or documentation may include 

detailed side-by-side comparison charts of the specified product and the proposed 

substitution, and other data. Only one substitution request for each product will be 

considered. Architect will make final determination as to whether the substitution is “for 

Cause” or “for Convenience”. 

a. Architect will notify Contractor and Construction Manager of acceptance or 

rejection of proposed substitution. 
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b. Forms of Acceptance:  Change Order, Construction Change Directive, or 

Architect's Supplemental Instructions for minor changes in the Work. 

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. 
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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 offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 

Owner must assume.  Owner's additional responsibilities may include 

compensation to Architect for redesign and evaluation services, increased cost of 

other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 

Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

d. Substitution request is fully documented and properly submitted. 

e. Requested substitution will not adversely affect Contractor's construction schedule. 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the Work. 

h. Requested substitution provides specified warranty. 

i. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Used) 

Attachment: Request for Substitution Form 

END OF SECTION 01 25 00 
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 

Contract modifications. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 

involving adjustment to the Contract Sum or the Contract Time, via the electronic form 

procedures outlined in Division 01 Section “Project Management and Coordination” and during 

the preconstruction conference. 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a description of proposed changes in 

the Work that may require adjustment to the Contract Sum or the Contract Time, via the 

electronic form procedures outlined in Division 01 Section “Project Management and 

Coordination” and during preconstruction conference. If necessary, the description will include 

supplemental or revised Drawings and Specifications. 

1. Proposal Requests issued by Architect are not instructions either to stop work in progress 

or to execute the proposed change. 

2. Unless otherwise noted, within 14 days after receipt of Proposal Request, submit a 

quotation listing adjustments to the Contract Sum and the Contract Time necessary to 

execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, with 

total amount of purchases and credits to be made.  If requested, furnish survey data 

to substantiate quantities. 

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

discounts. 

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

01 26 00 
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d. Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 

finish times, and activity relationship.  Use available total float before requesting 

an extension of the Contract Time. 

e. Quotation Form:  Use forms acceptable to Architect. 

B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the 

Contract, Contractor may submit a request for a change to the Architect through Construction 

Manager. 

1. Include a statement outlining reasons for the change and the effect of the change on the 

Work.  Provide a complete description of the proposed change.  Indicate the effect of the 

proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 

amount of purchases and credits to be made.  If requested, furnish survey data to 

substantiate quantities.   

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

discounts. 

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

5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 

and activity relationship.  Use available total float before requesting an extension of the 

Contract Time. 

6. Comply with requirements in Division 01 Section "Substitution Procedures" if the 

proposed change requires substitution of one product or system for product or system 

specified. 

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

1.5 ADMINISTRATIVE CHANGE ORDERS 

A. Allowance Adjustment:  See Division 01 Section "Allowances" for administrative procedures 

for preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs 

of allowances. 

1.6 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request response, Architect will issue a Change Order for 

signatures of Owner, Architect, Construction Manager and Contractor. 
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1.7 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive.  

Construction Change Directive instructs Contractor to proceed with a change in the Work, for 

subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a description of change in the Work.  It also 

designates method to be followed to determine change in the Contract Sum or the 

Contract Time. 

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

Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary to 

substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

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

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

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

Applications for Payment. 

1.3 DEFINITIONS 

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract 

Sum to various portions of the Work and used as the basis for reviewing Contractor's 

Applications for Payment. 

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

of Architects (AIA).  

1. Where AIA Documents are identified in this Section, the use of facsimiles of AIA 

documents or non-AIA documents is prohibited. 

1.4 SCHEDULE OF VALUES 

A. Submit the schedule of values to Architect through Construction Manager at earliest possible 

date, but no later than fourteen days before the date scheduled for submittal of initial 

Applications for Payment. 

B. Format and Content:   

1. Use AIA Document G703 as form for schedule of values, with entries typewritten. 

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

building.  

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

element of work. 

b. Summary Schedule: Provide summary schedule listing each subschedule and its 

total and each allowance; total of all subschedules and allowances shall equal the 

Contract Sum. 

01 29 00 
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2. Identification:  Include the following Project identification on the schedule of values: 

a. Project name and location. 

b. Architect's project number. 

c. Contractor's name and address. 

d. Date of submittal. 

3. Use the Project Manual table of contents as a guide to establish line items for the 

schedule of values.  Provide line item(s) for each Specification Section.  

4. Arrange the schedule of values to indicate the following for each item listed, completing 

columns A, B and C of AIA Document G703: 

a. Column A: Indicate Specification Section number. 

b. Column B: Indicate Specification Section title, and provide separate line items for 

labor and materials. 

c. Column C: Provide separate line item dollar values for labor and materials. Round 

amounts to nearest whole dollar. 

5. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment.  In addition to line items for each applicable 

specification section, include the following: 

a. Multiple line items for amounts in excess of five percent of Contract Sum, broken 

out to subcomponents equaling not greater than five percent each. 

b. Project Startup:  

1) Include separate line items for project startup requirements, including the 

following separate line items: 

a) Insurance, based on actual invoice amount. 

b) Performance and payment bonds, based on actual invoice amount. 

c) Mobilization. 

d) Temporary facilities and controls. 

 

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

each allowance.  

 

d. Submittals – Include a minimum of One percent of contract sum. 

 

e. Supervision: Include a minimum of Three percent of contract sum. 

f. Meetings: Provide a separate line item in the schedule of values for Contractor 

attendance at meetings.  Include a minimum of One percentage of contract sum. 

g. Punch List – Three percent of contract sum. 
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h. 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) General Contract: One percent of the Contract Sum. 

6. Each item in the schedule of values shall be complete.  Include total cost and 

proportionate share of general overhead and profit for each item. 

1.5 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent 

with previous applications as certified by Architect and Construction Manager. 

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 

between Owner and Contractor.  The period of construction work covered by each Application 

for Payment is the period indicated in the Agreement. 

1. Submit draft copy of Application for Payment seven days prior to due date for review by 

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.   

3. Include amounts of fully-executed Change Orders and Construction Change Directives 

issued before last day of construction period covered by application. 

E. Stored Materials:  Include in Application for Payment amounts applied for materials or 

equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items 

stored on-site and items stored off-site. 
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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 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) 

END OF SECTION 01 29 00 
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 

including, but not limited to, the following: 

1. General coordination procedures. 

2. Digital data files. 

3. Coordination drawings. 

4. Owner’s Project Representative activities. 

5. Electronic form procedures. 

6. Requests for Information (RFIs). 

7. Project meetings. 

1.3 COORDINATION PROCEDURES 

A. Coordination:  Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 

construction operations, included in different Sections, which depend on each other for proper 

installation, connection, and operation. Each contractor shall coordinate its construction 

operations with those of other contractors and entities to ensure efficient and orderly 

installation of each part of the Work. 

1. Schedule construction operations in sequence required to obtain the best results where 

installation of one part of the Work depends on installation of other components. 

2. Coordinate installation of different components with other contractors to ensure 

maximum performance and accessibility for required maintenance, service, and repair. 

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

B. Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other construction activities and activities of other contractors to avoid conflicts 

and to ensure orderly progress of the Work.  Such administrative activities include, but are not 

limited to, the following: 

1. Preparation of Contractor's construction schedule. 

2. Installation and removal of temporary facilities and controls. 

3. Project meetings. 

4. Project closeout activities. 

01 31 00 
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C. Conservation:  Coordinate construction activities to ensure that operations are carried out with 

consideration given to conservation of energy, water, and materials.  Coordinate use of 

temporary utilities to minimize waste. 

1.4 DIGITAL DATA FILES 

A. Architect's Digital Data Files:  Upon request, and at Architect’s sole discretion, electronic 

copies of the Contract Drawings may be provided by Architect for Contractor's use in preparing 

submittals. 

1. Architect may furnish Contractor digital data drawing files of the Contract Drawings for 

use in preparing Shop Drawings. 

a. Architect makes no representations as to the accuracy or completeness of digital 

data drawing files as they relate to the Contract Drawings. 

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

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

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

c. Contractor shall fill out and submit a Request for Electronic Drawing Files form 

included in Project Manual for any drawing files. 

d. Contractor shall also execute a Terms of Electronic File Transfer (TOFT) included 

in Project Manual for any drawing files furnished in AutoCAD format. 

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

1) Site base file drawings. 

2) Floor plans. 

3) Reflected ceiling plans. 

1.5 COORDINATION DRAWINGS 

A. Each Contractor: 

1. Participate in the Coordination Drawing process as required to ensure work is 

coordinated with associated Contractors to fulfill the scope and schedule of the project. 

Contractors with work in areas where more than one Contractor has Contract Work must 

participate in coordination process for that area of work. 

2. Architect will furnish Contractor with digital media copies of architectural, structural, 

mechanical, plumbing, and electrical base information, not including drawing sheets or 

details, at no charge, upon providing Architect with a fully-executed indemnification 

agreement. 
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3. At an initial coordination meeting scheduled by the Mechanical Contractor and 

Construction Manager and Owner’s Representative 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 FORM PROCEDURES 

A. Use Architect's electronic form procedures for the following functions: 

1. Request for Information (RFI) forms and logs. 

2. Architect’s Supplemental Instruction (ASI) forms and logs. Refer to Division 01 Section 

“Contract Modification Procedures.” 

3. Proposal Request (PR) forms and logs. Refer to Division 01 Section “Contract 

Modification Procedures.” 

B. Contractor and other parties granted access by the Architect to Project electronic form 

procedures shall follow instructions issued by the Architect during the preconstruction 

conference. 

1.8 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of 

the Contract Documents, Contractor shall prepare and submit an RFI in the form specified, via 

the electronic form procedures outlined. 

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

work or work of others. 

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

and the following: 

1. Project number. 

2. RFI number. 

3. Contract number and title. 

4. Name of Contractor. 

5. Name of Contractor’s contact person. 

6. Email address of Contractor’s contact person. 

7. RFI subject. 
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8. Question: Fully describe question or information requested. Include: 

a. Specification Section number and title and related paragraphs, as appropriate. 

b. Drawing number and detail references, as appropriate. 

c. Field dimensions and conditions, as appropriate. 

d. Contractor's suggested resolution.  If Contractor's solution impacts the Contract 

Time or the Contract Sum, Contractor shall state impact in the RFI. 

9. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 

needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 

materials, assemblies, and attachments on attached sketches. 

C. Architect's Action:  Architect will review each RFI, determine action required, and respond.  

Allow reasonable time for Architect's response for each RFI.   

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for coordination information already indicated in the Contract 

Documents. 

d. Requests for adjustments in the Contract Time or the Contract Sum. 

e. Requests for interpretation of Architect's actions on submittals. 

f. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 

Contract Sum may be eligible for Contractor to submit Change Proposal according to 

Division 01 Section "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 

the Contract Sum, notify Architect and Construction Manager in writing within 

seven days of receipt of the RFI response. 

D. On receipt of Architect's action, immediately distribute the RFI response to affected parties.  

Review response and notify Architect and Construction Manager within seven days if 

Contractor disagrees with response. 

E. Electronic RFI Log: Architect will maintain a tabular log of RFIs organized by RFI number. 

1.9 PROJECT MEETINGS 

A. Preconstruction Conference:  Construction Manager will schedule and conduct a 

preconstruction conference before starting construction, at a time convenient to Owner, 

Construction Manager and Architect, but no later than 15 days after date of Notice of Award. 
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1. Attendees:  Authorized representatives of Owner, Commissioning 

Authority, Construction Manager, Architect, and their consultants; Contractor and its 

superintendent; and other concerned parties shall attend the conference.  Participants at 

the conference shall be familiar with Project and authorized to conclude matters relating 

to the Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the 

following: 

a. Designation of key personnel and their duties. 

b. Lines of communications. 

c. Bonds and insurance. 

d. Subcontract list. 

e. Schedule of values. 

f. Payment request estimate. 

g. Applications for Payment. 

h. Contractor’s construction schedule. 

i. Submittals. 

j. Electronic form procedures (RFIs, ASIs, PRs). 

k. Procedures for processing Change Orders and Construction Change Directives. 

l. Quality control. 

m. Adjoining properties. 

n. Project schedule. 

o. Contractor review of Contract Documents, including Drawings and Specifications. 

p. Project meetings. 

q. Project closeout procedures. 

r. Electronic drawings. 

s. AIA and Word documents. 

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

B. Site Preconstruction Conference:  Construction Manager will schedule and conduct a site 

preconstruction conference, at a time convenient to Owner, Construction Manager and 

Architect. 

1. Attendees:  Authorized representatives of Owner, Owner’s testing agency, Construction 

Manager, Architect, and their consultants; Geotechnical Engineer of Record; Contractor 

and its superintendent; and other concerned parties shall attend the conference.  

Participants at the conference shall be familiar with Project and authorized to conclude 

matters relating to the Work. 

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

a. Designation of key personnel and their duties. 

b. Lines of communication. 

c. Electronic form procedures (RFIs, ASIs, PRs). 

d. Submittal procedures. 

e. Subcontracts. 

f. Construction schedule. 

g. Temporary facilities and controls. 

h. Use of premises. 
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i. Permits. 

j. Soil erosion and sediment control. 

k. Tree protection. 

l. Procedures for testing and inspecting. 

m. Roles and responsibilities of each party. 

n. Topsoil. 

o. Seeding/sodding. 

p. Concrete. 

q. Retaining walls. 

r. Railings. 

s. Staging removal. 

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

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 

construction activity that requires coordination with other construction. 

1. Review each Specification Section for requirements for preinstallation conferences. 

a. No later than 15 days after date of Notice of Award, submit to Architect complete 

listing of preinstallation conferences to be held.  

2. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 

installations that have preceded or will follow, shall attend the meeting.  Advise 

Architect, Construction Manager, Commissioning Authority and Project Representative 

of scheduled meeting dates. 

3. Agenda:  Review progress of other construction activities and preparations for the 

particular activity under consideration, including requirements for the following: 

a. Contract Documents. 

b. Deliveries. 

c. Submittals. 

d. Review of mockups. 

e. Time schedules. 

f. Weather limitations. 

g. Manufacturer's written instructions. 

h. Warranty requirements. 

i. Compatibility of materials. 

j. Acceptability of substrates. 

k. Temporary facilities and controls. 

l. Space and access limitations. 

m. Testing and inspecting requirements. 

n. Installation procedures. 

o. Coordination with other work. 

p. Required performance results. 

q. Protection of adjacent work. 

4. Record significant conference discussions, agreements, and disagreements, including 

required corrective measures and actions. 
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5. Reporting:  Distribute report of the meeting to each party present and to other parties 

requiring information. 

6. Do not proceed with installation if the conference cannot be successfully concluded.  

Initiate whatever actions are necessary to resolve impediments to performance of the 

Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings:  Construction Manager will conduct progress meetings at biweekly 

intervals, unless otherwise necessitated. 

1. Attendees:  In addition to representatives of Owner, Commissioning 

Authority, Construction Manager, and Architect, each contractor, subcontractor, supplier, 

and other entity concerned with current progress or involved in planning, coordination, or 

performance of future activities shall be represented at these meetings.  All participants at 

the meeting shall be familiar with Project and authorized to conclude matters relating to 

the Work. 

2. Agenda:  Review report of previous progress meeting.  Review other items of 

significance that could affect progress.  Include topics for discussion as appropriate to 

status of Project. 

a. Review present and future needs of each entity present, including the following: 

1) Report of progress since previous meeting. 

2) Architect/Engineer discussion items. 

3) Status of ASIs, PRs, Change Orders. 

4) Status of submittals. 

5) Contractor's Construction Schedule:  Review progress since the last 

meeting.  Determine whether each activity is on time, ahead of schedule, or 

behind schedule, in relation to Contractor's construction schedule.   

a) Determine how construction behind schedule will be expedited; 

secure commitments from parties involved to do so.  Discuss whether 

schedule revisions are required to ensure that current and subsequent 

activities will be completed within the Contract Time. 

b) Review schedule for next period. 

6) Date of Substantial Completion. 

7) Status of RFIs. 

8) Owner discussion items. 

9) Discussion items for each Contract. 
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10) General and administrative items, including such items as: 

a) Project documentation. 

b) Prohibitions. 

c) Identification cards. 

d) Separation. 

e) Egress. 

f) Conservation. 

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

party present and to parties requiring information. 

E. Health and Safety Committee Meetings: Owner will conduct health and safety committee 

meetings as needed, in accordance with requirements of Regulations of the Commissioner of 

Education, Part 155 (8 NYCRR 155), Section 155.5(c)(2). 

1. Attendees: In addition to representatives of the Owner and Construction Manager, each 

contractor shall be represented at these meetings. All participants at the meeting shall be 

familiar with Project and authorized to conclude matters relating to the Work. 

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

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

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

parties requiring information. 

F. Project Closeout Conference:  Construction Manager will schedule and conduct a project 

closeout conference, at a time convenient to Owner, Construction Manager and Architect, but 

no later than 90 days prior to each final scheduled date of Substantial Completion. 

1. Attendees:  Authorized representatives of Owner, Commissioning Authority, 

Construction Manager, Architect, and their consultants; Contractor and its 

superintendent; and other concerned parties shall attend the meeting.  Participants at the 

meeting shall be familiar with Project and authorized to conclude matters relating to the 

Work. 

2. Agenda:  Discuss items of significance that could affect or delay Project closeout, 

including the following: 

a. Preparation of record documents. 

b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance. 

c. Submittal of written warranties. 

d. Requirements for preparing operations and maintenance data. 

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

 

 

Attachment: Request for Electronic Drawing Files 

    Terms of Electronic File Transfer (TOFT) 

 

END OF SECTION 01 31 00 
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 

construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 

2. Reports. 

1.3 INFORMATIONAL SUBMITTALS 

A. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule 

for entire construction period. Follow format outlined in attachment at end of this Section. 

B. Site Condition Reports:  Submit at time of discovery of differing conditions. 

C. Special Reports:  Submit at time of unusual event. 

1.4 COORDINATION 

A. Secure time commitments for performing critical elements of the Work from entities involved. 

B. Coordinate each construction activity in the network with other activities and schedule them in 

proper sequence. 

1.5 CONTRACTOR’S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for commencement of the Work to date of 

final completion. 

B. Contract completion date shall not be changed by submission of a schedule that shows an early 

completion date, unless specifically authorized by Change Order. 

1.6 CONTRACTOR’S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, horizontal, Gantt-chart-type, Contractor's 

construction schedule per requirements of Division 01 Section “Project Summary – Project 

Schedule.” 

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

01 32 00 
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B. Preparation:  Indicate each significant construction activity separately, by Specification Section, 

coordinated with the schedule of values. Provide line item(s) for each Specification Section.   

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

progress and activities.   

D. Distribution:  Distribute copies of approved schedule to Architect, Construction Manager, 

Owner, 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  

 
(Refer to SECTION 01 32 00, Article 2.2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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  

 
(Refer to SECTION 01 32 00, Article 2.2) 

 

 

 

 

 
 

 

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. Shop Drawings. 

c. Product Schedules. 

d. Qualification Data. 

e. Certificates (Welding, Installer, Manufacturer, Product, and Material, as 

applicable). 

f. Test Reports (Material, Product, Preconstruction, Compatibility, and Field, as 

applicable). 

g. Research Reports. 

h. Warranty (sample). 

i. Design Data, including calculations. 

j. Coordination Drawings. 

k. 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. 

B. Processing Time:  Allow sufficient time for submittal review, including time for resubmittals.  

No extension of the Contract Time will be authorized because of failure to transmit submittals 

enough in advance of the Work to permit processing, including resubmittals. 
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C. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 

follows: 

1. Include a cover sheet on each submittal item for identification. Do not combine different 

submittals under same cover sheet; only one submittal is to be provided per email. 

a. Cover Sheet Form: Use PDF version of sample form included in Project Manual. 

Complete each item on form, sign and date. Architect will furnish PDF version of 

sample form. 

2. Name submittal file as directed by Architect. 

3. Transmit each submittal via Electronic Submittal System. 

4. Transmit each submittal to Architect using the Submittal Exchange website 

www.submittalexchange.com. 

D. Resubmittals:  Make resubmittals in same form and, for non-electronic submittals, in the same 

number of copies as initial submittal. 

1. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 

2. Resubmit submittals until they are marked with approval notation from Architect and 

Construction Manager. 

3. Refer to the General Conditions for provisions allowing Owner to obtain reimbursement 

from the Contractor for amounts paid to the Architect for evaluation of certain 

resubmittals. 

E. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 

construction activities.   

F. Use for Construction:  Retain complete electronic copies of submittals on Project site during 

Construction.  Also maintain one complete set of hard paper copies of all approved submittals 

on Project site during Construction.  Use only final action submittals that are marked with 

approval notation from Architect and Construction Manager. 

G. Use of As-Specified Verification Form: The As-Specified Verification Form is intended to 

reduce certain action submittal paperwork for select products to be incorporated into the Work. 

If product to be incorporated into Project is specified by name and product designation in Part 2 

of the Technical Specification Section and is from a product category specifically identified as 

eligible to be considered as an “as-specified product” in the Action Submittals Article in Part 1 

of technical specifications, submit “As-Specified Verification Form” attached to this 

Specification Section. 

http://www.submittalexchange.com/
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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. 

http://www.submittalexchange.com/
http://www.adobe.com/
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B. Product Data:  Collect information into a single submittal for each element of construction and 

type of product or equipment. 

1. Mark submittal to show which products and options are applicable. 

2. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Statement of compliance with specified referenced standards. 

c. Testing by recognized testing agency. 

3. For equipment, include the following in addition to the above, as applicable: 

a. Printed performance curves. 

b. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

C. As-Specified Submittals: Complete the “As-Specified Verification Form.” 

1. Refer to the Action Submittals Article of technical specification sections. If the product to 

be incorporated into the Project is an “as-specified product” as defined in this Section, 

then submit “As-Specified Verification Form” in lieu of Product Data, otherwise submit 

full Product Data.  

2. Do not use “As-Specified Verification Form” unless specifically indicated in technical 

specification. 

3. The “As-Specified Verification Form” alone serves as the submittal for the specific 

product and no additional action submittal data is due at the time of the submittal. The 

full specific product technical data, however, is required to be included in the Operation 

and Maintenance Manual. Comply with requirements specified in Division 01 Section 

“Operation and Maintenance Data”. 

D. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 

Shop Drawings on reproductions of the Contract Documents or standard printed data, unless 

submittal based on Architect's digital data drawing files is otherwise permitted. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 

following information, as applicable: 

a. Identification of products. 

b. Schedules. 

c. Compliance with specified standards. 

d. Notation of dimensions established by field measurement. 

e. Relationship and attachment to adjoining construction clearly indicated. 

f. Seal and signature of professional engineer if specified. 
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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: 

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. 
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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. 

5. Field Test Reports:  Submit written reports indicating and interpreting results of field 

tests performed either during installation of product or after product is installed in its final 

location, for compliance with requirements in the Contract Documents. 

I. Research Reports:  Submit written evidence, from a model code organization acceptable to 

authorities having jurisdiction, that product complies with building code in effect for Project.   

J. Warranty: Submit sample warranties as required in individual Specification Sections.  

K. Design Data:  Prepare and submit written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and calculations.  

Include list of assumptions and other performance and design criteria and a summary of loads.  

Include load diagrams if applicable.  Provide name and version of software, if any, used for 

calculations.  Include page numbers. 

L. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 Section 

"Project Management and Coordination." 

M. Delegated-Design Services Certification:  Submit certificate, signed and sealed by the 

responsible design professional, for each product and system specifically assigned to Contractor 

to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents.  Include list of codes, loads, and other factors used in performing 

these services. 

1.9 SUBMITTAL REQUIREMENTS FOR COMMISSIONING 

A. Provide the Commissioning Authority with a copy of all submittals for equipment to be 

commissioned. 

1. The Commissioning Authority will review and approve Contractor submittals applicable 

to systems being commissioned for compliance with commissioning needs, concurrent 

with the Architect’s review. 
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B. Data for Commissioning: 

1. Refer to the technical Division Commissioning Section for listing of systems to be 

commissioned.  Provide specific information needed about each piece of commissioned 

equipment or system in submittal as required to facilitate commissioning. Typically this 

will include detailed manufacturer installation and start-up, operating, troubleshooting 

and maintenance procedures, full details of any Ownerr-contracted tests, fan and pump 

curves, full factory testing reports, if any, and full warranty information, including all 

responsibilities of the Owner to keep the warranty in force clearly identified.  In addition, 

the installation and checkout materials that are actually shipped inside the equipment and 

the actual field checkout sheet forms to be used by the factory or field technicians for pre-

functional testing shall be submitted to the Commissioning Authority. 

2. The Commissioning Authority may request further documentation necessary for the 

commissioning process. This data request may be made prior to submittals, during 

review, or subsequently as additional requirements become evident. 

3. Much of this information is contained in the regular Operation and Maintenance (O&M) 

manual submittals normally submitted in the Project. For commissioned projects, this 

information is typically required prior to the regular formal O&M manual submittals and 

will be duplicated therein, facilitating the later creation of the O&M manual. 

C. Contractor’s responsibility for deviations in submittals from requirements of the Contract 

Documents is not relieved by the Commissioning Authority’s review. 

1.10 NON-ELECTRONIC SUBMITTAL REQUIREMENTS 

A. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 

characteristics with other elements and for a comparison of these characteristics between 

submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 

in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 

b. Product name and name of manufacturer. 

c. Sample source. 

d. Number and title of applicable Specification Section. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-

control comparisons throughout the course of construction activity.  Sample sets may be 

used to determine final acceptance of construction associated with each set. 

4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or 

sections of units showing the full range of colors, textures, and patterns available. 
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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.   

1.11 MISCELLANEOUS SUBMITTAL REQUIREMENTS 

A. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 

specified in Division 01 Section "Closeout Procedures." 



SUBMITTAL PROCEDURES  Tetra Tech 

01 33 00 / Page 10 Project No. 279180-22004 Architects & Engineers 

B. Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and 

Maintenance Data." 

1.12 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Architect. 

1.13 CONTRACTOR’S REVIEW 

A. Action Submittals and Informational Submittals:  Review each submittal and check for 

coordination with other Work of the Contract and for compliance with the Contract Documents.  

Note corrections and field dimensions.  Identify any deviations from Contract Document 

requirements. Mark cover sheet with approval before submitting to Architect and Construction 

Manager. 

1. Sign and date statement certifying that submittal has been reviewed, checked, and 

approved for compliance with the Contract Documents. 

2. If using Adobe Acrobat to electronically sign the Submittal Cover Sheet do not use the 

Certify Sign, Time Stamp feature as this will lock the document for further editing. 

1.14 ARCHITECT’S AND CONSTRUCTION MANAGER’S ACTION 

A. General:  Architect and Construction Manager will not review submittals that do not bear 

Contractor's approval and will return them without action. 

B. Action Submittals:  Architect and Construction Manager will review each submittal, make 

marks to indicate corrections or revisions required, and return it.  Architect and Construction 

Manager will  mark submittal appropriately to indicate action, as follows: 

1. Final Unrestricted Release: Where the submittal is marked "Approved," the Work 

covered by the submittal may proceed provided it complies with the Contract Documents. 

Final acceptance will depend on that compliance. 

2. Final-but-Restricted Release: Where the submittal is marked "Approved As Noted," the 

Work covered by the submittal may proceed provided it complies both with Architect's 

notations and corrections on the submittal and the Contract Documents. Final acceptance 

will depend on that compliance. 

3. Rejected: Where the submittal is marked "Rejected," do not proceed with the Work 

covered by the submittal. Prepare a new submittal for a product that complies with the 

Contract Documents. 
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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) 

 QUEST Cover Sheet to be used ONLY for Submittals for Sections 02 82 00, 02 83 

00, and 02 84 00. 

     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.: 279180-22004 D 
   
 Proj. Name: Reconstruction to Beacon City School District 
 
 Location:   
 
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: 279180-22004 D 

 

 Project Title:  Reconstruction to Beacon City School District 

 

 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.: 279180-22004 D 
   
 Proj. Name: Reconstruction to Beacon City School District 
 
 Location:   
 
PRODUCT IDENTIFICATION 
 
 Specification Section No. 01 78 23 OR 01 78 39 (circle correct one) 
 
 Name of Product:  

 
 

 
 Name of Manufacturer:  
 
SUBCONTRACTOR: _______________________________ 
 
SUPPLIER:_______________________________________ 
 
 
DEVIATION FROM CONTRACT DOCUMENTS:_________________________________________________________________ 
 
________________________________________________________________________________________________________ 
 
 
CONTRACTOR COMMENTS:________________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
 
CONSTRUCTION MANAGER’S COMMENTS: ___________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
 
ARCHITECT’S COMMENTS:_________________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
CONTRACTOR’S STAMP       CONTRACTOR’S CERTIFICATION 

I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND 
APPROVED BY THE CONTRACTOR IN ACCORDANCE WITH THE 
GENERAL CONDITIONS. PRODUCTS/MATERIALS ARE FREE OF  
ASBESTOS AS REQUIRED BY THE CONTRACT DOCUMENTS. 
 

BY  
 

 
 
CONSTRUCTION MANAGER’S CERTIFICATION 
I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED BY THE 
CONSTRUCTION MANAGER IN ACCORDANCE WITH THE GENERAL 
CONDITIONS. AND IN ACCORDANCE WITH THE CONSTRUCTION 
MANAGER’S CONTRACTUAL OBLIGATIONS WITH THE OWNER. 
 
Approved _______   Rejected_______ 
 

BY   
 

 

CM Submittal No. 
 

 

RESERVED FOR USE BY TETRA TECH 
 

 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance 

with information given and the design concept expressed in the Con-

tract Documents. Review not conducted for the purpose of determin-

ing the accuracy and completeness of other details such as dimensions 

and quantities, or for substantiating instructions for installation or 

performance of equipment or systems, all of which remain the respon-

sibility of the Contractor as required by the Contract Documents. 

Review shall not constitute approval of safety precautions or of any 

construction means, methods, techniques, sequences or procedures.  

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No. 
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CONTRACTOR:   SUBMITTAL DATE          /          /  

     
 
CONSULTANT:   

PROJECT IDENTIFICATION 
 
 Architect’s  
 Project No.: 279180-22004 D 
 
 Proj. Name: Reconstruction to Beacon City School District 
 
 Location:__________________________________________ 
 
PRODUCT IDENTIFICATION 
 
 Specification Section No._____________________________ 
 
 Name of Product:___________________________________ 
 
___________________________________________________ 
 
 Name of Manufacturer:_______________________________ 
 
SUBCONTRACTOR:__________________________________ 
 
___________________________________________________ 
 
SUPPLIER:__________________________________________ 
 
RELATIONSHIP TO STRUCTURE:_______________________ 
 
___________________________________________________ 
 
Building Name:_______________________________________ 
 
___________________________________________________ 

  (Room #)    (Room Name) 
 

Contract Drawing No.:_________________________________ 
 
DEVIATION FROM CONTRACT DOCUMENTS:__________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
CONTRACTOR COMMENTS:________________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
OWNER’S CONSULANT COMMENTS:_________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
CONTRACTOR’S STAMP       CONTRACTOR’S CERTIFICATION 

I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND 
APPROVED BY THE CONTRACTOR IN ACCORDANCE WITH THE 
GENERAL CONDITIONS. PRODUCTS/MATERIALS ARE FREE OF 
ASBESTOS AS REQUIRED BY THE CONTRACT DOCUMENTS. 
 
BY  

 
 

 
CONSTRUCTION MANAGER’S CERTIFICATION 
I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND APPROVED 
BY THE CONSTRUCTION MANAGER IN ACCORDANCE WITH THE 
GENERAL CONDITIONS. 
 
BY   

 
 

CM Submittal No. 
 

 

QUEST - OWNER’S DIRECT CONSULTANT 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 
 
 
 

Reviewed By:  _______________________ 
 
 
 
 

Date:  ______________________________ 
 

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No. 
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DELEGATED DESIGN SUBMITTAL 

CONTRACTOR:   SUBMITTAL DATE          /          /  

DESIGN PROFESSIONAL:  

 

ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 

 Architect’s  
 Project No.: 279180-22004 D 
 

 Proj. Name: Reconstruction to Beacon City School District 
 

 Location:   
 

PRODUCT IDENTIFICATION 
 

Specification Section No.  
 

   
Name of Product:   

 

  
 

  
Name of Manufacturer:   
 

SUBCONTRACTOR 
 

 
 

SUPPLIER 
 

 
 

RELATIONSHIP TO STRUCTURE 
Building 
Name    

 

 
  (Room #)    (Room Name) 
 
Contract Drawing  No.:  

 

DEVIATION FROM CONTRACT DOCUMENTS:  
 

 
 

 
 

 

 

 

RESERVED FOR USE BY TETRA TECH 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance 

with information given and the design concept expressed in the Con-

tract Documents. Review not conducted for the purpose of determin-

ing the accuracy and completeness of other details such as dimensions 

and quantities, or for substantiating instructions for installation or 

performance of equipment or systems, all of which remain the respon-

sibility of the Contractor as required by the Contract Documents. 

Review shall not constitute approval of safety precautions or of any 

construction means, methods, techniques, sequences or procedures.  

DESIGN PROFESSIONAL’S COMMENTS:   
 
CONTRACTOR COMMENTS:   
 
ARCHITECT’S COMMENTS:   
 
 
CONSTRUCTION MANAGER’S  CERTIFICATION DESIGN PROFESSIONAL’S CERTIFICATION 
I certify that this submittal has been reviewed and approved I certify that I am a design professional currently licensed in New York  
by the Construction Manager in accordance with the State and confirm my responsibility for work included in this submittal in  
General Conditions.    accordance with the General Conditions.  Further, I certify that to the best  
 of my knowledge, information and belief, the plans and specifications are 
BY      in accordance with applicable requirements of the New York State    
   Uniform Fire Prevention and Building Code, the State Energy  
CM Submittal No. 

 
  Conservation Construction Code and construction standards of the 

   Education Department. 
CONTRACTOR’S STAMP  
 BY   
 
         CONTRACTOR’S CERTIFICATION 

 I certify that this submittal has been reviewed and approved by the Contractor in ac-
cordance with the General Conditions.  Products/Materials 

 Are free of asbestos as required by the Contract Documents. 
  
 BY  

 
 

 
 

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No.  ___ 
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SECTION 01 35 26 – GOVERNMENTAL SAFETY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Safety requirements included in 8 NYCRR 155.5 Uniform Safety Standards for School 

Construction and Maintenance Projects. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Provide all measures, including (but not limited to) materials, 

equipment, and procedures, required to comply with following requirements of 8 NYCRR 155.5 

Uniform Safety Standards for School Construction and Maintenance Projects. 

B. Certificate of Occupancy: 

1. 8 NYCRR 155.5 (a): “The occupied portion of any school building shall always comply 

with the minimum requirements necessary to maintain a certificate of occupancy.” 

C. General Safety and Security Standards for Construction Projects: 

1. 8 NYCRR 155.5 (e)(1): “All construction materials shall be stored in a safe and secure 

manner.” 

2. 8 NYCRR 155.5 (e)(2): “Fences around construction supplies or debris shall be 

maintained.” 

3. 8 NYCRR 155.5 (e)(3): “Gates shall always be locked unless a worker is in attendance to 

prevent unauthorized entry.” 

4. 8 NYCRR 155.5 (e)(4): “During exterior renovation work, overhead protection shall be 

provided for any sidewalks or areas immediately beneath the work site or such areas shall 

be fenced off and provided with warning signs to prevent entry.” 

5. 8 NYCRR 155.5 (e)(5): “Workers shall be required to wear photo identification badges at 

all times for identification and security purposes while working at occupied sites.” 

01 35 26 
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D. Separation of Construction Areas from Occupied Spaces: 

1. 8 NYCRR 155.5 (f): “Construction areas which are under the control of a contractor and 

therefore not occupied by district staff or students shall be separated from occupied areas. 

Provisions shall be made to prevent the passage of dust and contaminants into occupied 

parts of the building. Periodic inspection and repairs of the containment barriers must be 

made to prevent exposure to dust or contaminants. Gypsum board must be used in exit 

ways or other areas that require fire rated separation. Heavy duty plastic sheeting may be 

used only for a vapor, fine dust or air infiltration barrier, and shall not be used to separate 

occupied spaces from construction areas.” 

2. 8 NYCRR 155.5 (f)(1): “A specific stairwell and/or elevator should be assigned for 

construction worker use during work hours. In general, workers may not use corridors, 

stairs or elevators designated for students or school staff.” 

E. Cleaning Occupied Areas: 

1. 8 NYCRR 155.5 (f)(2): “Large amounts of debris must be removed by using enclosed 

chutes or a similar sealed system. There shall be no movement of debris through halls of 

occupied spaces of the building. No material shall be dropped or thrown outside the walls 

of the building.” 

2. 8 NYCRR 155.5 (f)(3): “All occupied parts of the building affected by renovation 

activity shall be cleaned at the close of each workday. School buildings occupied during a 

construction project shall maintain required health, safety and educational capabilities at 

all times that classes are in session.” 

F. Exiting and Ventilation: 

1. 8 NYCRR 155.5(g): Maintain exiting and ventilation during school construction projects. 

2. 8 NYCRR 155.5(g)(1): “Required exits, temporary stairs, ramps, exit signs, and door 

hardware shall be provided at all times.” 

3. 8 NYCRR 155.5(g)(2): “Required ventilation to occupied spaces affected by construction 

will be maintained during the project.” 

G. Noise Control: 

1. 8 NYCRR 155.5 (i): “Construction and maintenance operations shall not produce noise in 

excess of 60 dba in occupied spaces or shall be scheduled for times when the building or 

affected building spaces are not occupied or acoustical abatement measures shall be 

taken.” 

H. Control of Fumes, Gases and Contaminants: 

1. 8 NYCRR 155.5 (j):  The contractor shall be responsible for the control of chemical 

fumes, gases, and other contaminants produced by welding, gasoline or diesel engines, 

roofing, paving, painting, and other fumes to ensure they do not enter occupied portions 

of the building or air intakes. 
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I. “Off-Gassing” of Volatile Organic Compounds: 

1. 8 NYCRR 155.5 (j)(1):  The contractor shall be responsible to ensure that activities and 

materials which result in "off-gassing" of volatile organic compounds such as glues, 

paint, furniture, carpeting, wall coverings, drapery, etc. are scheduled, cured or ventilated 

in accordance with manufacturer’s recommendations before a space can be occupied. 

J. Asbestos Isolation: 

1. 8 NYCRR 155.5 (k): “Large and small asbestos abatement projects as defined by 12 

NYCRR 56 shall not be performed while the building is occupied.” Note, it is NYSED’s 

interpretation that the term "building", as referenced in this section of 8 NYCRR 155.5, 

means a wing or major section of a building that can be completely isolated from the rest 

of the building with sealed non-combustible construction. The isolated portion of the 

building must contain exits that do not pass through the occupied portion and ventilation 

systems must be physically separated and sealed at the isolation barrier. 

2. Exterior work such as roofing, flashing, siding, or soffit work may be performed on 

occupied buildings provided proper variances are in place as required, and complete 

isolation of ventilation systems and at windows is provided. Care must be taken to 

schedule work so that classes are not disrupted by noise or visual distraction. 

K. Lead and Asbestos Testing: 

1. 8 NYCRR 155.5 (c)(1): “All school areas to be disturbed during renovation or demolition 

shall be tested for lead and asbestos.” 

a. Asbestos and Asbestos-Containing Materials: 

1) Be advised that asbestos and asbestos-containing materials are required to 

be abated as part of this Project. Refer to Division 02 Section “Asbestos 

Abatement.” 

a) The extent of asbestos to be abated as part of the Project is indicated 

on Drawings included in the Contract Documents. 

b) Prior to beginning Work, review Owner’s “Asbestos Management 

Plan” to ensure asbestos or asbestos-containing materials identified in 

that document are not disturbed. 

2) Be advised that if materials suspected to be asbestos, or to contain asbestos, 

that are not included in the Project and not identified in the Contract 

Documents are encountered during construction, immediately notify Owner 

and take precautions as required to avoid disturbing materials until directed 

by Owner. 
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3) Transmission Electron Microscopy (TEM): All asbestos abatement work 

that requires clearance air sampling in accordance with New York State 

Industrial Code Rule 56 shall have clearance air samples collected and 

analyzed using Transmission Electron Microscopy as per the Asbestos 

Hazard Emergency Response Act (40 CFR 763).  Refer to Division 02 

Section “Asbestos Abatement.” 

b. Lead and Lead-Containing Materials: 

1) Be advised that a lead inspection has been performed as required by New 

York State Education Department and a copy of the lead inspection report is 

available at the Owner's offices. 

L. Code Rule 56: 

1. 8 NYCRR 155.5(k): “All asbestos abatement projects shall comply with all applicable 

Federal and State laws including but not limited to the New York State Department of 

Labor industrial code rule 56 (12 NYCRR 56), and the Federal Asbestos Hazard 

Emergency Response Act (AHERA), 40 CFR part 763 (Code of Federal Regulations, 

1998 Edition, Superintendent of Public Documents, U.S. Government Printing Office, 

Washington, DC 20402; 1998; available at the Office of Facilities Planning, Education 

Building Annex, Room 1060, 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. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 35 26 
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SECTION 01 40 00 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 

control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 

indicated.  These services do not relieve Contractor of responsibility for compliance with the 

Contract Document requirements. 

1. Specific quality-assurance and -control requirements for individual construction activities 

are specified in the Sections that specify those activities.  Requirements in those Sections 

may also cover production of standard products. 

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

assurance and -control procedures that facilitate compliance with the Contract Document 

requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services required 

by Architect, Owner, Construction Manager, or authorities having jurisdiction are not 

limited by provisions of this Section. 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 

execution of the Work to guard against defects and deficiencies and substantiate that proposed 

construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 

execution of the Work to evaluate that actual products incorporated into the Work and 

completed construction comply with requirements.  Services do not include contract 

enforcement activities performed by Architect or Construction Manager. 

C. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 

laboratory shall mean the same as testing agency. 

D. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 

employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 

including installation, erection, application, and similar operations. 

01 40 00 
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E. Experienced:  When used with an entity or individual, "experienced" means having successfully 

completed a minimum of five previous projects similar in nature, size, and extent to this Project; 

being familiar with special requirements indicated; and having complied with requirements of 

authorities having jurisdiction. 

1.4 CONFLICTING REQUIREMENTS 

A. Referenced Standards:  If compliance with two or more standards is specified and the standards 

establish different or conflicting requirements for minimum quantities or quality levels, comply 

with the most stringent requirement.  Refer conflicting requirements that are different, but 

apparently equal, to Architect for a decision before proceeding. 

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

the minimum provided or performed.  The actual installation may comply exactly with the 

minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  

To comply with these requirements, indicated numeric values are minimum or maximum, as 

appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision 

before proceeding. 

1.5 SUBMITTALS 

A. Informational Submittals:  

1. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" 

Article to demonstrate their capabilities and experience.  Include proof of qualifications 

in the form of a recent report on the inspection of the testing agency by a recognized 

authority. 

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

a. Specification Section number and title. 

b. Entity responsible for performing tests and inspections. 

c. Description of test and inspection. 

d. Identification of applicable standards. 

e. Identification of test and inspection methods. 

f. Number of tests and inspections required. 

g. Time schedule or time span for tests and inspections. 

1.6 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other 

Sections.  Include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 
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6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 

11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 

B. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 

certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 

payments, judgments, correspondence, records, and similar documents, established for 

compliance with standards and regulations bearing on performance of the Work. 

1.7 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this article establish the minimum qualification levels 

required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 

to those indicated for this Project and with a record of successful in-service performance, as 

well as sufficient production capacity to produce required units. 

C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 

for this Project and with a record of successful in-service performance, as well as sufficient 

production capacity to produce required units. 

D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 

work similar in material, design, and extent to that indicated for this Project, whose work has 

resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated.  Engineering services are defined as those performed 

for installations of the system, assembly, or product that are similar in material, design, and 

extent to those indicated for this Project. 

F. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 

experience and capability to conduct testing and inspecting indicated, as documented according 

to ASTM E 329; and with additional qualifications specified in individual Sections; and, where 

required by authorities having jurisdiction, that is acceptable to authorities. 

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 

2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 
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G. Manufacturer's Technical Representative Qualifications:  An authorized representative of 

manufacturer who is trained and approved by manufacturer to observe and inspect installation 

of manufacturer's products that are similar in material, design, and extent to those indicated for 

this Project. 

H. Factory-Authorized Service Representative Qualifications:  An authorized representative of 

manufacturer who is trained and approved by manufacturer to inspect installation of 

manufacturer's products that are similar in material, design, and extent to those indicated for this 

Project. 

1.8 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 

Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a description of types of testing and inspecting they are engaged to 

perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work 

that failed to comply with the Contract Documents will be charged to Contractor, and the 

Contract Sum will be adjusted by Change Order. 

B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility.  Perform additional quality-control activities required to verify that 

the Work complies with requirements, whether specified or not. 

1. Unless otherwise indicated, provide quality-control services specified and those required 

by authorities having jurisdiction.  Perform quality-control services required of 

Contractor by authorities having jurisdiction, whether specified or not. 

2. Where services are indicated as Contractor's responsibility, engage a qualified testing 

agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 

testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 

5. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 
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C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, including 

service connections.  Report results in writing as specified in Division 01 Section "Submittal 

Procedures." 

D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical 

representative to observe and inspect the Work.  Manufacturer's technical representative's 

services include participation in preinstallation conferences, examination of substrates and 

conditions, verification of materials, observation of Installer activities, inspection of completed 

portions of the Work, and submittal of written reports. 

E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and reinspecting, for 

construction that replaced Work that failed to comply with the Contract Documents. 

F. Testing Agency Responsibilities:  Cooperate with Architect, Construction Manager, and 

Contractor in performance of duties.  Provide qualified personnel to perform required tests and 

inspections. 

1. Notify Architect, Construction Manager, and Contractor promptly of irregularities or 

deficiencies observed in the Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 

inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

G. Associated Services:  Cooperate with agencies performing required tests, inspections, and 

similar quality-control services, and provide reasonable auxiliary services as requested.  Notify 

agency sufficiently in advance of operations to permit assignment of personnel.  Provide the 

following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

6. Security and protection for samples and for testing and inspecting equipment at Project 

site. 

H. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 

and -control services with a minimum of delay and to avoid necessity of removing and 

replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 
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I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-

control services required by the Contract Documents.  Coordinate and submit concurrently with 

Contractor's construction schedule.  Update as the Work progresses. 

1. 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. 

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 conducting test. 

B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to test 

and inspection log for Architect's and Construction Manager’s, reference during normal 

working hours. 

3.2 REPAIR AND PROTECTION 

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

damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 

Specification Sections or matching existing substrates and finishes.  Restore patched 

areas and extend restoration into adjoining areas with durable seams that are as invisible 

as possible.  Comply with the Contract Document requirements for cutting and patching 

in Division 01 Section "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

END OF SECTION 01 40 00 
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STATEMENT OF SPECIAL INSPECTIONS 

 

Project: Addition, Alterations & Reconstruction to Beacon City School District 

Location: Beacon, New York 

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

Schedule of Special Inspection Services 
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Qualifications of Inspectors and Testing Technicians 

 

The qualifications of all personnel performing Special Inspection and testing activities are subject to the 

approval of the Building Official. The credentials of all Inspectors and testing technicians shall be 

provided if requested. 

 

Key for Minimum Qualifications of Inspection Agents: 
 

When the Registered Design Professional in Responsible Charge deems it appropriate that the individual 

performing a stipulated test or inspection have a specific certification or license as indicated below, such 

designation shall appear below the Qualifications on the Schedule. 

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

PE/GE  Geotechnical Engineer – a licensed PE specializing in soil mechanics and foundations. 

EIT Engineer-In-Training – a graduate engineer who has passed the Fundamentals of 

Engineering examination. 

American Concrete Institute (ACI) Certification 

ACI-CFTT Concrete Field Testing Technician – Grade 1 

ACI-CCI Concrete Construction Inspector 

ACI-LTT Laboratory Testing Technician – Grade 1&2 

ACI-STT Strength Testing Technician  

American Welding Society (AWS) Certification 

AWS-CWI Certified Welding Inspector 

AWS/AISC-SSI Certified Structural Steel Inspector 

 

American Society of Non-Destructive Testing (ASNT) Certification 

ASNT  Non-Destructive Testing Technician – Level II or III.  

International Code Council (ICC) Certification 

ICC-SMSI Structural Masonry Special Inspector 

ICC-SWSI Structural Steel and Welding Special Inspector  

ICC-SFSI Spray-Applied Fireproofing Special Inspector 

ICC-PCSI Prestressed Concrete Special Inspector  

ICC-RCSI Reinforced Concrete Special Inspector  

 

National Institute for Certification in Engineering Technologies (NICET) 

NICET-CT Concrete Technician – Levels I, II, III & IV 

NICET-ST Soils Technician - Levels I, II, III & IV 

NICET-GET Geotechnical Engineering Technician - Levels I, II, III & IV 

Association of the Wall and Ceilings Industries International (AWCI) 

AWCI 12-B Standard Practice for the Testing and Inspection of Field Applied Thin-Film Intumescent 

Fire-Resistive Materials; an Annotated Guide. 
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Schedule of Special Inspection Services 

 

INSPECTION AND TESTING 
REQUIRED 

(Required if 

checked; Not 

Applicable if not 

checked) 

TECHNICAL 

SPECIFICATION 

SECTION (Refer to for 

additional information) 

C
O

N
T

IN
U

O
U

S
 

P
E

R
IO

D
IC

 

(“Continuous” & “Periodic” defined by the Code; refer to applicable 

Technical Specification Section for specific frequency requirements) 

Cast-in-Place Concrete (1705.3)     
1. Inspection of reinforcing steel and verify placement  03 30 00   

2. Inspection of reinforcing steel welding:     

 a. Verification of ASTM A706 material  03 30 00   

 b. Inspect single-pass fillet welds, maximum 5/16”   03 30 00   

 c. Inspect all other welds  03 30 00   

3. Inspection of anchors to be installed in concrete prior to and 

during placement 

 03 30 00   

4. Inspect anchors post-installed in hardened concrete     

a. Adhesive anchors installed in horizontally or upwardly 

inclined orientations to resist sustained tension loads. 

 03 30 00   

b.  Mechanical anchors and adhesive anchors not defined 

in 4a. 

 03 30 00   

5. Verify use of required design mix  03 30 00   

6. Sampling fresh concrete for fabricating specimens for 

strength testing, perform slump and air content tests, and 

measure temperature of concrete 

 03 30 00   

7. Inspection of concrete and shotcrete placement for proper 

application techniques 

 03 30 00   

8. Verify maintenance of specified curing temperature and 

techniques 

 03 30 00   

9. Verification of in-situ concrete strength, prior to stressing of 

tendons in post-tensioned concrete, and prior to removal of 

shores and forms from beams and structural slabs 

 03 30 00   

10. Inspection of formwork for shape, location and dimensions 

of the concrete member being formed 

 03 30 00   

11. Inspection of post-tensioning operations  03 38 16   
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Precast Concrete (1705.3)     

1. Inspection of reinforcing steel  03 41 00   

2. Verify use of required design mix  03 41 00   

3. Inspection of prestressed operations     

   a. Application of prestressing forces  03 41 00   

   b. Grouting of bonded prestressing tendons in the seismic-

force-resisting system 

 03 41 00   

4. Sampling fresh concrete; slump, air content, temperature, 

strength test specimens 

 03 41 00   

5. Inspection of formwork for shape, location and dimensions 

of the concrete member being formed 

 03 41 00   

6. Inspection of concrete placement for proper application 

techniques 

 03 41 00   

7. Inspection for maintenance of specified curing temperature 

and techniques 

 03 41 00   

8. Erection of precast concrete members  03 41 00, 03 48 10   

 

 

 

Fabricated Items (1704.2.5 and 1705.10)     

1. Inspection of structural, load-bearing or lateral load-resisting 

members or assemblies as noted on Contract Documents that 

are fabricated in a fabricator’s shop 

 ?? ?? ??   

Exceptions: 

a. The fabricator has been approved to perform work without 

special inspections per NYSBC 1704.2.5.1. 

b. The members or assemblies are to be fabricated on site. Then 

refer to the respective material categories for inspections. 

    

 



 
Tetra Tech QUALITY REQUIREMENTS – STATEMENT OF SPECIAL INSPECTIONS 

Architects & Engineers Project No. 279180-22004 01 40 00–A1 / Page 5 

Masonry (1705.4) 

  

 

 

   

 Level 1   04 20 00   

1. Prior to construction, verify certificates of compliance used 

in masonry construction 

 04 20 00  

 

 

 

 Level 2 Level 3   Level 2 

 Level 3 

04 20 00   

1. Prior to construction, verify compliance with the approved 

submittals. 

 

 

04 20 00  

 

 

 

2. Prior to construction, verify f’m, except where specifically 

exempted by the Code  

 

 

04 20 00  

 

 

 

3. During construction, verify Slump flow and Visual Stability 

Index (VSI) when self-consolidating grout is delivered to 

the project site 

 

 

04 20 00  

 

 

 

4. During construction, verify f’m for every 5,000 sqft  

 

04 20 00  

 

 

 

5. During construction, verify proportions of materials in 

premixed or preblended mortar, and grout other than self-

consolidating grout, as delivered to the project site. 

 

 

04 20 00   

 

6. At start of masonry construction, verify to ensure 

compliance: 

    

   a. Proportions of site prepared mortar.  04 20 00  

 

 

 

 b. Grade, type and size of reinforcement, connectors, and 

anchor bolts. 

 04 20 00  

 

 

 

   c. Sample panel construction.  04 20 00  

 

 

 

7. Prior to grouting, verify that the following are in compliance:     

a. Grout space  04 20 00  

 

 

 

b. Placement of reinforcement, connectors, and anchor 

bolts 

 04 20 00  

 

 

 

c. Proportions of site-prepared grout  04 20 00  

 

 

 

8. During construction, verify compliance of the following:     

   a. Materials and procedures with the approved submittals.  04 20 00  

 

 

 

   b. Placement of masonry units and mortar joint construction.  04 20 00  

 

 

 

   c. Size and location of structural members.  04 20 00  

 

 

 

   d. Type, size and location of anchors including anchorage of 

masonry to structural members, frames or other 

construction 

 04 20 00  

 

 

 

   e. Welding of reinforcing bars  04 20 00  

 

 

 

   f. Preparation, construction and protection of masonry during 

cold or hot weather 

 04 20 00  

 

 

 

   g. Placement of grout.  04 20 00  

 

 

 

9. Observe preparation of grout specimens, mortar specimens 

and/or prisms 

 04 20 00  
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Structural Steel (1705.2.1)     

1. Minimum inspections prior to welding per AISC 360 

(including but not limited to material verification, welder 

qualification and fit-up of joints). 

 05 12 00   

2. Minimum inspections during welding per AISC 360  05 12 00   

a. Placement and installation of steel headed stud anchors  05 12 00   

b. Verification of ASTM A 706 material  05 12 00   

c. Testing of resisting flexural and axial forces in 

intermediate and special moment frames, and boundary 

elements of special reinforced concrete shear walls and 

shear reinforcement. 

 05 12 00   

3. Minimum inspections after welding per AISC 360 (including 

but not limited to size, length and location of welds; welds 

meet visual acceptance criteria; and repair activities) 

 05 12 00   

4. Inspection of welding via UT for CJP groove welds subject 

to transversely applied tension loading in butt, T-, and 

Corner joints 

    

a. Risk Category III or IV structures  05 12 00   

b. Risk Category II structures  05 12 00   

5. Minimum inspections prior to high-strength bolting (except 

for snug-tight joints) per AISC 360 (including but not limited 

to material verification of high-strength bolts, nuts, and 

washers; and bolting procedures) 

 05 12 00   

6. Minimum inspections during high-strength bolting (except 

for snug-tight joints) per AISC 360 (included but not limited 

to assemblies and positioning) 

 05 12 00   

   a. For pretension/slip-critical connections using turn-of-nut 

with match marking method, direct-tension-indicator 

method, or twist-off-type tension control bolt method. 

 05 12 00   

   b. For pretension/slip-critical connections using calibrated 

wrench method or turn-of-nut method without 

matchmarking 

 05 12 00   

7. Minimum inspections after high-strength bolting per AISC 

360 

 05 12 00   

8. Inspection of fabricated and/or erected steel to verify 

compliance with the construction drawings. 

 05 12 00   

a. Details such as bracing and stiffeners  05 12 00   

b. Member locations  05 12 00   

c. Joint details  05 12 00   

9. Inspection during placement of anchor rods and other 

embedded items supporting structural steel for compliance with 

construction drawings. 

 05 12 00   

8. Material verification of structural steel: Identification 

markings to conform to ASTM standards specified in the 

approved construction documents  

 05 12 00   
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Open-Web Steel Joists and Joist Girders (1705.2.3)     

1.  Installation of open-web steel joists and joist girders     

a.  End connections – welded or bolted per SJI  05 21 00   

b. Bridging – horizontal or diagonal     

1. Standard bridging per SJI  05 21 00   

2. Bridging that differs from SJI specification  05 21 00   

 

 

 

Cold-Formed Steel Deck (1705.2.2)     

1.  Inspection or Execution Tasks Prior to Deck Placement per 

SDI QA/QC (including but not limited to compliance of 

materials with construction documents) 

 05 31 00   

2.  Inspection or Execution Tasks After to Deck Placement per 

SDI QA/QC (including but not limited to compliance of 

installation with construction documents) 

 05 31 00   

3. Inspection or Execution Tasks Prior to Welding per SDI 

QA/QC (including but not limited to verification of 

procedures and certifications) 

 05 31 00   

4. Inspection or Execution Tasks During Welding per SDI 

QA/QC  

 05 31 00   

5. Inspection or Execution Tasks After Welding per SDI 

QA/QC (including but not limited to size, length and location 

of welds; welds meet visual acceptance criteria; and repair 

activities) 

 05 31 00   

6. Inspection or Execution Tasks Prior to Mechanical Fastening 

per SDI QA/QC (including but not limited to material 

verification) 

 05 31 00   

7. Inspection or Execution Tasks During Mechanical Fastening 

per SDI QA/QC (including but not limited to verification of 

positioning and installation) 

 05 31 00   

8. Inspection or Execution Tasks After Mechanical Fastening 

per SDI QA/QC (including but not limited to verification of 

spacing, type and location; repair activities) 

 05 31 00   

 

 

 

 

 

 

 

 

Cold-Formed Steel Trusses (1705.2.4)     

1. For trusses spanning 60 feet or greater:     

a.  Verify the temporary installation restraint/bracing is 

installed per the approved truss submittal package. 

 05 40 00   

b.  Verify the permanent individual truss member 

restraint/bracing is installed per the approved truss submittal 

package. 

 05 40 00   
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Wood Construction (170505)     

1. For Metal-plate connected wood trusses spanning 60 feet or 

greater:  

    

a. Verify the temporary installation restraint/bracing is 

installed per the approved truss submittal package. 

 06 10 00, 06 16 00, 

06 17 53 

  

b. Verify the permanent individual truss member 

restraint/bracing is installed per the approved truss 

submittal package. 

 06 10 00, 06 16 00, 

06 17 53 

  

2.  Inspect High-load diaphragms for grade and thickness of 

sheathing material; nominal size of framing members; 

fastener diameter and length; fastener layout and spacing  

 06 10 00   

 

 

 

 

Exterior Insulation and Finish Systems (EIFS) (1705.16)     

Not required if water-resistive barrier is installed with a means 

of draining moisture to the exterior. Also not required for EIFS 

applications over masonry or concrete walls. 

1.  Inspection of water-resistive batter coating when installed 

over a sheathing substrate.   

 07 24 13   

 

 

 

Sprayed Fire-resistant Materials (1705.14)     

1.  Verify surface preparation in accordance with 

manufacturer’s written instructions. 

 07 81 00   

2.  Verify temperature and area ventilation before and after 

application in accordance with manufacturer’s written 

instructions. 

 07 81 00   

3. Verify thickness of sprayed fire-resistant materials     

a.  Minimum of 4 measurements per 1,000 sq ft of floor, roof 

and wall assembly areas, or part thereof at each story. 

 07 81 00   

b. Minimum of 25% of structural members at each story.  07 81 00   

4. Verify density of sprayed fire-resistant materials.     

a.  Minimum of one sample per 2,500 sq ft of floor, roof and 

wall assembly areas, or part thereof at each story. 

 07 81 00   

b. Minimum of one sample from each type of structural 

framing member per 2,500 sq ft of floor area or part thereof 

at each story. 

    

5. Verify cohesive/adhesive bond strength of sprayed fire-

resistant materials. 

    

a.  Minimum of one sample per 2,500 sq ft of floor, roof and 

wall assembly areas or part thereof at each story. 

 07 81 00   

b. Minimum of one sample from each type of structural 

framing member per 2,500 sq ft of floor area or part thereof 

at each story 

 07 81 00   

c. Bond tests to qualify a primer, paint, or encapsulant when 

acceptable bond strength performance between those 

coatings and the fire-resistant material has not been 

determined. 

 07 81 00   
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Mastic and Intumescent Fire-resistant Coatings (1705.15)     

1.  Verify surface preparation, application, and thickness when 

applied to structural elements and decks in accordance with 

AWCI 12-B 

 07 81 23   

 

 

 

Fire-Resistant Penetrations and Joints (1705.17)     

1.  Inspection of through-penetrations and membrane 

penetration firestops in buildings in Risk Category III or IV 

per ASTM E2174 

 07 84 13   

2. Inspections of fire-resistant joint systems and perimeter fire 

barrier systems in buildings in Risk Category III or IV per 

ASTM E2393 

  07 84 43, 07 95 

13.13 

  

 

 

 

Soils (1705.6)     

1. Verify materials below shallow foundations are adequate to 

achieve the design bearing capacity 

 31 20 00   

2. Verify excavations are extended to proper depth and have 

reached proper material 

 31 20 00   

3. Perform classification and testing of compacted fill materials  31 20 00   

4. Verify use of proper materials, densities and lift thicknesses 

during placement and compaction of compacted fill 

 31 20 00   

5. Prior to placement of compacted fill, inspect subgrade and 

verify that site has been prepared properly 

 31 20 00   

 

 

 

 

Driven Deep Foundations (1705.7)     

1. Verify element materials, sizes and lengths comply with the 

requirements 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

2. Determine capacities of test elements and conduct additional 

load tests, as required 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

3. Inspect driving operations and maintain complete and 

accurate records for each element 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

4. Verify placement locations and plumbness, confirm type and 

size of hammer, record number of blows per foot of 

penetration, determine required penetrations to achieve 

design capacity, record tip and butt elevations and document 

any damage to foundation element 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

5. For steel elements, perform additional special inspections in 

accordance with 1705.2 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

6. For concrete elements and concrete-filled elements, perform 

additional special inspections in accordance with Section 

1705.3 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

7. For specialty elements, perform additional inspections   31 62 13, 31 62 16, 

31 62 19, 31 22 23 
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Cast-In-Place Deep Foundations (1705.8)     

1. Inspect drilling operations and maintain complete and 

accurate records for each element 

 31 63 16, 31 63 29   

2. Verify placement locations and plumbness, confirm element 

diameters, bell diameters (if applicable), lengths, embedment 

into bedrock (if applicable), and adequate end bearing strata 

capacity. Record concrete or grout volumes. 

 31 63 16, 31 63 29   

3. For concrete elements, perform tests and additional special 

inspections in accordance with Section 1705.3 

 31 63 16, 31 63 29   

 

 

 

 

Helical Pile Foundations (1705.9)     

1. Inspect installation operations and maintain complete and 

accurate records for each pier 

 ??   

2. Verify and record installation equipment used, pile 

dimensions, tip elevations, final depth, final installation 

torque other data as required  

 ??   
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Wind Resistance Inspections (1705.11)  

 

    

1. Structural wood – of elements in main windforce-resisting 

system 

    

   a. Inspection of gluing operations. 
 

06 10 00, 06 16 00, 

06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 

fastening 
 

06 10 00, 06 16 00, 

06 17 53 

  

2. Cold-formed steel light-frame construction – of elements in 

main windforce-resisting systems. 
 

   

a. Inspection of welding operations  05 40 00   

b. Inspection of screw attachment, bolting, anchoring and 

other fastening 

 05 40 00   

3. Wind-resisting components:       

   a. Inspection of roof covering, roof deck and roof framing 

connections 
 

05 12 00, 05 21 00, 

05 31 00, 07 53 23 

  

   b. Inspection of exterior wall covering and wall connections 

to roof and floor diaphragms and framing 
 

04 20 00, 07 24 13, 

08 41 13, 08 44 13 

  

 

 

Seismic Resistance Inspections (1705.12)  

 

    

1. Structural steel:       

SDC B, C, D, E, or F – refer to 1705.12.1.1 for exceptions 

a. Seismic force-resisting systems – inspection in accordance 

with AISC 341  

 05 12 00   

SDC B (R>3), C (R>3), D, E, or F 

b. Structural steel elements - inspection in accordance with 

AISC 341  

 05 12 00   

SDC C, D, E, or F, refer to 1705.12.2 for exceptions 

2. Structural wood, seismic-force-resisting systems:   

    

   a. Inspection of field gluing operations. 
 

06 10 00, 06 17 00, 

06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 

fastening 
 

06 10 00, 06 17 00, 

06 17 53 

  

SDC C, D, E, or F, refer to 1705.12.3 for exceptions 

3. Cold-formed steel framing - of elements in seismic-force-

resisting systems 

    

a. Inspection of welding operations of seismic-force-resisting 

systems 

 05 40 00   

b. Inspection of screw attachment, bolting, anchoring and 

other fastening 

 05 40 00   

SDC C, D, E or F; coord with 13.2.2 of ASCE 7 

4. Designated seismic systems – Inspection systems requiring 

Seismic Qualification per ASCE 7.  Verify label, anchorage 

and mounting conforms to certificate of compliance 

 ??   
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5. Architectural components      

a. Inspection of erection and fastening of exterior cladding          

b. Inspection of erection and fastening of interior and exterior 

nonbearing walls 

         

c. Inspection of erection and fastening of interior and exterior 

veneer 

         

d. Access floors – inspection of anchorage           

6. Mechanical and electrical components:       

SDC C, D, E or F 

   a. Inspection of anchorage of electrical equipment for 

emergency power systems 

 

        

SDC E or F 

   b. Inspection of anchorage installation or other electrical 

equipment 

 

        

SDC C, D, E or F 

   c. Inspection of installation and anchorage of piping systems 

and associated mechanical units designed to carry 

hazardous materials 

 

        

SDC C, D, E, or F 

   d. Inspection of installation and anchorage of ductwork 

designed to carry hazardous materials 

 

        

SDC, C, D, E, or F 

   e. Inspection of installation and anchorage of vibration 

isolation systems 

 

        

SDC, C, D, E, or F 

   f. Inspection of installation of mechanical and electrical 

equipment where automatic fire sprinkler systems are 

installed to verify clearances 

 

        

SDC B, C, D, E or F 

7. Seismic isolation system:  Inspection during fabrication and 

installation of isolator units and energy dissipation devices 

that are part of the seismic isolation system  

         

SDC D, E or F 

8. Cold-formed steel special bolted moment frames:  Inspection 

during installation of frames part of the seismic isolation 

system 
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Seismic Resistance Structural Testing      

1. Structural steel:       

SDC B, C, D, E, or F 

   a. Seismic force-resisting systems: Non-destructive testing in 

accordance with quality assurance requirements of AISC 

341 

 

05 12 00   

   b. Structural steel elements: nondestructive testing in 

accordance with the quality assurance requirements of 

AISC 341 

 

05 12 00   

SDC B, C, D, E, or F 

2. Nonstructural Components: Confirm certification of 

compliance of seismic qualification for supports and 

attachments has been submitted by manufacturer for 

specified systems 

 

         

SDC C, D, E or F 

3. Designated seismic systems: Confirm certification of 

compliance of seismic qualification has been submitted for 

designated seismic systems 

 

??   

SDC B, C, D, E, or F 

4. Seismic isolation systems: Testing per ASCE 7, Section 17.8 
 

         

 

 

 

Structural Observations      

One or more of: RC IV; high-rise building; special structures as 

determined by RDP; required by building official 

1. Structural observations for structures   

    

SDC D, E, or F where RC III or IV or 

SDC E where RC I or II and > 2 stories above grade plane 

2. Structural observations for seismic resistance 

 

   

V = 130 mph or greater and RC III or IV 

3. Structural observations for wind resistance 
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SECTION 01 42 00 - REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, 

and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 

Conditions of the Contract. 

B. "Directed":  A command or instruction by Architect.  Other terms including "requested," 

"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

C. "Indicated":  Requirements expressed by graphic representations or in written form on 

Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 

"noted," "scheduled," and "specified" have the same meaning as "indicated." 

D. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 

installation, and similar operations. 

E. "Install":  Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 

dimension, finish, cure, protect, clean, and similar operations at Project Site. 

F. "Provide":  Furnish and install, complete and ready for the intended use. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 

requirements, applicable construction industry standards have the same force and effect as if 

bound or copied directly into the Contract Documents to the extent referenced.  Such standards 

are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 

otherwise indicated. 

1. When the building code in effect for the Project cites a different edition, comply with the 

building code-cited edition. 

C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with 

industry standards applicable to its construction activity.  Copies of applicable standards are not 

bound with the Contract Documents. 

01 42 00 
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1. Where copies of standards are needed to perform a required construction activity, obtain 

copies directly from publication source. 

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. 

http://www.aatcc.org/
http://www.airbarrier.org/
http://www.aga.org/
http://www.aitc-glulam.org/
http://www.alsc.org/
http://www.asme.org/
http://www.asnt.org/
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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. 

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. 

http://www.awci.org/
http://www.copper.org/
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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. 

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). 

http://www.intertek.com/
http://www.fsec.ucf.edu/
http://www.iapsc.org/
http://www.igcc.org/
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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. 

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). 

http://www.naima.org/
http://www.nbgqa.com/
http://www.nicet.org/
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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. 

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. 

http://www.post-tensioning.org/
http://www.sgcc.org/
http://www.tabbcertified.org/
http://www.ufac.org/
http://www.ul.com/
http://www.ulc.ca/
http://www.usavolleyball.org/
http://www.usabadminton.org/
http://www.usitt.org/
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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. 

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. 

http://www.faa.gov/
http://www.fcc.gov/
http://www.nist.gov/


REFERENCES  Tetra Tech 

01 42 00 / Page 8 Project No. 279180-22004 Architects & Engineers 

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. 

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. 

http://www.access-board.gov/
http://www.epa.gov/
http://www.dos.ny.gov/DCEA/
http://www.wbdg.org/ccb
http://www.iccsafe.org/
http://www.usgbc.org/
http://www.nfpa.org/
http://www.phccweb.org/
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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). 

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 

http://www.access-board.gov/
http://www.bearhfti.ca.gov/
http://www.dec.ny.gov/
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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. 

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. 

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. 

01 50 00 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link fabric 

fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD line 

posts and 2-7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top rails. 

B. Fencing Windscreen Privacy Screen: Polyester fabric scrim with grommets for attachment to 

chain link fence, sized to height of fence, in color selected by Architect from manufacturer's 

standard colors. 

C. Plastic Barrier Fencing: High-density polyethylene mesh, high-visibility orange; minimum 4 

feet high with minimum 6-foot-long wood stakes spaced a maximum of 8 feet on center, and 

with a continuous wood top stake; steel wire or nylon cable ties every 12 inches on center; with 

warning signs as indicated or required. 

2.2 TEMPORARY FACILITIES 

A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature 

controls, and foundations adequate for normal loading. 

B. Storage Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and 

equipment for construction operations. 

1. Store combustible materials apart from building. 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 

locations and classes of fire exposures. 

B. HVAC Equipment: Provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with 

individual space thermostatic control. Use of permanent HVAC system is not permitted. 

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

units is prohibited. 

2. HVAC Units: Listed and labeled for type of fuel being consumed, by a qualified testing 

agency acceptable to authorities having jurisdiction, and marked for intended location 

and application. 

a. Directly vent all combustion gases to the exterior. 

b. Design system to use 100 percent outside make-up air. 
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c. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not 

limited to, the following: 

1) Temp-Air, Inc. 

C. Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with four-

stage filtration. Provide single switch for emergency shutoff. Configure to run continuously. 

PART 3 - EXECUTION 

3.1 TEMPORARY FACILITIES, GENERAL 

A. Conservation: Coordinate construction and use of temporary facilities with consideration given 

to conservation of energy, water, and materials. Coordinate use of temporary utilities to 

minimize waste. 

3.2 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 

with performance of the Work. Relocate and modify facilities as required by progress of the 

Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 

are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.3 TEMPORARY UTILITY INSTALLATION 

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

1. Arrange with utility company, Owner, and existing users for time when service can be 

interrupted, if necessary, to make connections for temporary services. 

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

construction. 

1. Connect to Owner's existing water service facilities. Clean and maintain water service 

facilities in a condition acceptable to Owner. At Substantial Completion, restore these 

facilities to condition existing before initial use. 

2. Provide reduced pressure zone (RPZ) backflow preventer at connection to existing 

system. Provide appropriate drainage piping with air gap from the backflow preventer 

relief port to an approved discharge point. 

a. Basis-of-Design Product: Watts Water Technologies; Series LF909. 
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3. Provide 3/4-inch hose connections at each level spaced so that a 200-foot-long hose will 

reach all areas of building where a Contractor requires water.  

4. Provide sign at each outlet indicating temporary water sources are not for human 

consumption. 

C. Sanitary Facilities: Provide temporary toilets, wash facilities, and bottled drinking water for use 

of construction personnel. Comply with requirements of authorities having jurisdiction for type, 

number, location, operation, and maintenance of fixtures and facilities. Use of Owner’s toilet 

facilities and drinking water facilities is not permitted. 

1. Provide continual supply of toilet paper, paper towels, soap, and bottled drinking water. 

D. Temporary Heating and Cooling: Provide temporary heating and cooling required by 

construction activities for curing or drying of completed installations or for protecting installed 

construction from adverse effects of low temperatures or high humidity. Select equipment that 

will not have a harmful effect on completed installations or elements being installed. 

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

occupied areas. 

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

performed. 

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

servicing occupied areas. 

b. Maintain negative air pressure within work area using HEPA-equipped air-

filtration units, starting with commencement of temporary partition construction, 

and continuing until removal of temporary partitions is complete. 

2. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-

equipped vacuum equipment. 

F. Electric Power Service: Provide electric power service and distribution system of sufficient size, 

capacity, and power characteristics required for construction operations. 

1. Install electric power service overhead unless otherwise indicated. 

2. Connect temporary service to Owner's existing power source, as directed by Owner. 

Maintain equipment in a condition acceptable to Owner. 

3. Service Requirements: 

a. Provide 120/208 V, 60 Hz, single/three phase alternating current with capacity to 

accommodate maximum electric power and lighting requirements during 

construction. 

b. Provide minimum of two each 120/208 V duplex outlets spaced so that a 50-foot-

long extension cord will reach all areas of building where a Contractor requires 

electric power. 
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4. Distribution System:  Provide poles, pole hardware, overhead, exterior and interior 

wiring, transformers, and similar items required for electric power service and lighting. 

a. Single-Phase Wiring: 3-wire, 120/208 V feeders, with No. 12 three- or four-wire 

branch circuits conforming to NEC No. 210-7 and OSHA requirements, with 

branch circuit protective device. 

1) Provide each branch circuit with 120/208 V, single-phase fused grounding-

type power outlets, buss type SRX or SKY, with approved covered box and 

fuses as required. 

2) Provide panelboards containing ground fault interrupter type circuit breakers 

meeting applicable NEC requirements with required number of poles. 

a) Basis-of-Design Product: Square D by Schneider Electric; QO120GFI 

for each branch circuit allowing maximum total load of 16 amps on 

each 20 amp branch circuit. 

3) Provide appropriately-sized green grounding wiring complying with NEC 

requirements in feeder and branch circuits to provide grounding of all 120 

and 208 V outlets in approved manner. 

b. Three-Phase Wiring: Three-wire, 208 V feeders, with fused disconnect switches, 

allowing minimum 5 hp motor load at 208 V from each feeder, and providing four 

three-phase outlets on each floor near points of use. 

5. Extension Cords: Temporary 3-wire plug-in extensions with grounding features at both 

ends. 

G. Lighting: Provide temporary lighting with local switching that provides adequate illumination 

for construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 

without operating entire system. 

H. Telephone Service: Provide temporary telephone service in Contractor’s field office. 

1. Provide Contractor’s superintendent with cellular telephone or portable two-way radio for 

use when away from field office. 

3.4 SUPPORT FACILITIES INSTALLATION 

A. Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within construction 

area or within 30 feet of building lines that is noncombustible according to ASTM E 136. 

Comply with NFPA 241. 

2. Maintain support facilities until Substantial Completion.  
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B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas 

adequate for construction operations. Locate temporary roads and paved areas within 

construction limits indicated on Drawings. 

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as 

required to minimize dust. 

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

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

D. Parking: Provide temporary parking areas for construction personnel. 

E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. 

Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 

adjoining properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations in all areas of construction 

operations. 

F. 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. 

G. Recycling Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  

Separate recyclable waste by type at Project site to the maximum extent practical. 

1. Provide appropriately marked containers or bins for controlling recyclable waste until 

they are removed from Project site.  Include list of acceptable and unacceptable materials 

at each container and bin. 

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

if found. 

2. Packaging: 

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

a dry location. 

b. Polystyrene Packaging:  Separate and bag materials. 

c. Pallets:  As much as possible, require deliveries using pallets to remove pallets 

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

processor. 

H. 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. 

I. Staging and Scaffolding: Provide facilities necessary for supporting materials and personnel in 

accordance with requirements of authorities having jurisdiction. 

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

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

L. 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. 

1. Where access to adjacent properties is required in order to affect protection of existing 

facilities, obtain written permission from adjacent property owner to access property for 

that purpose. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 

construction as required to comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects. 

C. Temporary Erosion and Sedimentation Control:  

1. Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and 

airborne dust to undisturbed areas and to adjacent properties and walkways, according to 

“New York State Standards and Specifications for Erosion and Sediment Control” 

published by Empire State Chapter Soil and Water Conservation Society, under the 

direction of the New York State Department of Environmental Conservation, Division of 

Water.  
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2. General Soil Erosion and Sediment Control Measures:  

a. 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. 

b. 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) Provide temporary measures and erosion control devices or methods 

appropriate to conditions at site. 

2) Construct fills and waste areas by selective placement to avoid erosive 

surface silts or clays. 

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. 

2. Maintain security by limiting number of keys and restricting distribution to authorized 

personnel. Furnish one set of keys to Owner. 

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. 
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I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

J. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and 

as required by authorities having jurisdiction. 

K. Covered Walkway: Erect protective, covered walkway for passage of individuals through or 

adjacent to Project site. Coordinate with entrance gates, other facilities, and obstructions. 

Comply with regulations of authorities having jurisdiction and requirements indicated on 

Drawings. 

1. Provide overhead decking, protective enclosure walls, handrails, barricades, warning 

signs, exit signs, lights, safe and well-drained walkways, and similar provisions for 

protection and safe passage. 

2. Paint and maintain appearance of walkway for duration of the Work. 

L. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress 

and completed, from exposure, foul weather, other construction operations, and similar 

activities. Provide temporary weathertight enclosure for building exterior. Face exterior 

enclosures with plywood, unless otherwise approved, in advance, by Architect. Polyethylene 

sheet may not be used for exterior enclosures. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate 

temporary enclosures. 

M. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types 

needed to protect against reasonably predictable and controllable fire losses. Comply with 

NFPA 241; manage fire-prevention program. 

1. Prohibit smoking.  

2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for personnel 

at Project site. Review needs with local fire department and establish procedures to be 

followed. Instruct personnel in methods and procedures. Post warnings and information. 

3.6 MOISTURE AND MOLD CONTROL 

A. Exposed Construction Period: Before installation of weather barriers, when materials are subject 

to wetting and exposure and to airborne mold spores, protect as follows: 

1. Protect porous materials from water damage. 

2. Protect stored and installed material from flowing or standing water. 

3. Keep porous and organic materials from coming into prolonged contact with concrete. 

4. Remove standing water from decks. 

5. Keep deck openings covered or dammed. 
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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. Temporary Facility Changeover: Do not change over from using temporary security and 

protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 

when it has been replaced by authorized use of a permanent facility, or no later than Substantial 

Completion. Complete or, if necessary, restore permanent construction that may have been 

delayed because of interference with temporary facility. Repair damaged Work, clean exposed 

surfaces, and replace construction that cannot be satisfactorily repaired. 

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

2. Remove temporary roads and paved areas not intended for or acceptable for integration 

into permanent construction. Where area is intended for landscape development, remove 

soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove 

materials contaminated with road oil, asphalt and other petrochemical compounds, and 

other substances that might impair growth of plant materials or lawns. Repair or replace 

street paving, curbs, and sidewalks at temporary entrances, as required by authorities 

having jurisdiction. 
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3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 

construction period. Comply with final cleaning requirements specified in Division 01 

Section "Closeout Procedures." 

END OF SECTION 01 50 00 
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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. 



Tetra Tech PRODUCT REQUIREMENTS 

Architects & Engineers Project No. 279180-22004 01 60 00 / Page 3 

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. 



Tetra Tech PRODUCT REQUIREMENTS 

Architects & Engineers Project No. 279180-22004 01 60 00 / Page 5 

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 QUALITY ASSURANCE 

A. 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. 

01 73 00 
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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. 

B. 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. 

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. 
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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. 

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 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. 
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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. 

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. 

3.4 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. 
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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.   

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. 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. 
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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. 

3.5 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. 

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. 
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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. 

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. 

3.6 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. 

3.7 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. 

3.8 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. 
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E. Repair components that do not operate properly.  Remove and replace operating components 

that cannot be repaired. 

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 01 73 00 
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SECTION 01 77 00 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, 

but not limited to, the following: 

1. Substantial Completion procedures. 

2. Final completion procedures. 

3. Warranties. 

4. Final cleaning. 

5. Repair of the Work. 

B. All Submittals identified in Section 01 77 00 are classified as “Informational Submittals” in 

accordance with Specification Section 01 33 00. 

1.3 SUBSTANTIAL COMPLETION PROCEDURES 

A. Submittals Prior to Substantial Completion: Complete the following before Contract-scheduled 

date of Substantial Completion: 

1. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction 

permitting Owner unrestricted use of the Work and access to services and utilities.  

Include occupancy permits, operating certificates, electrical inspection reports, 

preliminary balance reports, and similar releases.  

2. Submit notarized letter on Contractor’s letterhead certifying no asbestos containing 

building materials have been used in the Work. Also include a copy in the Operation and 

Maintenance Manuals. 

3. Submit testing, adjusting, and balancing records. Also include a copy in the Operation 

and Maintenance Manuals. 

4. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

B. Procedures Prior to Substantial Completion:  Complete the following before Contract-scheduled 

date of Substantial Completion: 

1. Advise Owner of pending insurance changeover requirements. 

01 77 00 
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2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 

personnel of changeover in security provisions. 

3. Complete startup and testing of systems and equipment. 

4. Perform preventive maintenance on equipment used prior to Substantial Completion. 

Maintenance to be performed by a factory authorized service representative so as not to 

void the equipment warranty. 

5. Advise Owner of changeover in heat and other utilities. 

6. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 

7. Complete all items on any Field Observation and Construction Deficiency Reports and 

submit a copy of the reports to the Architect and Construction Manager identifying how 

each item was addressed in detail, including the date of completion. 

8. Complete final cleaning requirements as specified below, including touchup painting. 

9. Repair and restore marred exposed finishes to eliminate visual defects. 

10. Complete all items noted as requiring completion/correction from the Commissioning 

consultant and TAB (Testing and Balancing) consultant.  

C. Inspection:  No later than 14 days prior to the Contract-scheduled date of Substantial 

Completion, submit a letter to the Architect and Construction Manager confirming the work is 

ready for the Substantial Completion inspection.  No later than seven days after Contract-

scheduled date of Substantial Completion (including authorized adjustments), the Architect will 

make an inspection to determine whether the Work or designated portion thereof is substantially 

complete. Absent the Contractor letter confirming readiness of work, the Architect may elect to 

postpone the Substantial Completion inspection. 

1. Additional Inspections:  Request additional Substantial Completion inspections when the 

work that was not complete for the scheduled Substantial Completion inspection is now 

ready to inspect.  

a. Costs for such additional Substantial Completion inspections will be deducted 

from sums otherwise due the Contractor by deduct Change Order. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.4 FUNCTIONAL COMPLETION PROCEDURES 

A. Functional Completion applies to Contract Work being Commissioned. The commissioning of 

Divisions 01, 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.  Label with manufacturer's name and model number where 

applicable. All keys shall be tagged and labeled. 
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6. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 

complying with insurance requirements. 

7. Submit a final Application for Payment according to Division 01 Section "Payment 

Procedures." 

B. Inspection:  No later than seven days after the Contract-scheduled date for final completion, 

Architect and Construction Manager will proceed with the final completion inspection. The 

Architect will review the final Certificate for Payment after the inspection or will notify the 

Contractor of the outstanding items that must be completed or corrected before the certificate 

will be processed.  

1. Reinspection: Request reinspection when the Work identified in previous inspections as 

incomplete has been completed or corrected. The Owner and Architect and Construction 

Manager reserve the right to add items to the Substantial Completion and final 

completion inspection lists as long as it is part of the Contractor’s work. Complete all 

Contract requirements prior to the final completion inspection to avoid any further re-

inspection cost. 

a. Costs for such reinspections and any costs for extension of the Architect’s and 

Construction Manager’s services will be deducted from sums otherwise due the 

Contractor. 

1.6 SUBMITTAL OF PROJECT WARRANTIES 

A. Organize warranty documents into an orderly sequence based on the table of contents of Project 

Manual. Warranties for all equipment, materials, and systems on the Project are to start no 

sooner than the date of substantial completion. Provide extended warranties for all equipment, 

materials, and systems that may have been turned over to the Owner for its use. 

B. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete 

warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 

navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit two digital media copies, PDF on thumb drive. 

C. Warranties in Paper Form: 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 

thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 

paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 

tab to identify the product or installation.  Provide a typed description of the product or 

installation, including the name of the product and the name, address, and telephone 

number of Installer. 
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3. Identify each binder on the front and spine with the typed or printed title 

"WARRANTIES," Project name, and name of Contractor. 

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. 
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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. 

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. 
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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. 

a. Do not paint over "UL" and other required labels and identification, including 

mechanical and electrical nameplates.  Remove paint applied to required labels and 

identification. 

3. Replace parts subject to operating conditions during construction that may impede 

operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 

noisy starters in fluorescent fixtures to comply with requirements for new fixtures. 

END OF SECTION 01 77 00 
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Manual Format: Submit operation and maintenance manuals in the 

following format: 

1. Two paper copies as listed below. 

2. Two digital media copies, PDF format on thumb drive. 

B. Prior to submission of paper copies and thumb drives as listed above, submit electronic files in 

PDF format for review and approval.   

1.4 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

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

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 

necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear 

plastic sleeve on spine to hold label describing contents. 

a. If two or more binders are necessary to accommodate data of a system, organize 

data in each binder into groupings by subsystem and related components.  Cross-

reference other binders if necessary to provide essential information for proper 

operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of 

contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  

Mark each tab to indicate contents.  Include typed list of products and major components 

of equipment included in the section on each divider, cross-referenced to Specification 

Section number and title of Project Manual. 

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

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

use as foldouts. 

4. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, 

insert typewritten pages indicating drawing titles, descriptions of contents, and drawing 

locations. 

B. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 

PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 

scanning of paper documents is required, configure scanned file for minimum readable 

file size. 

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name 

document files to correspond to system, subsystem, and equipment names used in manual 

directory and table of contents. Group documents for each system and subsystem into 

individual composite bookmarked files, then create composite manual, so that resulting 

bookmarks reflect the system, subsystem, and equipment names in a readily navigated 

file tree. Configure electronic manual to display bookmark panel on opening file. 

1.5 REQUIREMENTS FOR OPERATION AND MAINTENANCE MANUALS 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 

system and subsystem, and a separate section for each piece of equipment not part of a system.  

Each manual shall contain the following materials, in the order listed: 

1. Title Page:  Include the following information: 

a. Subject matter included in manual. 

b. Name and address of Project. 

c. Date of submittal. 

d. Name and contact information for Contractor. 

2. Table of Contents:  List each product included in manual, identified by product name, 

indexed to the content of the volume, and cross-referenced to Specification Section 

number in Project Manual. 

a. If operation or maintenance documentation requires more than one volume to 

accommodate data, include comprehensive table of contents for all volumes in 

each volume of the set. 

3. Manual Contents:  Organize into sets of manageable size.  Arrange contents 

alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 

for subsystems, equipment, and components of one system into a single binder. 
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1.6 OPERATION AND MAINTENANCE MANUALS 

A. Operation Content:  In addition to requirements in this Section, include operation data required 

in individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems and 

equipment indicated on Contract Documents. 

a. Product name and model number.  Use designations for products indicated on 

Contract Documents. 

b. Manufacturer's name. 

c. Equipment identification with serial number of each component. 

d. Equipment function. 

e. Complete nomenclature and number of replacement parts. 

2. Operating Procedures:  Include the following, as applicable: 

a. Startup procedures. 

b. Routine and normal operating instructions. 

c. Regulation and control procedures. 

d. Normal shutdown instructions. 

e. Seasonal and weekend operating instructions. 

f. Special operating instructions and procedures. 

3. Emergency Procedures:  Include the following, as applicable: 

a. Instructions on stopping. 

b. Shutdown instructions for each type of emergency. 

c. Operating instructions for conditions outside normal operating limits. 

d. Special operating instructions and procedures. 

4. Wiring diagrams. 

5. Control diagrams. 

6. Piped system diagrams. 

a. Piped Systems: Diagram piping as installed and identify color-coding where 

required for identification. 

7. Precautions against improper use. 

8. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 

controls as installed. 

B. Maintenance Content:  Organize manual into a separate section for each product, material, and 

finish.  Include source information, product information, maintenance procedures, 

manufacturers’ maintenance documentation, maintenance and service schedules, spare parts list 

and source information, maintenance service contracts, repair materials and sources, and 

warranties and bonds, as described below. 
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1. Source Information:  List each product included in manual, identified by product name 

and arranged to match manual's table of contents.  For each product, list name, address, 

and telephone number of Installer or supplier and maintenance service agent, and cross-

reference Specification Section number and title in Project Manual and drawing or 

schedule designation or identifier where applicable. 

2. Product Information:  Include the following, as applicable: 

a. Product name and model number. 

b. Manufacturer's name. 

c. Color, pattern, and texture. 

d. Material and chemical composition. 

e. Reordering information for specially manufactured products. 

3. Maintenance Procedures:  Include manufacturer's written recommendations and the 

following: 

a. Inspection procedures. 

b. Types of cleaning agents to be used and methods of cleaning. 

c. List of cleaning agents and methods of cleaning detrimental to product. 

d. Schedule for routine cleaning and maintenance. 

e. Repair instructions. 

4. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 

documentation including the following information for each component part or piece of 

equipment: 

a. Standard maintenance instructions and bulletins. 

b. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 

c. Identification and nomenclature of parts and components. 

d. List of items recommended to be stocked as spare parts. 

5. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 

required lubricants for equipment, and separate schedules for preventive and routine 

maintenance and service with standard time allotment. 

a. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 

quarterly, semiannual, and annual frequencies. 

b. Maintenance and Service Record:  Include manufacturers' forms for recording 

maintenance. 

6. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 

with parts identified and cross-referenced to manufacturers' maintenance documentation 

and local sources of maintenance materials and related services. 

7. Maintenance Service Contracts:  Include copies of maintenance agreements with name 

and telephone number of service agent. 

8. Repair Materials and Sources:  Include lists of materials and local sources of materials 

and related services. 
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9. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances 

and conditions that would affect validity of warranties or bonds. 

a. Include procedures to follow and required notifications for warranty claims. 

1.7 MANUAL PREPARATION 

A. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 

data indicating operation and maintenance of each system, subsystem, and piece of equipment 

not part of a system. 

B. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 

only sheets pertinent to product or component installed.  Mark each sheet to identify each 

product or component incorporated into the Work.  If data include more than one item in a 

tabular format, identify each item using appropriate references from the Contract Documents.  

Identify data applicable to the Work and delete references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and 

where the information is necessary for proper operation and maintenance of equipment or 

systems. 

C. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control sequence and 

flow diagrams.  Coordinate these drawings with information contained in record Drawings to 

ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 

manuals. 

D. Submittals: Include copy of each product submittal approved by Architect. 

1. If the “As-Specified Verification Form” was used as the product submittal, include all 

pertinent product data as described in this Section. 

E. Safety Data Sheets (SDS): Include copy of SDS for each product installed. 

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 

and maintenance documentation. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 23 
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 

including the following: 

1. Record Drawings. 

2. Miscellaneous record submittals. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings: Contractor to submit a full set of marked-up record drawings pertaining to 

their contract. Provide each drawing, whether or not changes and additional information were 

recorded. Comply with the following: 

1. Submit one full size set of the original, marked-up record prints. 

2. Submit two digital media copies, in color, in PDF format on thumb drives. PDFs to be 

saved and submitted as one file. 

3. Prior to submission of paper copies and thumb drives as listed above, submit electronic 

files in PDF format for review and approval.   

B. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous record-

keeping requirements and submittals in connection with various construction activities.   

1. Submit two paper copies of each submittal. 

1.4 RECORD DRAWINGS 

A. Record Prints:  Architect will provide Contractor with one paper set of Contract Drawings at 

beginning of Work at no cost.  

1. Preparation:  Mark record prints to show the actual installation where installation varies 

from that shown originally.   

a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 

c. Record data as soon as possible after obtaining it. 

d. Record and check the markup before enclosing concealed installations. 

01 78 39 



PROJECT RECORD DOCUMENTS  Tetra Tech 

01 78 39 / Page 2 Project No. 279180-22004 Architects & Engineers 

2. Content:  Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 

b. Revisions to details shown on Drawings. 

c. Revisions to routing of piping and conduits. 

d. Revisions to electrical circuitry. 

e. Locations of concealed internal utilities. 

f. Changes made by Addendum. 

g. Changes made by Architect’s Supplemental Instruction (ASI) forms.  

h. Changes made by Change Order or Construction Change Directive. 

i. Changes made following Architect's written orders. 

3. Mark record sets with red, permanent marker.  

B. Record Digital Data Files: Prepare a full set of digital data files of the Contract Drawings from 

the marked-up record prints.  

C. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 

DRAWING" in a prominent location. Indicate name of Contractor. 

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable 

paper cover sheets. Include identification on cover sheets. 

2. Record Digital Data Files: Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings. Name each file with the sheet 

identification. Include identification in each digital data file. 

1.5 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 

record keeping and submittal in connection with actual performance of the Work.  Bind or file 

miscellaneous records and identify each, ready for continued use and reference. 

1.6 RECORDING AND MAINTENANCE 

A. Maintenance of Record Documents:  Store record documents in the field office apart from the 

Contract Documents used for construction.  Do not use project record documents for 

construction purposes.  Maintain record documents in good order and in a clean, dry, legible 

condition, protected from deterioration and loss.  Provide access to project record documents for 

Architect's, Construction Manager’s and Owner’s reference during normal working hours. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 39 



Tetra Tech DEMONSTRATION AND TRAINING 

Architects & Engineers Project No. 279180-22004 01 79 00 / Page 1 

SECTION 01 79 00 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 

including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 

2. Instruction in operation and maintenance of systems, subsystems, and equipment. 

3. Demonstration and training video recordings. 

1.3 CLOSEOUT SUBMITTALS 

A. Attendance Record:  For each demonstration and training session, submit list of participants, 

subjects covered, and length of instruction time. 

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

training session. 

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

a. Name of Project. 

b. Name of Architect. 

c. Name of Construction Manager. 

d. Name of Contractor. 

e. Name of service representative providing training. 

f. Name of instructor. 

g. Date of video recording. 

1.4 QUALITY ASSURANCE 

A. Instructor Qualifications:  A factory-authorized service representative, complying with 

requirements in Division 01 Section "Quality Requirements," experienced in operation and 

maintenance procedures and training. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 

minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

01 79 00 
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1.6 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training for each 

system and for equipment not part of a system, as required by individual Specification Sections. 

Include instruction for the following as applicable to the system, equipment, or component: 

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

a. System, subsystem, and equipment descriptions. 

b. Operating standards. 

2. Documentation:  Review the following items in detail: 

a. Manuals. 

b. Warranties and bonds. 

3. Operations:  Include the following, as applicable: 

a. Startup procedures. 

b. Routine and normal operating instructions. 

c. Regulation and control procedures. 

d. Safety procedures. 

e. Normal shutdown instructions. 

f. Operating procedures for emergencies. 

g. Seasonal and weekend operating instructions. 

h. Special operating instructions and procedures. 

4. Adjustments:  Include the following: 

a. Noise and vibration adjustments. 

b. Economy and efficiency adjustments. 

5. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 

b. Test and inspection procedures. 

6. Maintenance:  Include the following: 

a. Types of cleaning agents to be used and methods of cleaning. 

b. Procedures for routine cleaning 

c. Procedures for preventive maintenance. 

d. Procedures for routine maintenance. 

7. Repairs:  Include the following: 

a. Diagnosis instructions. 

b. Repair instructions. 
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1.7 INSTRUCTION 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 

systems, subsystems, and equipment not part of a system. 

B. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires 

seasonal operation, provide similar instruction at start of each season. 

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

advance notice. 

1.8 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. Digital Video Recordings: Provide high-resolution, digital video in MPEG format, produced by 

a digital camera with minimum sensor resolution of 12 megapixels and capable of recording in 

full HD mode. 

1. Submit video recordings on CD-ROM or thumb drive. 

B. Preproduced Video Recordings:  Provide video recordings used as a component of training 

modules in same format as recordings of live training. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 79 00 
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SECTION 02 41 19 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

2. Demolition and removal of selected site elements. 

3. Salvage of existing items to be reused or recycled. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 

to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 

and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 

prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 

indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 

and their contents, commemorative plaques and tablets, and other items of interest or value to 

Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress. 

02 41 19 
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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. Qualification Data: For refrigerant recovery technician. 

B. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 

dates for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 

3. Coordination for shutoff, capping, and continuation of utility services. 

C. Predemolition Inventory:  

1. Submit list of items to be removed and salvaged as part of selective demolition work. 

2. Submit list of items to be removed and reinstalled as part of selective demolition work. 

D. 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. 



Tetra Tech SELECTIVE DEMOLITION 

Architects & Engineers Project No. 279180-22004 02 41 19 / Page 3 

1.8 CLOSEOUT SUBMITTALS 

A. Inventory:  

1. Submit a list of items that have been removed and salvaged. 

2. Submit a list of items that have been removed and reinstalled. 

B. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for 

recovering refrigerant, stating that all refrigerant that was present was recovered and that 

recovery was performed according to EPA regulations. Include name and address of technician 

and date refrigerant was recovered. 

C. Warranties: Documentation indicating that existing warranties are still in effect after completion 

of selective demolition. 

1.9 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 

program. 

1.10 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 

far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 

with selective demolition. 

D. Hazardous Materials: Present in buildings and structures to be selectively demolished. A report 

on the presence of hazardous materials is on file for review and use. Examine report to become 

aware of locations where hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 

2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 
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1.11 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and restore materials and surfaces cut or damaged 

during selective demolition, by methods and with materials and using approved contractors so 

as not to void existing warranties. Notify warrantor before proceeding. Existing warranties 

include the following: 

1. Roofing. 

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying 

that existing system has been inspected and warranty remains in effect. Submit documentation 

at Project closeout. 

1.12 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

B. When unanticipated mechanical, electrical, or structural elements that conflict with intended 

function or design are encountered, investigate and measure the nature and extent of conflict.  

Promptly submit a written report to Architect. 

C. Engage a professional engineer to perform an engineering survey of condition of building to 

determine whether removing any element might result in structural deficiency or unplanned 

collapse of any portion of structure or adjacent structures during selective building demolition 

operations. 

1. Perform surveys as the Work progresses to detect hazards resulting from selective 

demolition activities. 
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D. Verify that hazardous materials have been remediated before proceeding with building 

demolition operations. 

E. Record existing conditions by use of preconstruction photographs or video. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 

demolition operations. 

2. Inventory and record the condition of items to be removed and reinstalled. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 

demolition operations. 

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

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 

according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 

disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 

to be selectively demolished. 

1. Arrange to shut off utilities with utility companies. 

2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 

continuity of services/systems to other parts of building. 

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 

systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 

or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 

or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 

make equipment operational. 
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e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 

equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 

remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 

ductwork material and leave in place. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 

to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 

existing construction on exterior surfaces and new construction, to prevent water leakage 

and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 

exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Division 01 Section "Temporary Facilities and Controls." 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 

required to preserve stability and prevent movement, settlement, or collapse of construction and 

finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 

construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 

construction and as indicated. Use methods required to complete the Work within limitations of 

governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 

selective demolition operations above each floor or tier before disturbing supporting 

members on the next lower level. 
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2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 

Use hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 

space before starting flame-cutting operations. Maintain portable fire-suppression devices 

during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 

8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 

adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area designated by Owner. 

5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and restore items to functional condition adequate for intended reuse. 

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. 
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E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during selective demolition. When permitted by Architect, items may be removed to a suitable, 

protected storage location during selective demolition and cleaned and reinstalled in their 

original locations after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 

and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 

using power-driven saw, and then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and 

remove. 

D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations 

in RFCI's "Recommended Work Practices for Removal of Resilient Floor Coverings." 

E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing 

and so that building interior remains watertight and weathertight. See Division 07 Sections for 

new roofing requirements. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 

construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 

demolition operations. Return adjacent areas to condition existing before selective demolition 

operations began. 

END OF SECTION 02 41 19 



Tetra Tech Architects & Engineers Beacon City School District 
PROJECT NO. 279180-22004  2021 Capital Project 

028213 028213 - 1 
                                                                                                                                                          

SECTION 028213 – ASBESTOS ABATEMENT 

 

 
AT:       JV Forrestal Elementary School                   SED Control No. 13-02-00-01-0-002-021 

Sargent Elementary School                         SED Control No. 13-02-00-01-0-008-020 
South Ave Elementary School                     SED Control No. 13-02-00-01-0-003-016 
Rombout Middle School                             SED Control No. 13-02-00-01-0-004-023 
Beacon High School                                    SED Control No. 13-02-00-01-0-020-012 
Bus Maintenance Facility                             SED Control No. 13-02-00-01-5-018-005 
Glenham Elementary School                       SED Control No. 13-02-00-01-0-006-022 

    
    

 
         OWNER:    BEACON CITY SCHOOL DISTRICT 

   10 EDUCATION DRIVE 
   BEACON, NEW YORK 12508 
   845-577-6000 
    

 
 

CONSULTANT:   QUALITY ENVIRONMENTAL SOLUTIONS & TECHNOLOGIES, INC.   (QUES&T) 
          1376 ROUTE 9 
          WAPPINGERS FALLS, NEW YORK 12590 
          PH. (845) 298-6031 
         FX. (845) 298-6251 
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SPECIFICATION DATED: September 13, 2022 
 

PART I – GENERAL  
 
1.01 DESCRIPTION 
 

A. All work under this contract shall be performed in strict accordance with the specifica-
tions and all applicable laws for asbestos removal projects.  The Abatement Contractor 
shall furnish all labor, materials, supervision, services, insurance, and equipment neces-
sary for the complete and total removal of Asbestos-containing Materials (ACM) as de-
scribed herein, in attachments to the specification, Job Specific Variance(s) and/or as di-
rected by Beacon City School District (here-in-after the "Owner") and/or the Owners 
Representative(s) to support the to the following Beacon City School Districts projects: 

 
2021 Capital Project 
Project D 
Beacon City School District 
10 Education Drive  
Beacon, New York 12508 

         
JV Forrestal Elementary School                   SED Control No. 13-02-00-01-0-002-021 
Sargent Elementary School                         SED Control No. 13-02-00-01-0-008-020 
South Ave Elementary School                     SED Control No. 13-02-00-01-0-003-016 
Rombout Middle School                             SED Control No. 13-02-00-01-0-004-023 
Beacon High School                                    SED Control No. 13-02-00-01-0-020-012 
Bus Maintenance Facility                             SED Control No. 13-02-00-01-5-018-005 
Glenham Elementary School                       SED Control No. 13-02-00-01-0-006-022 

 
 

B. Abatement Contractor shall provide for personnel air monitoring to satisfy OSHA 
regulation 29 CFR Parts 1926.1101(f).  All work performed shall be in strict accordance 
with applicable provisions and regulations promulgated under New York State 
Department of Labor, Industrial Code 56 (ICR-56). 

 

C.  The Abatement Contractor shall satisfy the requirements for asbestos projects issued by 
the New York State Department of Labor concerning licensing and certification; 
notification; equipment; removal and disposal procedures; engineering controls; work 
area preparation; decontamination and clean-up procedures; and personnel air 
monitoring. 

 
D. The Abatement Contractor shall be responsible for submittal of asbestos project 

notification(s) and applicable fees to EPA and NYSDOL concerning this project.  Project 
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notification(s) shall be made for the cumulative total of ACM to be removed as required 
by ICR-56-3.4.  Work practices for each individual work area established shall be 
consistent with the quantity of ACM contained within that work area as defined in ICR-
56-2. 
 

E. The scope of work under this contract shall include the following: 
 

1. All asbestos-containing materials (ACM) shall be removed in accordance with these 
specifications.  The Abatement Contractor is responsible for field verification of 
estimated quantities, locations and other site conditions that may affect work. 

 
2. All fixed objects remaining within the work area(s) shall be protected as required by 

Title 12 NYCRR Section 56-7.10(b) and as described in these specifications. 
 

3. The containerization, labeling and disposal of all asbestos waste in accordance with 
applicable city, state and federal regulations and these specifications.  

 
4. The Abatement Contractor will be responsible for repairing all building components 

damaged during abatement including, but not limited to, ceiling tiles, ceiling finishes, 
wall finishes and/or floor finishes, etc. 

 
5. The Abatement Contractor shall be responsible for any and all demolition required to 

access materials identified in scope of work and on associated drawings. 
 

6. Concealed conditions that are exposed and may require additional work shall be 
brought to the attention of the Owner(s) immediately.  The Abatement Contractor 
shall not abate these areas without a written notice to proceed.  If the Abatement 
Contractor removes additional asbestos prior to the order to proceed the additional 
work will not be acknowledged. 

 
7. Permissible working hours shall be Monday through Friday 7:00 A.M. to 4:00 P.M. 

with one (1) hour for lunch and/or as defined by the Owner.  Holidays shall be 
considered weekends and not included for working days.  Upon written approval 
from the Owner, the Abatement Contractor may work past these hours.  The 
Abatement Contractor will incur any and all costs associated for work performed 
beyond the defined schedule including, but not limited to: abatement activities, 
project/air monitoring, custodial/staffing labor, overtime, mobilizations, etc. 

 
8. Buildings will be turned over to the Abatement Contractor as is.  At that time, all 

electrical services and HVAC systems in the proposed work areas will be shut down.  
Electricity and water supply will be maintained in the building for use by the 
Abatement Contractor.  The Abatement Contractor is responsible for securing all 
power in the work area(s) and establishing all temporary GFCI hookups necessary to 
complete his work. 
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9. The Abatement Contractor shall remove identified asbestos-containing floor 

coverings to the building substrate beneath; in areas indicted. Subsequent to final air 
clearances, the substrate(s) shall be washed with a neutralizing agent to prepare the 
substrate to accept new floor covering and eliminate residual odors. 

 
10. The Abatement Contractor must coordinate location of waste containers with the 

Facility and the Owner.  Deliveries and storage of equipment must be coordinated 
with the Facility and the Owner. 

 
11. All “Large” and “Small” asbestos abatement projects, as defined by 12 NYCRR56 shall 

not be performed while the building is occupied.  The term “building” 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 exists that do not pass through the occupied portion(s) and ventilation systems 
must be physically separated and sealed at the isolation barriers. 

 
1.02 PRE-CONTRACT SUBMITTALS 
 

Within three (3) days after bids are opened, the three (3) apparent low bidders shall be 
required to submit the following documentation: 

 
A. Resume':  Shall include the following: 

 
1. Provide a list of projects of similar nature performed within the past two (2) years and 

include the dollar value of all projects.  Provide project references to include owner, 
consultant, and air monitoring firms' name, contact person, address, and phone number, 
include location of project and date of completion. 

 
2. Abatement Contractor license issued by New York State Department of Labor for 

asbestos work in accordance with ICR-56-3. 
 
3. A list of owned equipment available to be used in the performance of the project. 
 
4. The number of years engaged in asbestos removal. 
 
5. An outline of the worker training courses and medical surveillance program conducted 

by the Abatement Contractor. 
 
6. A standard operating procedures manual describing work practices and procedures, 

equipment, type of decontamination facilities, respirator program, special removal 
techniques, etc. 

 
7. Documentation to the satisfaction of the Owner pertaining to the Abatement 
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Contractor's financial resources available to perform the project.  Such data shall include, 
but not be limited to, the firm's balance sheet for the last fiscal year. 

 
B. Citations/Violations/Legal Proceedings 

 
1. Submit a notarized statement describing any citations, violations, criminal charges, or 

legal proceedings undertaken or issued by any law enforcement, regulatory agency, or 
consultant concerning performance on previous asbestos abatement contracts.  Briefly 
describe the circumstances citing the project and involved persons and agencies as well 
as the outcome of any actions. 

 
2. Answer the question:  "Has your firm or its agents been issued a Stop Work order on any 

project within the last two years?"  If "Yes" provide details as discussed above. 
 

3. Answer the question:  "Are you now, or have you been in the past, a party to any 
litigation or arbitrations arising out of your performance on Asbestos Abatement 
Contracts?" If "Yes" provide details as discussed in 1. above. 

 
4. Describe any liquidated damages assessed within the last two years. 

 
C. Preliminary Schedule 

 
1. Provide a detailed schedule including work dates, work shift times, estimate of 

manpower to be utilized and the start and completion date for completion of each major 
work area.  

 
1.03 DOCUMENTATION 
 

A. The Abatement Contractor shall be required to submit the following and receive the 
Consultant's approval prior to commencing work on this project: 

 
1. Provide documentation of worker training for each person assigned to the project.  

Documentation shall include copies of each workers valid New York State asbestos 
handler certificates (for those employees who may perform asbestos removal), 
documentation of current respirator fit test and current OSHA required training and 
medical examination. 

 
2. The attached "Asbestos Employee Medical Examination Statement" and "Asbestos 

Employee Training Statement" forms shall be completed, signed and submitted for each 
worker assigned to the project.  Records of all employee training and medical 
surveillance shall be maintained for at least forty (40) years.  Copies of the records shall 
be submitted to the Consultant prior to commencement. 

 
3. The Abatement Contractor shall submit proof of a current, valid license issued by the 
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New York State Department of Labor pursuant to the authority vested in the 
Commissioner by section 906 of the Labor Laws, and that the employees performing 
asbestos related work on this project are certified by the State of New York as required 
in Part 56 of Title 12 of the Official Compilation of Codes, Rules and Regulations of the 
State of New York latest edition.  Copies of all licenses shall be submitted prior to the 
commencement of the project. 

 
4. The Abatement Contractor shall submit a written respiratory protection program 

meeting the requirements of 29 CFR 1910.134 to the Consultant. 
 
5. The name, address, social security number and NYS DOL certificate number of the 

person(s) who will supervise the asbestos project. 
 
6. The name and address of the deposit or waste disposal site or sites where the asbestos 

materials are to be deposited or disposed of.  This site must be approved by the Owner.  
The manifesting procedure must also be specified. 

 
7. The name, address and New York State Dept. of Environmental Conservation ID Number 

of any transporters that are to be used to transport waste. 
 
8. A written Standard Operation Procedure (SOP) that is designed and implemented to 

maximize protection against human exposure to asbestos dust.  The SOP shall take into 
consideration the workers, visitors, building employees, general public and environment.  
As a minimum the procedures must include the following: 

 
a. Security for all work areas on an around-the-clock basis against unauthorized access. 
b. Project organization chart including the phone numbers of at least two responsible 

persons who shall be authorized to dispatch men and equipment to the project in the 
event of an emergency; including weekends. 
 

c. Description of protective clothing and NIOSH approved respirators to be used. 
 

d. Description of all removal methods to be used, including HEPA air filtration and 
decontamination sequence with special emphasis on any procedure that may deviate 
from these specifications. 

e. A list of manufacturers' certificates stating that all vacuums, negative air filtration 
equipment, respirators and air supply equipment meet OSHA and EPA requirements. 

 
f. A list of all materials proposed to be furnished and used under this contract. 

 
g. Emergency evacuation procedures in the event of fire, smoke, or accidents such as 

injury from falling, heat exposure, electrical shock, etc. 
 

h. The name, address and ELAP number of the New York State Department of Health 
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Certified Analytical Testing Laboratory the Contractor proposes to use for the OSHA 
monitoring. 

 
9. A detailed plan, in triplicate, for the phasing of the project, division of work areas and 

location of decontamination facilities, waste containers and temporary office. 
 
10. Work schedule, identifying firm dates and completion for actual areas.  Bar chart or 

critical path chart indicating phases is required. 
 
B.   The Abatement Contractor shall post their NYS DOL contractor's license and maintain a 

daily log documenting the dates and time of the following items within each personal 
decontamination unit:  

 
1. Meetings; purpose, attendants, discussion (brief) 
 
2. Sign-in and sign-out of all persons entering the work area including name, date, time, 

social security number, position or function and general description of daily activity. 
 
3. Testing of barriers and enclosure systems using smoke tubes prior to the beginning of 

abatement activities and at least once a day thereafter until satisfactory clearance air 
monitoring results have been achieved. 

 
4. Inspection of all plastic barriers, twice daily, by the asbestos supervisor. 
 
5. Loss of enclosure integrity; special or unusual events, barrier breaches, equipment 

failures, etc. 
 
6. Daily cleaning of enclosures. 
 
7. Personnel air monitoring test results for OSHA Compliance.  Results shall be posted at 

the work site within 24 hours of testing and copies supplied to the Owner within five (5) 
days of testing.  Abnormalities shall be supplied to the Owner immediately. 

 
C. Documentation with confirmation signature of Consultant's representative of the following 

shall be provided by the Abatement Contractor at the final closeout of the project. 
 

1. Testing of barriers and enclosure systems using smoke tubes shall be performed prior to 
the beginning of abatement activities and at least once a day thereafter until satisfactory 
clearance air monitoring results have been achieved. 

 
2. Inspection of all plastic barriers. 
 
3. Removal of all polyethylene barriers. 
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4. Consultant's inspections prior to encapsulation. 
5. Removal of waste materials. 

 
6. Decontamination of equipment (list items). 
 
7. Consultant's final inspection/final air tests. 

 
D. The Abatement Contractor shall provide records of all project information, to include the 

following which shall be submitted upon completion of the project and prior to approval of 
the Abatement Contractor's payment application: 

 
1. The location and description of the abatement project. 
 
2. The name, address, and social security number of the person(s) who supervised the 

asbestos project. 
 

3. Certified payroll documentation Pursuant to Article 8, Section 220 of the NYS Labor Law 
 

4. Copies of EPA/NYSDOL Asbestos Certificates for all Workers and Supervisors employed 
on the Project. 

 
5. Copies of Medical Approval and Respirator Fit-testing for all Asbestos Workers and 

Supervisors employed on the Project.   
 

6. Copies of Abatement Contractors Daily Sign-In Sheets & Logs for persons entering and 
leaving the work area.  – Title 12 NYCRR Part 56-7.3. 

 
7. Copies of Abatement Contractor’s personal air sampling laboratory results. 

 
8. The amounts and type of asbestos materials that was removed, enclosed, encapsulated, 

or disturbed. 
 
9. The name and address of the deposit or waste disposal site or sites where the asbestos 

waste materials were deposited or disposed of and all related manifests, receipts and 
other documentation associated with the disposal of asbestos waste. 

 
10. The name and address of any transporters used to transport waste and all related 

manifests, receipts and other documentation associated with the transport of asbestos 
waste. 

 
11. All other information that may be required by state, federal or local regulations. 
 
12. Copy of the Supervisor’s Daily Project Log of events as described in 1.03 B, above. 
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1.04 NOTIFICATIONS AND PERMITS 
 

A. The Abatement Contractor shall be required to prepare and submit notifications to the 
following agencies at least ten (10) days prior to the commencement of the project: 

 
1. Asbestos NESHAPS Contact 
 U.S. Environmental Protection Agency 
 NESHAPS Coordinator, Air Facilities Branch 
 26 Federal Plaza 
 New York, New York 10007 
 (212) 264-7307 
 
2. State of New York Department of Labor 
 Division of Safety and Health 
 Asbestos Control Bureau 
 State Office Building Campus, Building 12, Room 454 
 Albany, New York 12240 
 
3.   Owner(s):      Beacon City School District 
         10 Education Drive 
           Beacon, New York 12508          
         ATTN: Jesse Morrill 
         Ph. (845) 838-6900 
         E-mail.  Morrill.j@beaconk.org 
 
 
4. Owner’s Representative(s): Tetra Tech Architects & Engineers 
    500 Bi-County Blvd, Suite 104 
    Farmingdale, New York 11735 
    ATTN: Bill Wisbauer 
    Ph. (631) 847-7762                              
    E-mail.  bill.wisbauer@tetratech.com 
 
5.   Environmental Consultant(s): Quality Environmental Solutions & Technologies, Inc. 

(QuES&T) 
    1376 Route 9  
    Wappingers Falls, New York 12590 
    ATTN: Gregory Dean 
    Ph. (845) 298-6031 
    Fx. (845) 298-6251 
    E-mail.  GDean@qualityenv.com 
 

B. The notification shall include but not be limited to the following information: 
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1. Name and address of Owner. 
 
2. Name, address, and asbestos handling license number of the Abatement Contractor. 

 
3. Address and description of the building, including size, age, and prior use of the building 

or area; the amount, in square feet or linear feet of asbestos material to be removed; 
room designation numbers or other local information where asbestos material is found, 
including the type of asbestos material (friable or non-friable). 

 
4. Scheduled starting and completion dates for removal. 

 
5. Methods to be employed in abating asbestos containing materials. 
 
6. Procedures and equipment, including ventilating/exhaust systems, that will be employed 

to comply with the Code of Federal Regulation (CFR) Title 40, Part 61 of the U.S. 
Environmental Protection Agency. 

 
7. The name and address of the carting company and of the waste disposal site where the 

asbestos waste will be deposited. 
 

NOTE:  Notifications shall be submitted using standard forms as may be used by the 
respective agency. 

 
 For DOL (NYS) include "Asbestos Project Notification" form (DOSH-483) with proper fee, if 

required.  For EPA include "Notification of Demolition and Renovation"; 40 CFR Part 61. 
 
C. The Abatement Contractor shall secure any permits required by the city, town, county, or 

state that may be required and the cost for obtaining the permit shall be included in his 
base bid. 

 
D. The Abatement Contractor shall erect warning signs around the work space at every point 

of potential entry into the work area in accordance with OSHA 1926.58k (2), (i).  These 
signs shall bear the following information: 

 
 
 
 
 
 

DANGER 

CANCER AND LUNG DISEASE HAZARD 
AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE 
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CLOTHING 
ARE REQUIRED IN THIS AREA 

 
 

E. The Abatement Contractor shall post at entrances to the work place and immediate 
adjacent areas, notifications to building occupants, which include the name and license 
number of the contractor, project location and size, amount and type of ACM, abatement 
procedures, dates of expected occurrence and name and address of the air monitor and 
laboratory in compliance with ICR 56-3.6. 

 
F. The Abatement Contractor shall post a list of emergency telephone numbers at the job site 

which shall include the Owner's Representative, police, emergency squad, local hospital, 
Environmental Protection Agency, N.Y. State Department of Labor, Occupational Safety 
and Health Administration and the local Department of Health. 

 
1.05 APPLICABLE STANDARDS 
 
 Except to the extent that more explicit or more stringent requirements are written directly into 
the contract documents, applicable standards of the construction industry have the same force 
and effects (and are made a part of contract documents by reference) as if copied directly into 
contract documents, or as if published copies were bound herewith.  Resolution of overlapping 
and conflicting requirements, which result from the application of several different industry 
standards to the same unit of work, shall be by adherence to the most stringent requirement. 

 
A. Applicable standards listed in these Specifications form a part of this Specification and 

include, but are not necessarily limited to, standards promulgated by the following 
agencies and organizations: 

 
1. ANSI:  

  American National Standards Institute 
  1430 Broadway 
  New York, New York 10018 

   
2. ASHRAE:  

  American Society for Heating, Refrigerating 
  and Air Conditioning Engineers 
  1791 Tullie Circle NE 
  Atlanta, Georgia  30329 

 
3. ASTM:   

  American Society for Testing and Materials 
  1916 Race Street 
  Philadelphia, Pennsylvania  19103 
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4. CFR 
  Code of Federal Regulations Available 
  from Government Printing Office 
  Washington, District of Columbia 20402 

 
5. CGA 
  Compressed Gas Association 
  1235 Jefferson Davis Highway 
  Arlington, Virginia  22202 
 
6. CS 

Commercial Standard of NBS 
(US Dept. of Commerce) 
Government Printing Office 

 
7. EPA 

Environmental Protection Agency, Region II 
26 Federal Plaza 
New York, New York  10007 
Asbestos Coordinator - Room 802 
(212) 264-9538 
Part 61, Sub-Parts A & B 
National Emission Standard for Asbestos 

 
8. FEDERAL SPECS 

Federal Specification (General Services Administration) 
7th and D Street, SW 
Washington, District of Columbia  20406 

 
9. NBS 

National Bureau of Standards 
(US Department of Commerce) 
Gaithersburg, Maryland  20234 

 
10. NEC 

 National Electrical Code (by NFPA) 
  

 
11. NFPA 

National Fire Protection Association 
Batterymarch Park 
Quincy, Massachusetts  02269 

 
12. NIOSH 
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National Institute for Occupational Safety and Health 
26 Federal Plaza 
New York, New York  10007 

 
13. NYSDOH 

New York State Department of Health 
Bureau of Toxic Substance Assessment 
Room 359 - 3rd Floor 
Tower Building Empire State Plaza 
Albany, New York  12237 

 
14. NYSDEC 

New York State Department of Environmental Conservation 
Room 136 
50 Wolf Road 
Albany, New York  12233-3245 

 
15. NYSDOL 

State of New York Department of Labor 
Division of Safety and Health 
Asbestos Control Program 
State Campus, Building 12 
Albany,  New York  12240 

 
16. OSHA 

Occupational Safety and Health Administration 
(US Department of Labor) 
New York Regional Office - room 3445 
1515 Broadway 
New York, New York  10036 

17. UL 
Underwriters Laboratories 
333 Pfingsten Road 
Northbrook, Illinois  60062 

 
B. Federal Regulations:  Those which govern asbestos abatement work or hauling and disposal 

of asbestos waste materials: 
 

1. U.S. Department of Labor, Occupational Safety and Health Administration, (OSHA): 
 

a. Asbestos Regulations 
Title 29, Part 1910, of the Code of Federal Regulations. 

 
b. Respiratory Protection 
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  Title 29, Part 1910, Section 134 of the Code of Federal Regulations. 
 

c.    Construction Industry 
  Title 29, Part 1926, of the Code of Federal Regulations. 

 
d. Access to Employee Exposure & Medical Records 
 Title 29, Part 1910, Section 20 of the Code of Federal Regulations. 
 
e. Hazard Communication 
 Title 29, Part 1910, Section 1200 of the Code of Federal Regulations. 

 
f. Specifications for Accident Prevention Signs and Tags 
 Title 29, Part 1910, section 145 of the Code of Federal Regulations. 

 
2. U.S. Environmental Protection Agency (EPA): 

 
a. Asbestos Hazard Emergency Response Act (AHERA) Regulation Asbestos Containing 

Materials in Schools Final Rule & Notice Title 40, Part 763, Subpart E of the Code of 
Federal Regulations. 

 
b. Worker Protection Rule 
 40 CFR Part 763, Subpart G, CPTS 62044, FLR 2843-9 
 Federal Register, Vol. 50, No. 134, 7/12/85, P28530-28540 
 
c. Regulation for Asbestos 
 Title 40, Part 61, Subpart A of the Code of Federal Regulations 
 
d. National Emission Standard for Asbestos 
 Title 40, Part 61, Subpart M (Revised Subpart B) of the Code of Federal Regulations 
 
e. Resource Conservation and Recovery Act (RCRA) 1976, 1980 
 Hazardous and Solid Waste Amendments (HSWA) 1984 
 Subtitle D, Subtitle C 

 
3. U.S. Department of Transportation (DOT): 

 
a.  Hazardous Substances:  Final Rule Regulation 49 CFR, Part 171 and 172. 
 

C. State Regulations:  Those which govern asbestos abatement work or hauling and disposal 
of asbestos waste materials: 

 
1. New York State Department of Environmental Conservation (DEC) Regulations regarding 

waste collection registration.  Title 6, Part 364 of the New York State Official Compilation 
of Codes, Rules and Regulations - 6NYCRR 364. 
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2. New York State Right-To-Know Law 
 
3. New York State Department of Labor Asbestos Regulations Industrial Code Rule 56.  

 
4. NYSDOH Title 10 Part 73 – Asbestos Safety Program and Environmental Laboratory 

Approval Program. 
 

D. Standards:  Those which govern asbestos abatement work or hauling and disposal of 
asbestos waste materials: 

 
1. American National Standards Institute (ANSI) 

 
a. Fundamentals Governing the Design and Operation of Local Exhaust Systems 
 Publication Z9.2-79 
 
b. Practices for Respiratory Protection 
 Publication Z88.2-80 

 
E. Guidance Documents:  Those that discuss asbestos abatement work or hauling, and 

disposal of asbestos waste materials are listed below only for the Abatement Contractor's 
information.  These documents do not describe the work and are not a part of the work of 
this contract. 

 
 EPA: 

 
1. Guidance for Controlling Asbestos Containing Materials in Buildings (Purple Book) 

EPA560/5-85-024. 
 

2. Asbestos Waste Management Guidance EPA 530-SW-85-007. 
 

F. Patents and Royalties:  The Abatement Contractor shall pay all royalties and/or license fees.  
The Abatement Contractor shall defend all suits and claims for infringement of any patent 
rights and save the Owner and Consultant harmless from loss including attorney fees on 
account thereof. 

 
1.06 DEFINITIONS 
 
      As used in or in connection with these specifications the following are terms and 

definitions. 
 
Abatement - Procedure to control release from asbestos material. This includes removal, 

encapsulation, and enclosure. 
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Aggressive sampling - A method of sampling in which the person collecting the air 

sample creates activity by the use of mechanical equipment during the sampling 
period to stir up settled dust and simulate activity in that area of the building. 

 
AIHA - The American Industrial Hygiene Association, 475 Wolf Ledges Parkway, Akron, 

Ohio  44311. 
 
Airlock - A system for permitting entrance and exit while restricting air movement 

between a containment area and an uncontaminated area.  It consists of two curtained 
doorways separated by a distance of at least three 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 second doorway, thereby preventing 
flow-through contamination. 

 
Air sampling - The process of measuring the content of a known volume of air collected 

during a specific period of time. 
 
Amended water - Water to which a surfactant has been added. 
 
Approved asbestos safety program - A program approved by the Commissioner of 

Health providing training in the various disciplines that may be involved in an asbestos 
project. 

 
Area air sampling - Any form of air sampling or monitoring where the sampling device is 

placed at some stationary location. 
 
Asbestos - Any naturally occurring hydrated mineral silicate separable into commercially 

usable fibers, including chrysotile (serpentine), amosite (cumingtonite-gunerite), 
crocidolite (riebeckite), tremolite, anthophyllite and actinolite. 

 
Asbestos contract - An oral or written agreement contained in one or more documents 

for the performance of work on an asbestos project and includes all labor, goods and 
service. 

 
Asbestos handler - An individual who installs, removes, applies, encapsulates, or encloses 

asbestos or asbestos material, or who disturbs friable asbestos.  Only individuals 
certified by NYS Department of Labor shall be acceptable for work under this 
specification. 

 
Asbestos handling certificate - A certificate issued by the Commissioner of Labor of the 

State of New York, to a person who has satisfactorily completed an approved asbestos 
safety program. 
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Asbestos project - Work undertaken by a contractor which involves the installation, 
removal, encapsulation, application or enclosure of any ACM or the disturbance of 
friable ACM. 

 
Asbestos Safety Technician (AST) - Individual designated to represent the Consultant, 

perform third party monitoring and perform compliance monitoring at the job site 
during the asbestos project. 

 
Asbestos waste material - Asbestos material or asbestos contaminated objects requiring 

disposal. 
 
Authorized visitor - The building owner, his or her representative or any representative of 

a regulatory or other agency having jurisdiction over the project. 
 
Background level monitoring - A method used to determine ambient airborne 

concentrations inside and outside of a building or structure prior to starting an 
abatement project. 

 
Building owner - The person in whom legal title to the premises is vested unless the 

premises are held in land trust, in which instance Building Owner means the person in 
whom beneficial title is vested. 

 
Clean room - An uncontaminated area or room that is a part of the personal 

decontamination enclosure with provisions for storage of persons' street clothes and 
protective equipment. 

 
Cleanup - The utilization of HEPA vacuuming to control and eliminate accumulations of 

asbestos material and asbestos waste material. 
 
Clearance air monitoring - The employment of aggressive sampling techniques with a 

volume of air collected to determine the airborne concentration of residual fibers upon 
conclusion of an asbestos abatement project. 

 
Commissioner - Commissioner of the New York State Department of Labor. 
 
Contractor - A company, unincorporated association, firm, partnership or corporation 

and any owner or operator thereof, which engages in an asbestos project or employs 
persons engaged in an asbestos project. 

 
Curtained doorway - A device that consists of at least three overlapping sheets of 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 the 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. 
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Decontamination enclosure system - A series of connected rooms, separated from the 

work area and from each other by air locks, for the decontamination of persons, 
materials, equipment, and authorized visitors. 

 
Encapsulant (sealant) or encapsulating agent - A liquid material that can be applied to 

asbestos material and which prevents the release of asbestos from the material by 
creating a membrane over the surface. 

 
Enclosure - The construction of airtight walls, ceilings and floors between the asbestos 

material and the facility environment, or around surfaces coated with asbestos 
materials, or any other appropriate procedure that prevents the release of asbestos 
materials. 

 
Equipment room - A contaminated area or room that is part of the personal 

decontamination enclosure system with provisions for the storage of contaminated 
clothing and equipment. 

 
Fixed object - A unit of equipment, furniture or other fixture in the work area which 

cannot be readily removed from the work area. 
 
Friable Asbestos Material - That condition of crumbled, pulverized, powdered, crushed or 

exposed asbestos capable of being released into the air by hand pressure. 
  

Friable material containment - The encapsulation or enclosure of any friable asbestos                        
material. 
 
Glovebag technique - A method for removing asbestos material from heating, 

ventilating, and air conditioning (HVAC) ducts, piping runs, valves, joints, elbows, and 
other nonplanar surfaces in a noncontained work area.  The glovebag assembly is a 
manufactured device consisting of a glovebag constructed of at least six mil 
transparent plastic, two inward-projecting longsleeve gloves, which may contain an 
inward projecting waterwand sleeve, an internal tool pouch, and an attached, labeled 
receptacle or portion for asbestos waste.  The glovebag is constructed and installed in 
such a manner that it surrounds the object or area to be decontaminated and to 
contain all asbestos fibers released during the abatement process. 

 
HEPA filter - A high efficiency particulate air filter capable of trapping and retaining 99.97 

percent of particulate greater than 0.3 microns equivalent aerodynamic diameter. 
 
HEPA vacuum equipment - Vacuuming equipment with a high efficiency particulate air 

filtration system. 
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Holding area - A chamber in the waste decontamination enclosure located between the 
washroom and an adjacent uncontaminated area. 

 
Homogeneous work area - A site within the abatement work area that contains one type 

of asbestos material and where one type of abatement is used. 
 
Large asbestos project - An asbestos project involving the installation, removal, 

disturbance, enclosure, or encapsulation of 160 square feet or more of asbestos or 
asbestos material or 260 linear feet or more of asbestos or asbestos material. 

 
Minor asbestos project - An asbestos project involving the installation, removal, 

disturbance, enclosure, or encapsulation of 10 square feet or less of asbestos or 
asbestos material, or 25 linear feet or less of asbestos or asbestos material. 

 
Movable object - A unit of equipment, furniture or fixture in the work area that can be 

readily removed from the work area. 
 
Negative air pressure equipment - A local exhaust system equipped with HEPA filtration.  

The system shall be capable of creating and maintaining a negative pressure 
differential between the outside and the inside of the work area. 

 
Non-asbestos material - Any material containing one percent or less asbestos by weight. 
 
Occupied area - Any frequented portion of the work site where abatement is not taking 

place. 
 
Outside air - The air outside the building or structure. 
 
Personal air monitoring - A method used to determine an individuals exposure to 

airborne contaminants.  The sample is collected outside the respirator in the person's 
breathing zone. 

 
Plasticize - To cover floors, walls, ceilings and other surfaces with 6 mil fire retardant 

plastic sheeting as herein specified. 
 
Project - Any form of work performed in connection with the abatement of asbestos or 

alteration, renovation, modification or demolition of a building or structure that may 
disturb asbestos or asbestos material. 

 
Removal - The stripping of any asbestos material. 
 
Repair - Corrective action using required work practices to control fiber release from 

damaged areas. 
 



Tetra Tech Architects & Engineers Beacon City School District 
PROJECT NO. 279180-22004  2021 Capital Project 

028213 028213 - 20 
                                                                                                                                                          

Respiratory protection - Respiratory protection required of licensed asbestos workers 
and authorized visitors in accordance with the applicable laws. 

 
Satisfactory clearance air monitoring results - For all post- abatement samples, airborne 

concentrations of total fibers that are less than 0.01 fibers per cubic centimeter or 
background levels, whichever are greater, using phase contrast microscopy (PCM). 

 
Shower room - A room between the clean room and the equipment room in the 

personal decontamination enclosure with hot and cold running water controllable at 
the top and arranged for complete showering during decontamination. 

 
Small asbestos project - An asbestos project involving the installation, removal, 

disturbances, enclosure, or encapsulation of more than 10 and less than 160 square 
feet of asbestos or asbestos material of more than 25 and less than 260 linear feet of 
asbestos or asbestos material. 

 
Staging area - The area near the waste transfer airlock where containerized asbestos 

waste has been placed prior to removal from the work area. 
 
Surfactant - A chemical wetting agent added to water to improve its penetration. 
 
Visible emissions - An emissions of particulate material that can be seen without the aid 

of instruments. 
 
Washroom - A room between the work area and the holding area in the waste 

decontamination enclosure system, where equipment and waste containers are wet 
cleaned and/or HEPA vacuumed. 

 
Waste decontamination enclosure system - An area, consisting of a washroom and a 

holding area, designated for the controlled transfer of materials and equipment. 
 
Wet cleaning - The process of eliminating asbestos contamination from surfaces, 

equipment or other objects by using cloths, mops, or other cleaning tools. 
 
Work area - Designated rooms, spaces, or areas where asbestos abatement takes place. 
 
Work site - Premises where asbestos abatement is taking place. 
 
Work Surface - Substrate surface from which asbestos-containing material has been 

removed. 
 

1.07 UTILITIES, SERVICE AND TEMPORARY FACILITIES 
 

A. The Owner shall make available to the Abatement Contractor all reasonable amounts of 
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water and electrical power at no charge. 
 

B. The Abatement Contractor shall provide, at his own expense, all electrical, water, and waste 
connections, extensions, and construction materials, supplies, etc.  All connections must be 
approved in advance by the Owner and all work relative to the utilities must be in 
accordance with the applicable building codes. 

 
C. The Abatement Contractor shall provide scaffolding, ladders and staging, etc. as necessary 

to accomplish the work of this contract.  The type, erection and use of all scaffolding, 
ladders and staging, etc. shall comply with all applicable OSHA provisions. 

 
D. All connections to the Owner's water system shall include reduced pressure backflow 

protection or double check and double gate valves.  Valves shall be temperature and 
pressure rated for operation of the temperatures and pressures encountered.  After 
completion of use, connections and fittings shall be removed without damage or alteration 
to existing water piping and equipment.  Leaking or dripping valves shall be piped to the 
nearest drain or located over an existing sink or grade where water will not damage 
existing finishes or equipment. 

 
E. The Abatement Contractor shall use only heavy-duty abrasion resistant hoses with a 

pressure rating greater than the maximum pressure of the water distribution system to 
provide water to each work area and to each decontamination unit.  Provide fittings as 
required to allow for connection to existing wall hydrants or spouts, as well as temporary 
water heating equipment, branch piping, showers, shut-off nozzles and equipment.  All 
water must be shut off at the end of each shift. 
 

F. The Abatement Contractor shall provide service to decontamination unit electrical 
subpanel with minimum 60 amp, 2 pole circuit breaker or fused disconnect and 
ground-fault circuit interrupters (GFCI), reset button and pilot light, connected to the 
building's main distribution panel.  Subpanel and disconnect shall be sized and equipped 
to accommodate all electrical equipment required for completion of the work.  This 
electrical subpanel shall be used for hot water heater, PAPR battery recharging and air 
sampling pumps. 

G. The Abatement Contractor shall provide UL rated 40-gallon electric hot water heater to 
supply hot water for the decontamination unit shower.  Activate from 30 amp circuit 
breaker on the electrical subpanel located within the decontamination unit.  Provide with 
relief valve compatible with water heater operation; relief valve down to drip pan on floor 
with type L copper.  Wiring of the hot water heater shall be in compliance with NEMA, 
NEC, and UL standards. 

 
H. The Abatement Contractor shall provide identification warning signs at power outlets, 

which are other than 110-120 volt power.  Provide polarized outlets for plug-in type 
outlets, to prevent insertion of 110-120 plugs into higher voltage outlets.  Dry transformers 
shall be provided where required to provide voltages necessary for work operations.  All 
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outlets or power supplies shall be protected by ground fault circuit interrupter (GFCI) at 
the power source. 

 
I. The Abatement Contractor shall use only grounded extension cords; use "hard-service" 

cords where exposed to abrasion and traffic.  Use single lengths or use waterproof 
connectors to connect separate lengths of electric cords, if single lengths will not reach 
areas of work. 
 

J. The Abatement Contractor shall provide general service incandescent lamps of wattage 
indicated or required for adequate illumination; Protect lamps with guard cages or 
tempered glass enclosures; Provide exterior fixtures where fixtures are exposed to 
moisture. 

 
K. The Abatement Contractor shall provide temporary heat or air conditioning as necessary to 

maintain comfortable working temperatures inside and immediately outside the work 
areas.  Heating and A/C equipment shall have been tested and labeled by UL, FM or 
another recognized trade association related to the fuel being used. Fuel burning heaters 
shall not be used inside containment areas. The Contractor shall also provide a 
comfortable working environment for occupied areas that are impacted by the asbestos 
removal. 

 
L. The Abatement Contractor shall comply with recommendations of the NFPA standard in 

regard to the use and application of fire extinguishers.  Locate fire extinguishers where 
they are most convenient and effective for their intended purpose, but provide not less 
than one extinguisher in each work area, equipment room, clean room and outside the 
work area 

 
1.08 REMOVAL OF FIXTURES 
 

A. In locations where the Abatement Contractor is directed to dispose of fixtures he shall 
either decontaminate the fixtures and dispose of them as non-asbestos containing 
materials or he shall place them in an appropriate container and dispose of them as 
asbestos containing material. 

B. In locations where the Abatement Contractor is directed to remove and reinstall fixtures, 
the fixtures shall be removed, decontaminated, labeled, protected with plastic, and stored 
by the contractor in a location as directed by the Owner.   
 

C. Upon completion of the asbestos removal and upon receiving satisfactory clearance air 
monitoring results, all items to be replaced shall be restored to their original location and 
reinstalled by the Abatement Contractor. 

 
PART 2 – PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
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A. GENERAL REQUIREMENTS 

 
1. Materials shall be stored off the ground, away from wet or damp surfaces and under 

protective cover to prevent damage or contamination. 
 
2. Damaged or deteriorating materials shall not be used and shall be removed from the 

premises. 
 
3. Power tools used to drill, cut into, or otherwise disturb asbestos material shall be 

equipped with HEPA filtered local exhaust ventilation. 
 
4. The Abatement Contractor shall make available to authorized visitors, ladders and/or 

scaffolds of sufficient dimension and quantity so that all work surfaces can be easily and 
safely reached for inspection.  Scaffold joints and ends shall be sealed with tape to 
prevent incursion of asbestos.  Scaffolds and ladders shall comply with all applicable 
codes. 

 
B. PLASTIC BARRIERS (POLYETHYLENE) 

 
1. In sizes and shapes to minimize the number of joints. 

 
a. Six mil. (.006") fire-retardant for vertical protection (walls, entrances, and openings). 

 
b. Six mil. (.006") fire-retardant for horizontal protection (fixed equipment) and heating 

grilles. 
 

c. Six mil. (.006") reinforced fire-retardant for floors of decon units. 
 

2. Provide two (2) layers over all roof, wall and ceiling openings.  Floor penetrations shall be 
sealed with a rigid material prior to plasticizing to prevent tripping and fall hazards.  All 
seams within a layer shall be separated by a minimum distance of six feet and sealed 
airtight.  All seams between layers shall be staggered. 
 

3. Barrier Attachment - Commercially available duct tape (fabric or paper) and spray-on 
adhesive.  Duct tape shall be capable of sealing joints of adjacent sheets of plastic, 
facilitating attachment of plastic sheets to finished or unfinished surfaces of dissimilar 
materials and adhering under both dry and wet conditions. 

 
C. SIGNS 

 
1. Danger signs shall be provided and shall conform to 29 CFR 1926.1101 and be 14" x 20".  

These signs shall bear the following information: 
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DANGER 

ASBESTOS 
CANCER AND LUNG DISEASE HAZARD 

RESPIRATORS AND PROTECTIVE 
CLOTHING 

ARE REQUIRED IN THIS AREA 
 

 
D. DANGER LABELS AND TAPE 

 
1. Labels shall be affixed to any asbestos contaminated material in accordance with the 

requirements of 29 CFR 1910.1200 (f) of OSHA's Hazard Communication Standard, and 
shall contain the following information: 

 
 

 
DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID BREATHING DUST 

CANCER AND LUNG DISEASE HAZARD 
 

 
2. A label shall be affixed on each container of asbestos waste in accordance with the 

requirements of 49 CFR Parts 171 and 172, Hazardous Substances; Final Rule (U.S.  
Department of Transportation), and shall contain the following information: 

 
 

RQ HAZARDOUS SUBSTANCE 
SOLID, NOS, ORM-E, NA 9188 

(ASBESTOS) 
 

3. A label shall be affixed on each container of asbestos waste in accordance with the 
requirements of 40 CFR Part 61.150, NESHAP; Asbestos; Final Rule (USEPA) and shall 
contain the name of the waste generator and the location at which the waste was 
generated. 
 

 NOTE:  All containers marked as above (1, 2 and 3) shall be disposed of as asbestos 
waste. 

 
4. Provide 3" red barrier tape printed with black lettered "DANGER ASBESTOS REMOVAL".  

Locate barrier tape across all corridors, entrances and access routes to asbestos work 
area. 
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E. PROTECTIVE EQUIPMENT 

 
1. Respiratory Requirements 

 
a. Where fiber levels permit, and in compliance with regulatory requirements, Powered 

Air Purifying Respirators are the minimum allowable respiratory protection permitted 
to be utilized during removal operations. 

 
b. Where not in violation of NIOSH, OSHA, and any other regulatory requirements, the 

Abatement Contractor shall provide the following minimum respiratory protection to 
the maximum use concentrations indicated: 

 
  MSHA/NIOSH Approved   Maximum Use 
  Respiratory Protection    Concentration 
 
  Half-Mask Air Purifying     10x PEL 
  with HEPA Filters 
 
  Full-Facepiece Air Purifying    10x PEL 
  HEPA Filters and Quantitative 
  Fit Test 
 
  Powered Air Purifying (PAPR),   25x PEL 
  Loose fitting Helmet or Hood, 
  HEPA Filter 
 
  Powered Air Purifying (PAPR),   50x PEL 
  Full Facepiece, HEPA Filter 
 
  Supplied Air, Continuous Flow   25x PEL 
  Loose fitting Helmet or Hood 
 
  Supplied Air, Continuous Flow   50x PEL 
  Full Facepiece, HEPA Filter 

 
Full Facepiece-Supplied Air    100x PEL 

  Pressure Demand, HEPA Filter 
 
  Full Facepiece-Supplied Air    >100x PEL 
  Pressure Demand, with Aux. SCBA, 
  Pressure Demand or Continuous Flow 
 

2. Disposable Clothing -"Tyvek" manufactured by Dupont or approved equal. 
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3. NIOSH approved safety goggles to protect eyes. 

 
4. Polyethylene bags, 6 mil. (.006") thick (use double bags). 

 
NOTE:  Workers must wear disposable coveralls and respirator masks at all times while in the 
work area.  Contaminated coveralls or equipment must be left in work area and not worn 
into other parts of the building. 
 

F. TOOLS AND EQUIPMENT 
 

1. Airless Sprayer - An airless sprayer, suitable for application of encapsulating material, 
shall be used. 

 
2. Scaffolding - Scaffolding, as required to accomplish the specified work, shall meet all 

applicable safety regulations. 
 

3. Transportation Equipment - Transportation equipment, as required, shall be suitable for 
loading, temporary storage, transport and unloading of contaminated waste without 
exposure to persons or property.  Water tight, hard wall containers shall be provided to 
retain and dispose of any asbestos waste material with sharp-edged components that 
may tear plastic bags or sheeting.  The containers shall be marked with danger labels. 

 
4. Surfactant - Wetting Agents - "Asbestos-Wet" - Aquatrols Corp. of America or approved 

equal, and shall be non-carcinogenic. 
 

5. Portable (negative air pressure) asbestos filtration system - by Micro-Trap, or approved 
equal. 
 

6. Vacuum, HEPA type equal to "Nilfisk" #GA73, or "Pullman/Holt" #75 ASA. 
 

7. Amended Water Sprayer - The water sprayer shall be an airless or other low-pressure 
sprayer for amended water application. 

8. Other Tools and Equipment - The Abatement Contractor shall provide other suitable 
tools for the stripping, removal, encapsulation, and disposal activities including but not 
limited to: hand-held scrapers, nylon brushes, sponges, rounded edge shovels, brooms, 
and carts. 

PART 3 – EXECUTION 
 
3.01     PRE-ABATEMENT WORK AREA PREPARATION 
 

A. The work area shall be vacated by the occupants prior to work area preparation and not 
reoccupied until satisfactory clearance air monitoring results have been achieved. 
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B. Caution signs shall be posted at all locations and approaches to a location where airborne 

concentrations of asbestos may exceed ambient background levels.  Signs shall be posted 
that permit a person to read the sign and take the necessary protective measures to avoid 
exposure. 
 

C. Shut down and lock out electric power to all work areas.  The Abatement Contractor shall 
provide temporary power and lighting and ensure safe installation of temporary power 
sources and equipment used where high humidity and/or water shall be sprayed in 
accordance with all applicable codes.  All power to work areas shall be brought in from 
outside the area through a ground-fault interrupter at the source. 
 

D. Isolate the work area HVAC system. 
 

E. The personnel decontamination enclosure system shall be installed or constructed prior to 
preparatory work in the work area and in particular before the disturbance of asbestos 
material.  The waste decontamination enclosure system shall be installed or constructed 
prior to commencement of abatement activities. 

 
F. Movable objects within the work area shall be pre-cleaned using HEPA filtered vacuum 

equipment an/or wet cleaning and such objects shall be removed from the work area to an 
uncontaminated location.  If disposed of as asbestos waste material, cleaning is not 
required. 
 

G. Fixed objects and other items, which are to remain within the work area, shall be 
pre-cleaned using HEPA filtered vacuum equipment and/or wet cleaning.  Such objects 
shall be enclosed with two layers of at least six mil plastic sheeting and sealed with tape. 

 
H. The work area shall be pre-cleaned using HEPA filtered vacuum equipment and/or wet 

cleaning.  Methods that raise dust, such as dry sweeping or vacuuming with equipment not 
equipped with HEPA filters, shall be prohibited.  Asbestos material shall not be disturbed 
during pre-cleaning. 

I. Isolation barriers that seal off all openings, including windows, corridors, doorways, ducts, 
and any other penetrations of the work area, shall be constructed using two layers of at 
least six mil fire-retardant plastic sheeting sealed with tape.  Also, all seams in mechanical 
system components that pass through the work area shall be sealed.  Doorways and 
corridors, which shall not be used for passage during work, shall also be sealed. 

 
J. Removal of mounted objects.  After isolation barriers are in place, objects such as light 

fixtures, electrical track, alarm systems, ventilation equipment and other items not 
previously sealed, shall be double sealed with six mil fire-retardant plastic sheeting.  
Localized HEPA filtered vacuum equipment shall be used during fixture removal to reduce 
asbestos dispersal. 
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K. Individual roof and floor drains shall be sealed watertight using two layers of 6-mil 
fire-retardant plastic sheeting and tape prior to plasticizing.  Openings in floor shall be 
fully covered with plywood sheeting secured to the floor in such a way as to minimize a 
tripping hazard prior to plasticizing. 

 
L. Emergency and fire exits from the work area shall be maintained or alternate exits shall be 

established according to all applicable codes. 
 

M. Adequate toilet facilities shall be supplied by the Abatement Contractor and shall be 
located either in the clean area of the personnel decontamination enclosure or shall be 
readily accessible to the personnel decontamination enclosure. 

 
3.02 LARGE ASBESTOS PROJECT PERSONNEL DECONTAMINATION ENCLOSURE         SYSTEM 

(ICR 56-7.5) 
 

A. The personnel decontamination enclosure shall be constructed prior to preparatory work 
in the work area and in particular before the disturbance of asbestos material. 

 
1. Construction and use of personnel decontamination enclosure systems shall be in 

accordance with ICR-56 and any Applicable or Site-Specific Variances utilized on this 
project.  Such systems may consist of existing rooms outside of the work area, if the 
layout is appropriate, that can be enclosed is plastic sheeting and are accessible from the 
work area.  When this situation does not exist, enclosure systems may be constructed out 
of metal, wood, or plastic support. 

 
2. The personnel decontamination enclosure system shall consist of a clean room, a shower 

room, and an equipment room, in series, separated from each other and from the work 
area by three airlocks. 
 

3. There shall be one shower per six full shift abatement persons calculated on the basis of 
the largest shift. 
 

4. The personnel decontamination enclosure system shall be fully framed, sheathed for 
safety and constructed to prevent unauthorized entry. 
 

5. Personnel decontamination enclosure systems constructed at the work site shall utilize at 
least six mil fire-retardant opaque plastic sheeting.  At least two layers of six mil 
fire-retardant reinforced plastic sheeting shall be used for the flooring of this area. 

 
6. All prefabricated decontamination units shall be completely decontaminated and sealed 

prior to separation and removal from the work area. Mobile decontamination units shall 
remain in place until satisfactory clearance results have been attained. 
 

7. The clean room shall be sized to accommodate all authorized persons.  Benches, lockers, 
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and hooks shall be provided for street clothes.  Shelves for storing respirators shall also 
be provided.  Clean clothing, replacement filters for respirators, towels and other 
necessary items shall be provided.  The clean room shall not be used for the 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 work area or 
enclosure.  It shall be used to secure the work area and decontamination enclosure 
during off-shift hours. 

 
8. The shower room shall contain one or more showers.  Each shower head 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.  A 
system containing a series of several filters with progressively smaller pore sizes shall be 
used to avoid rapid clogging of the filtration system by large particles.  Filtered 
wastewater shall be discharged in accordance with applicable codes.  Contaminated 
filters shall be disposed of as asbestos waste.  The shower room shall be constructed in 
such way that travel through the decontamination unit shall be through the shower. 

 
9. The equipment room shall be used for the storage of equipment and tools after 

decontamination using a HEPA filtered vacuum and/or wet cleaning.  A one-day supply 
of replacement filters, in sealed containers, for HEPA vacuums and negative pressure 
ventilation equipment, extra tools, containers of surfactant and other materials and 
equipment that may be required during the abatement project may also be stored here.  
A walk-off pan filled with water shall be located in the work area just outside the 
equipment room for persons to clean foot covering when leaving the work area.  A drum 
lined with a labeled, at least six mil plastic bag is required for collection of clothing and 
shall be located in this room.  Contaminated footwear and work clothes shall be stored 
in this area. 

 
3.03 WASTE DECONTAMINATION ENCLOSURE SYSTEM (ICR 56-7.5) 
 

A. General Requirements 
 

1. A waste decontamination enclosure system shall consist of the following: 
 

a. A washroom/cleanup room shall be constructed with an airlock doorway to the work 
area and another airlock doorway to the holding area. 
 

b. The holding area shall be constructed with an airlock doorway to the 
washroom/cleanup room and another lockable door to the outside. 

 
2. Where there is only one egress from the work area, the holding area of the waste 

decontamination enclosure system may branch off from the equipment decontamination 
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room, which doubles as a waste washroom, of the personnel decontamination enclosure. 
 

3. The waste washroom shall be equipped with a drain installed to collect water and deliver 
it to the shower drain where it shall be filtered through a system with at least 5.0-micron 
particle size collection capability.  A system containing a series of several filters with 
progressively smaller pore sizes shall be used to avoid rapid clogging of the filtration 
system by large particles.  Filtered wastewater shall be discharged in accordance with 
applicable codes.  Contaminated filters shall be disposed of as asbestos waste. 

 
4. The waste washroom shall be constructed in such a way that travel through the rooms 

shall be through the waste washroom 
 
3.04 WORK AREA ENTRY AND EXIT PROCEDURES 
 

A. The following procedures shall be followed throughout the asbestos abatement project 
until satisfactory clearance air monitoring results have been achieved: 

 
1. All persons shall enter and exit the work area through the personnel decontamination 

enclosure system. 
 

2. All persons who enter the work area or an enclosure shall sign the entry/exit log, located 
in the clean room, upon every entry and exit. 

 
3. All persons, before entering the work area, or an enclosure shall read and be familiar 

with all posted regulations, personal protection requirements, including work area entry 
and exit procedures, and emergency procedures.  The entry/exit log headings shall 
indicate, and the signatures shall be used to acknowledge, that these have been 
reviewed and understood by all persons prior to entry. 

 
4. All persons shall proceed first to the clean room, remove all street clothing, store these 

items in clean sealable plastic bags or lockers and don coveralls, head covering, foot 
covering and gloves.  All persons shall also don NIOSH approved respiratory protection.  
Clean respirators and protective clothing shall be utilized, by each person, for each 
separate entry into the work area.  Respirators shall be inspected prior to each use and 
tested for proper seal using quantitative or qualitative fit checks. 
 

5. Persons wearing designated personal protective equipment shall proceed from the clean 
room through the shower room to the equipment room, where necessary tools are 
collected and any additional clothing shall be donned, before entry into the work area. 
 

6. Before leaving the work area, all persons shall remove gross contamination from the 
outside of respirators and protective clothing by brushing, wet cleaning, and/or HEPA 
vacuuming. 
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7. Persons shall proceed to the equipment room where all coveralls, head covering, foot 
covering, and gloves shall be removed.  Disposable clothing shall be deposited into 
labeled containers for disposal.  Reusable contaminated clothing, footwear, head gear 
and gloves shall be stored in the equipment room when not being used in the work area. 

 
8. Still wearing respirators, persons shall proceed to the shower area, clean the outside of 

the respirator and the exposed face area under running water prior to removal of the 
respirator, and then fully and vigorously shower and shampoo to remove residual 
asbestos contamination.  Respirators shall be washed thoroughly with soap and water.  
Some types of respirators will require slight modification of these procedures.  An airline 
respirator with HEPA filtered disconnect protection shall be disconnected in the 
equipment room and worn into the shower.  A powered air-purifying respirator facepiece 
shall be disconnected from the filter/power pack assembly prior to entering the shower. 
 

9. After showering and drying, all persons shall proceed to the clean room and don clean 
personal protective equipment if returning to the work area or street clothing if exiting 
the enclosure. 

 
3.05 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION & REMOVAL PROCEDURES 
 

A. The following procedures shall be followed throughout the asbestos abatement project 
until satisfactory clearance air monitoring results have been achieved. 

 
1. External surfaces of contaminated containers and equipment shall be cleaned by wet 

cleaning and/or HEPA vacuuming in the work area before moving such items into the 
waste decontamination enclosure system airlock by persons assigned to this duty.  These 
work area persons shall not enter the airlock. 
 

2. These contaminated items shall be removed from the airlock by persons stationed in the 
washroom during waste removal operations.  These washroom persons shall remove 
gross contamination from the exterior of their respirators and protective clothing by 
brushing, HEPA vacuuming and/or wet cleaning. 
 

3. Once in the waste decontamination enclosure system, external surfaces of contaminated 
containers and equipment shall be cleaned a second time by wet cleaning. 
 

4. The cleaned containers of asbestos material and equipment are to be dried of any 
excessive pooled or beaded liquid, placed in uncontaminated plastic bags or sheeting, 
and sealed airtight. 

 
5. The clean re-containerized items shall be moved into the airlock that leads to the 

holding area.  The washroom persons shall not enter this airlock or the work area until 
waste removal is finished for that period. 
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6. Containers and equipment shall be moved from the airlock and into the holding area by 
persons dressed in clean personal protective equipment, who have entered from 
uncontaminated areas. 
 

7. The cleaned containers of asbestos material and equipment shall be placed in water tight 
carts with doors or tops that shall be closed and secured.  These carts shall be held in the 
holding area pending removal.  The carts shall be wet cleaned and/or HEPA vacuumed at 
least once each day. 

 
8. The exit from the decontamination enclosure system shall be secured to prevent 

unauthorized entry. 
 

9. Where the waste removal enclosure is part of the personnel decontamination enclosure, 
waste removal shall not occur during shift changes or when otherwise occupied.  
Precautions shall be taken to prevent short circuiting and cycling of air outward through 
the shower and clean room. 
 

10. Containers labeled with Asbestos hazard warnings shall not be used to dispose of non-
asbestos waste. 

 
3.06 ENGINEERING CONTROLS 
 

A. Ventilation. 
 

1. The Abatement Contractor shall employ HEPA equipped vacuums or negative air 
pressure equipment for ventilation as required. 
 

2. All negative air pressure equipment ventilation units shall be equipped with HEPA 
filtration.  The Contractor shall provide a manufacturer's test certificate for each unit 
documenting the capability of trapping and retaining 99.97 percent of asbestos fibers 
greater than 0.3 microns equivalent aerodynamic diameter.  

 
3. A power supply shall be available to satisfy the requirements of the total of all ventilating 

units. 
 

4. On electric power failure, abatement shall stop immediately and shall not resume until 
power is restored and exhaust units are operating fully.  On extended power failure, 
longer than one hour, the decontamination facilities, after the evacuation of all persons 
from the work area, shall be sealed airtight. 

 
5. If extending the exhaust of the ventilation units 50 feet from the building would result in 

an exhaust location either in the road, blocking driveway access to the facility or within 
50 feet of other buildings, a second unit will be run in series with the primary unit. 
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3.07 MAINTENANCE OF DECONTAMINATION ENCLOSURE SYSTEMS AND WORK AREA 
BARRIERS 

 
A. GENERAL REQUIREMENTS 

 
1. The Consultant must review and approve installation before commencement of work.  

Upon completion of the construction of all plastic barriers and decontamination system 
enclosures and prior to beginning actual abatement activities. 
 

2. All plastic barriers inside the work area, in the personnel decontamination enclosure 
system, in the waste decontamination enclosure system and at partitions constructed to 
isolate the work area from occupied areas, shall be inspected by the asbestos supervisor 
at least twice daily.  The barriers shall be inspected before the start of and following the 
completion of the day's abatement activities.  Inspections and observations shall be 
documented in the project log. 

 
3. Damage and defects in the barriers and/or enclosure systems shall be repaired 

immediately upon discovery and prior to resumption of abatement activities. 
 

4. At any time during the abatement activities, if visible emissions are observed outside of 
the work area of if damage occurs to the barriers, work shall be stopped, repairs made, 
and visible residue immediately cleaned up using HEPA vacuuming methods prior to the 
resumption of abatement activities. 
 

5. The Abatement Contractor shall HEPA vacuum and/or wet clean the waste 
decontamination enclosure system and the personnel decontamination enclosure system 
at the end of each day of abatement activities. 

 
3.08 HANDLING AND REMOVAL PROCEDURES 
 
 The Abatement Contractor may utilize existing provisions of ICR-56, Applicable Variances or a 

Site-Specific Variance, approved by the Owner's Consultant, to permit the conduct of this 
work. 

 
3.09 ABATEMENT PROCEDURES 
 

A. AIR SAMPLING - By Owner 
 

1. Air sampling and analysis shall be conducted according to the requirements of Subpart 
56-4 before the start, during and after the completion of the asbestos removal project. 
 

2. In addition to the requirements of Subpart 56-4, air monitoring shall be conducted in 
accordance with any approved job specific variance(s) or applicable variance utilized. 
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3. Clearance samples may be analyzed using PCM to maintain compliance with ICR-56.  
 

4. If applicable, clearance samples will be analyzed using TEM to maintain compliance with 
ICR-56 and 40 CFR 763.90[i]. 

 
B. The provisions of the Applicable Variances or a Job Specific Variance shall apply only in 

those areas where approval has been granted by the NYS DOL and the Contractor has 
obtained concurrence from the Owner's Consultant.  All other applicable provisions of 
Industrial Code Rule 56-1 through 56-12 shall be complied. 
 

C. A copy of the NYS DOL Job Specific or Applicable Variance, if applicable, shall be 
conspicuously posted at the work area(s). 
 

D. The Abatement Contractor shall construct a decontamination unit at the work site.  The 
Abatement Contractor shall, as a minimum, comply with the requirements of 29 CFR 
1926.1101(j); Hygiene facilities and practices for employees. 

 
3.10 ENCAPSULATION PROCEDURES 
 
The following procedures shall be followed to seal in non-visible residue, after obtaining 
satisfactory clearance air monitoring results, while conducting lockdown encapsulation on any 
surfaces which were the subject of removal or other remediation activities:  

 
A. Only encapsulants rated as acceptable or marginally acceptable on the basis of Battelle 

Columbus Laboratory test procedures and rating requirements developed under the 1978 
USEPA contract shall be used for lockdown encapsulation. 

 
B. Sealants considered for use in encapsulation shall first be tested to ensure that the sealant 

is adequate for its intended use.  A section of the work surface shall be evaluated following 
this initial test application of the sealant to quantitatively determine the sealant's 
effectiveness in terms of penetrating and locking down the asbestos fibers.  The American 
Society of Testing and Materials (ASTM) Committee E06.21.06E on Encapsulation of 
Building Materials has developed a guidance document to assist in the selection of an 
encapsulant. 
 

C. The encapsulant solvent or vehicle shall not contain a volatile hydrocarbon. 
 

D. Encapsulants shall be applied using airless spray equipment. 
 

1. Spraying is to occur at the lowest pressure range possible to minimize fiber release from 
encapsulant impact at the surface.  It shall be applied with a consistent horizontal or 
vertical motion. 

 
E. Encapsulation shall be utilized as a surface sealant once all asbestos containing materials 
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have been removed in a work area. In no event shall encapsulant be applied to any surface 
that was the subject of removal or other remediation activities prior to obtaining 
satisfactory clearance air monitoring. 

 
3.11 CLEANUP PROCEDURES 
 

A. The following cleanup procedures shall be required. 
 

1. Cleanup of accumulations of loose asbestos material shall be performed whenever 
enough loose asbestos materials have been removed to fill a single leak tight container 
of the type commensurate with the material properties.  In no case shall cleanup be 
performed less than once prior to the close of each working day.  Asbestos material shall 
be kept wet until cleaned up. 
 

2. Accumulations of dust shall be cleaned off all surfaces on a daily basis using HEPA 
vacuum cleaning methods. 
 

3. Decontamination enclosures shall be HEPA vacuumed at the end of each shift. 
 

4. Accumulations of asbestos waste material shall be containerized utilizing HEPA vacuums 
or rubber or plastic dust pans, squeegees, or shovels.  Metal shovels shall not be used to 
pick up or move waste. 

 
5. Excessive water accumulation or flooding in the area shall require work to stop until the 

water is collected and disposed of properly. 
 

B. The following cleanup procedures shall be required after completion of all removal 
activities. 

 
1. All accumulations of asbestos waste material shall be containerized utilizing HEPA 

vacuums or rubber or plastic dust pan, squeegees or shovels.  Metal shovels shall not be 
used to pick up or move waste.  HEPA vacuums shall be used to clean all surfaces after 
gross cleanup. 
 

2. Cleaning.  All surfaces in the work area shall be HEPA vacuumed.  To pick up excess 
liquid and wet debris, a wet purpose shop vacuum may be used and shall be 
decontaminated prior to removal from the work area. 

 
3. Windows, doors, HVAC system vents and all other openings shall remain sealed.  

Decontamination enclosure systems shall remain in place and be utilized. 
 

4. All containerized waste shall be removed from the work area and the holding area. 
 
5. All tools and equipment shall be decontaminated and removed from the work area. 
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6. A final visual inspection and clearance air monitoring, as per the schedule for air 

sampling and analysis, shall be conducted. 
 

7. The isolation barriers and decontamination unit shall be removed only after satisfactory 
clearance air monitoring results have been achieved. 

 
3.12 SAFETY MONITORING – CONSULTANT:  
 
The Consultant will designate an Asbestos Safety Technician (AST) to represent the Owner 
during the removal program.  The AST must be on the job site at all times during abatement 
work.  Absolutely no abatement or preparation work will occur without the presence of the AST. 

 
The AST will conduct four (4) milestone inspections. 

 
1. Pre-commencement inspection shall be conducted as follows: 

 
a. Notification in writing to the Consultant shall be made by the Abatement Contractor to 

request a pre-commencement inspection at least 48 hours in advance of the desired 
date of inspection.  This inspection shall be requested prior to beginning preparatory 
work in another work area.  

 
b. The AST shall ensure that: 

 
i. The job site is properly prepared and that all containment measures are in place; 

 
ii. The designated supervisor shall present to the inspector a valid supervisor's license 

issued by the New York Department of Labor; 

iii. All workers shall present to the inspector a valid handler's license issued by the New 
York Department of Labor; 

 
iv. Measures for the disposal of removed asbestos material are in place and shall 

conform to the adopted standards; 
 

v. The Abatement Contractor has a list of emergency telephone numbers at the job site 
which shall include the monitoring firm employed by the Owner and telephone 
numbers for fire, police, emergency squad, local hospital, and health officer. 

 
c. If all is in order, the AST shall issue a written notice to proceed in the field.  If the job 

site is not in order, then any needed corrective action must be taken before any work is 
to commence.  Conditional approvals shall not be granted. 

 
Progress inspection shall be conducted as follows: 



Tetra Tech Architects & Engineers Beacon City School District 
PROJECT NO. 279180-22004  2021 Capital Project 

028213 028213 - 37 
                                                                                                                                                          

 
a. Primary responsibility for ensuring that the abatement work progresses in accordance 

with these technical specifications and regulatory requirements rests with the 
Abatement Contractor.  The AST shall continuously be present to observe the progress 
of work and perform required tests. 

 
b. If the AST observes irregularities at any time, he shall direct such corrective action as 

may be necessary.  If the Abatement Contractor fails to take the corrective action 
required, or if the Abatement Contractor or any of their employees habitually and/or 
excessively violate the requirements of any regulation, then the AST shall inform the 
Owner who shall issue a Stop Work Order to the Abatement Contractor and have the 
work site secured until all violations are abated. 

 
Clean-up inspections shall be conducted as follows: 

 
a. Notice for clean-up inspection shall be requested by the Abatement Contractor at least 

24 hours in advance of the desired date of inspection; 
 

b. The clean-up inspection shall be conducted prior to the removal of any isolation or 
critical barriers and before final air clearance monitoring; 
 

c. The AST shall ensure that: 
 

i. The work site has been properly cleaned and is free of visible asbestos containing 
material and debris. 
 

ii. All removed asbestos has been properly placed in a locked secure container outside 
of the work area. 

 
d. If all is in order, the AST shall issue a written notice of authorization to remove surface 

barriers from the work area.  All isolation barriers shall remain in place until satisfactory 
clearance air sampling has been completed. 
 

4. Clearance Visual Inspection shall be conducted after the removal of non-critical plastic 
sheeting.  The AST shall insure that: 

 
a. The work area is free of all visible asbestos or suspect asbestos debris and residue. 

 
b. All waste has been properly bagged and removed from the work area. 

 
c. Should clearance visual inspection identify residual debris, as determined by the AST, 

the Abatement Contractor is responsible for recleaning the area at his own cost and 
shall bear all costs of reinspection until acceptable levels are achieved. 
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B. The Abatement Contractor shall be required to receive written approval before proceeding 
after each milestone inspection. 

 
3.13 PERSONNEL AIR MONITORING – CONTRACTOR (29 CFR 1926.1101) 
 

A. Personnel air monitoring shall be provided to determine both short-term (STEL) and full 
shift during when abatement activities occur.  Personnel sampling shall be performed in 
each work area in order to accurately determine the concentrations of airborne asbestos to 
which workers may be exposed. 

 
B. The Abatement Contractor shall have a qualified "Competent Person" (as specified in 29 

CFR 1926 OSHA) to conduct personnel air monitoring.  
 

C. The laboratory performing the air sample analysis shall be certified by NYS DOH ELAP and 
approved by the consultant. 

 
D. Personnel air monitoring test results for OSHA Compliance. Results shall be posted at the 

work site within 24 hours of testing and copies supplied to the Owner within five (5) days 
of testing.  Abnormalities shall be supplied to the Owner immediately. 

 
3.14 CLEARANCE AIR MONITORING 
 

A. Air samples will be collected in and around the work areas at the completion of abatement 
activities. 

 
B. Clearance samples may be analyzed using PCM to maintain compliance with ICR-56.  

 
C. If applicable, clearance samples will be analyzed using TEM to maintain compliance with 

ICR-56 and 40 CFR part 763 “Asbestos-Containing Materials in Schools; Final Rule and 
Notice” section 763.90. 

 
D. ***RETESTING***  

Should clearance air monitoring yield fiber concentrations above the “Clearance” criteria of 
either 0.01 fibers per CC and/or background levels (PCM) –OR- seventy (70) structures per 
square millimeter (TEM/AHERA), the Abatement Contractor is responsible for re-cleaning 
the area at his own cost and shall bear all costs associated with the retesting of the work 
area(s) including monitoring labor, sampling, analysis, etc. until such levels are achieved. 

 
3.15 RESPIRATORY PROTECTION REQUIREMENT 
 

A. Respiratory protection shall be worn by all individuals inside the work area from the 
initiation of the asbestos project until all areas have successfully passed clearance air 
monitoring in accordance with these specifications.  The Abatement Contractor shall keep 
available at all times two PAPR's with new filters and charged batteries for use by 
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authorized visitors. 
 
B. All respiratory protection shall be MSHA/NIOSH approved in accordance with the 

provisions of 30 CFR Part II.  All respiratory protection shall be provided by the Abatement 
Contractor, and used by workers in conjunction with the written respiratory protection 
program. 
 

C. The Abatement Contractor shall provide respirators that meet the requirements of 29 CFR 
Parts 1910 and 1926. 

 
1. Full facepiece Type C supplied-air respirators operated in pressure demand mode 

equipped with an auxiliary self-contained breathing apparatus, operated in pressure 
demand or continuous flow, shall be worn during gross removal, demolition, renovation 
and/or other disturbance of ACM whenever airborne fiber concentrations inside the work 
area are greater than 10.0 f/cc. 

 
2. Full facepiece Type C supplied-air respirators operated in pressure demand mode with 

HEPA filter disconnect protection shall be work during gross removal, demolition, 
renovation and/or other disturbance of ACM with an amphibole content and/or 
whenever airborne fiber concentrations inside the work area are equal to or greater than 
0.5 f/cc and less than or equal to 10.0 f/cc. 
 

3. Full facepiece powered air-purifying respirators (PAPR) equipped with HEPA filters shall 
be worn during the removal, encapsulation, enclosure, repair and/or other disturbance of 
friable ACM if airborne fiber concentrations inside the work area are less than 0.5 f/cc.  A 
supply of charged replacement batteries, HEPA filters and flow test meter shall be 
available in the clean room for use with powered air-purifying respirators.  HEPA filters 
shall be changed daily or as flow testing indicates change is necessary.  Any Type C 
supplied-air respirator operated in continuous flow, with HEPA filter disconnect 
protection, may be substituted for a powered air-purifying respirator. 

 
4. Loose fitting helmets or hoods with powered air-purifying respirators (PAPR) equipped 

with HEPA filters may be worn during the removal, encapsulation, enclosure, repair 
and/or other disturbance of friable ACM if airborne fiber concentrations inside the work 
area are less than 0.25 f/cc.  A supply of charged replacement batteries, HEPA filters and 
flow test meter shall be available in the clean room for use with powered air-purifying 
respirators.  HEPA filters shall be changed daily or as flow testing indicates change is 
necessary.  Any Type C supplied-air respirator operated in continuous flow may be 
substituted for a powered air- purifying respirator. 

 
5. Half-mask or full-face air-purifying respirators with HEPA filters shall be worn only during 

the preparation of the work area and final clean up procedures provided airborne fiber 
concentrations inside the work area are less than 0.1 f/cc. 
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6. Use of single use dust respirators is prohibited for the above respiratory protection. 
 
D. Workers shall be provided with personally issued and individually marked respirators.  

Respirators shall not be marked with any equipment that will alter the fit of the respirator 
in any way. Only waterproof identification markers shall be used. 

 
E. The Abatement Contractor shall ensure that the workers are qualitatively or quantitatively 

fit tested by an Industrial Hygienist initially and every six months thereafter with the type 
of respirator he/she will be using. 

 
F. Whenever the respirator design permits, workers shall perform the positive and negative 

air pressure fit test each time a respirator is worn.  Powered air-purifying respirators shall 
be tested for adequate flow as specified by the manufacturer. 

 
G. No facial hair, which interferes with the face-to-mask sealing surface, shall be permitted to 

be worn when wearing respiratory protection that requires a mask-to-face seal. 
 
H. Contact lenses shall not be worn in conjunction with respiratory protection. 
 
I. If a worker wears glasses, a spectacle kit to fit their respirator shall be provided by the 

Abatement Contractor at the Abatement Contractor's expense. 
 
J. Respiratory protection maintenance and decontamination procedures shall meet the 

following requirement: 
 
 

1. Respiratory protection shall be inspected and decontaminated on a daily basis in 
accordance with OSHA 29 CFR 1910.134(b); and 
 

2. HEPA filters for negative pressure respirators shall be changed after each shower; and 
 

3. Respiratory protection shall be the last piece of worker protection equipment to be 
removed.  Workers must wear respirators in the shower when going through 
decontamination procedures; and 

 
4. Airline respirators with HEPA filtered disconnect shall be disconnected in the equipment 

room and worn into the shower.  Powered air-purifying respirator facepieces shall be 
worn into the shower.  Filtered/power pack assemblies shall be decontaminated in 
accordance with manufacturers' recommendations; and 
 

5. Respirators shall be stored in a dry place and in such a manner that the facepiece and 
exhalation valves are not distorted; and 
 

6. Organic solvents shall not be used for washing of respirators. 
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K. No visitors shall be allowed to enter the contaminated area if they do not have their 

medical certification and training certificate.  Authorized visitors shall be provided with 
suitable PAPR respirators and instructions on the proper use of respirators whenever 
entering the work area. 
 

3.16 DISPOSAL OF WASTE 
 

A. APPLICABLE REGULATIONS 
 

1. All asbestos waste shall be stored, transported, and disposed of as per, but not limited 
to, the following Regulations: 

 
a. NYS Code Rule 56 

 
b. U.S. Department of Transportation (DOT)  

Hazardous Substances 
Title 29, Part 171 and 172 of the code of Federal Regulations  
regarding waste collector registration 

 
c. Regulations regarding waste collector registration Title 6, part 364 of the New York 

State Official Compilation of Codes, Rules and Regulations – 6 NYCRR 364 
 

d. USEPA NESHAPS 40 CRF 61 
 

e. USEPA ASBESTOS WASTE MANAGEMENT GUIDANCE EPA/530-SW-85-007 
 

B. TRANSPORTER OR HAULER - The Abatement Contractor shall bear full responsibility for 
proper characterization, transportation, and disposal of all solid or liquid waste, generated 
during the project, in a legal manner.  The Owner shall approve all transportation and 
disposal methods. 

 
1. The Abatement Contractor's Transporter (hauler) and disposal site shall be approved by 

the Owner.  The Abatement Contractor shall remove within 48 hours all asbestos waste 
from the site after completing the clean-up. 
 

2. The Transporter must possess and present to the Owner’s representative a valid New 
York State Department of Environmental Conservation Part 364 asbestos hauler’s permit 
to verify license plate and permit numbers.  The Owner’s representative will verify the 
authenticity of the hauler’s permit with the proper authority. 
 

3. The Abatement Contractor shall give 24-hour notification prior to removing any waste 
from the site.  All waste shall be removed from site only during normal working hours.  
No waste may be taken from the site without authorization from the Owner’s 
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representative. 
 

4. The Abatement Contractor shall have the Transporter give the date and time of arrival at 
the disposal site. 

 
5. The Transporter with the Abatement Contractor and Owner’s consultant shall inspect all 

material in the transport container prior to taking possession and signing the Waste 
Manifest.  The Transporter shall not have any off-site transfers or be combined with any 
other off-site asbestos material. 
 

6. The Transporter must travel directly to the disposal site with no unauthorized stops. 
 
C. WASTE STORAGE CONTAINER 

 
1. During loading and on-site storage, the asbestos waste container shall be labeled with 

EPA Danger signage: 
 

 
DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 
 

 
2. The NYS DEC Hauler’s Permit number shall be on both sides and back of the container. 

 
3. The Container will not be permitted to leave the site without the proper signage. 

 
4. A copy of the completed waste manifest shall be forwarded directly to the Owner’s 

Consultant by the disposal facility. 
 

5. Packaging of Non-friable Asbestos.  Use of an open top container shall require written 
request, by the Contractor, and written approval by the Owners Representative, and be 
performed in compliance with all applicable regulations. 

 
a) A chute, if used, shall be air/dust tight along its lateral perimeter and at the terminal 

connection to the dumpster at ground level (solid wall and top container).  The upper 
end of the chute shall be furnished with a hinged lid, to be closed when the chute is 
not being used. 

 
b) The container shall be lined with a minimum of two (2) layers of 6 mil.  Fire-retardant 

polyethylene draped loosely over the sides so as to facilitate being wrapped over the 
top of the load and sealed prior to transport from the site. 
 



Tetra Tech Architects & Engineers Beacon City School District 
PROJECT NO. 279180-22004  2021 Capital Project 

028213 028213 - 43 
                                                                                                                                                          

c) Prior to transport from the work site the Dumpster will be disconnected from the chute 
and sealed air/dust tight utilizing six mil plastic and tape.  The waste material will be 
transported as an asbestos containing material by appropriate legal methods. 

 
6. Packaging Friable Asbestos. 

 
a) The container shall be a solid wall, hard top and lockable container. 

 
b) The container shall be locked upon arrival at the site to restrict access.  Security shall 

be provided at the entrance to the container during the loading process and 
immediately locked upon completion. 

 
c) The interior walls, floor and ceiling shall be lined with two (2) layers of 6 mil.  Fire-

retardant polyethylene. 
 

d) The waste shall be loaded in such a manner as to protect the integrity of the 
individual waste packages. 

 
e) Prior to transport from the work site the interior of the Dumpster will sealed air/dust 

tight utilizing six mil plastic and tape. The waste material will be transported as an 
asbestos containing material by appropriate legal methods. 

 
D. WASTE DISPOSAL MANIFEST 

 
1. The Asbestos Waste Manifest shall be equivalent to the “Waste Shipment Record” 

included in 40 CFR 61.  A copy of the Contractor’s manifest shall be reviewed by the 
Owner’s Consultant and shall be the only manifest used. 
 

2. The Manifest shall be verified by the Owner’s Consultant indicating that all the 
information and amounts are accurate, and the proper signatures are in place. 

 
3. The Manifest shall have the signatures of the Abatement Contractor and the Transporter 

prior to any waste being removed from the site. 
4. The Manifest shall be signed by the Disposal Facility owner or operator to certify receipt 

of asbestos containing materials covered by the manifest. 
 

5. A copy of the completed manifest shall be provided by the Abatement Contractor to the 
Owner’s Consultant and remain on site for inspection. 

 
6. Abatement Contractor shall maintain a waste disposal log which indicates load number, 

date and time left site, container size, type of waste, quantity of waste, name of hauler, 
NYS DES permit number, trailer and tractor license number, and date manifest was 
returned to Consultant. 
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7. The Disposal Facility owner or operator shall return a signed copy of the Waste Manifest 
directly to: 

Beacon City School District 
10 Education Drive 

            Beacon, New York 12508        
 ATTN: Nick Miller 

 
8. Copies of the completed Waste Manifest are to be sent by the disposal facility to the 

Hauler and Abatement Contractor. 
 

9. Submit signed dump tickets and manifests with final payment request. 
 

10. Final payment request will not be honored without signed dump ticket or manifests 
accounting for all asbestos waste removed from the site. 
 

E. VIOLATIONS OF SPECIFICATIONS 
 

1. Violations of the safety, hygiene, environmental, procedures herein, any applicable 
federal, state of local requirements or failure to cooperate with the Owner’s 
representative shall be grounds for dismissal and/or termination of this contract. 
 

F. VIOLATIONS OF NO SMOKING POLICY 
 

1.  The Federal Pro Children Act of 1994 prohibits School District Officials from smoking in 
any buildings or on the grounds that is property of the School District.  The District shall 
be considered smoke free.  The School District strongly enforces its’ No Smoking Policy.  
It is the Contractor’s responsibility to inform all workers of this policy.  Any worker(s) 
involved with this project that are found smoking or using tobacco products will  be 
informed that they are in violation of the Federal and State Law and School Board Policy 
and will be removed from site.   

 
3.17 LOCATION OF WORK – BASE BID 
               (Please see attached Drawings for approximate locations) 
 
Asbestos Abatement Contractor is responsible for providing all demolition activities required to 
access materials, as well as for providing all labor, equipment, and materials necessary.  All ceil-
ing tile grids are to be removed under negative pressure containment.  

 
Glenham Elementary School – Exterior Louver Mortar 

 Asbestos Abatement Contractor responsible for complete and total removal and disposal of 
approximately 250 LF of Asbestos-containing friable mortar around 30 louvers between Brick & 
metal.  
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Beacon Middle School – Science and Art Room Renovations 
 Asbestos Abatement Contractor responsible for complete and total removal and disposal of 

approximately 4585 SF of Asbestos-containing floor tile on NON-ACM associated mastic and 
cementitious slab.  
 
General Science Rooms & Storage     Art Rooms & Storage    
B121 – 941 SF           A108 – 998 SF 
B119 – 942 SF           A110 – 1162 SF 
B121C – 95 SF           Storage 134 – 287 SF 
B119B – 95 SF 
B119A – 65 SF 
 
 

JV Forestall Elementary School – Unit Ventilator Replacements 
 Asbestos Abatement Contractor responsible for complete and total removal and disposal of 

approximately 250 SF of Asbestos-containing floor tile and associated Asbestos-containing 
mastic on NON ACM cementitious slab. There are twenty-four rooms in total with approximately 
10 SF of floor tile to be removed around unit ventilators. 
  

South Avenue Elementary School – Emergency Egress Door 
 Asbestos Abatement Contractor responsible for complete and total removal and disposal of 

approximately  400 SF of Asbestos-containing plaster walls within the emergency egress stair-
well off of the faculty room. 
 

 
                                    END OF WORK LOCATIONS 
 

3.18 GENERAL 
 
A. The Abatement Contractor will be responsible for repairing all building components 

damaged during abatement including, but not limited to: ceiling tiles, ceiling finishes, wall 
finishes, floor finishes, etc. 

 
B. The Abatement Contractor shall be responsible for all demolition required to access 

materials identified in scope of work and on associated drawings. 
 
C. Concealed conditions that are exposed and may require additional work shall be brought to 

the attention of the Owner immediately.  The Abatement Contractor shall not abate these 
areas without a written notice to proceed.  Additional asbestos abatement performed prior 
to the order to proceed will not be acknowledged. 

 
D. The Abatement Contractor shall remove asbestos-containing floor covering to the building 

substrate beneath; in areas indicted.  Subsequent to final air clearance the substrate shall be 
washed with a neutralizing agent to prepare the substrate to accept new floor covering and 
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eliminate residual odors. 
 
E. Power tools used to drill, cut into, or otherwise disturb asbestos containing material shall be 

equipped with HEPA filtered local exhaust ventilation. 
 
F. The Abatement Contractor shall provide access to GFCI electrical power, required to perform 

the area air monitoring for this project, within and immediately adjacent to each work area. 
 
G. Unwrapped or unbagged ACM shall be immediately placed in an impermeable waste bag or 

wrapped in plastic sheeting. 
 
H. Coordinate all removal operations with the Owner. 
 
 

 
RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 

 

Asbestos Employee Medical Examination Statement 
Certificate of Worker Release 

Asbestos Employee Training Statement 
CERTIFICATE OF WORKERS’S ACKNOWLEDGEMENT 

 

PROJECT NAME:    2021 Capital Project D 

    Beacon City School District 

    10 Education Drive, Beacon, NY 12508 

ABATEMENT CONTRACTOR’S NAME:___________________________________________________   

 
WORKING WITH ASBESTOS INVOLVES POTENTIAL EXPOSURE TO AIRBORNE ASBESTOS FIBERS.  
INHALING ASBESTOS FIBERS HAS BEEN LINKED WITH VARIOUS TYPES OF CANCER AND RES-
PIRATORY DISEASES.  SMOKING CIGARETTES AND INHALATION OF ASBESTOS FIBERS IN-
CREASES THE RISK THAT YOU WILL DEVELOP LUNG CANCER ABOVE THAT OF THE NON-
SMOKING PUBLIC. 

The Contract for this project requires the Abatement Contracting Company to: 1) supply proper 
respiratory protection devices, and training on their use, to their employees; 2) provide training 
on safe work practices, and on use of the equipment used on the project, to their employees; 
and, 3) provide annual medical examinations to their employees meeting the requirements of 29 
CFR 1926.1101.  The Abatement Contracting Company’s signature on this certificate, documents 
that these contractual obligations are fulfilled, and that you understand the information pre-
sented to you. 
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************DO NOT SIGN THIS FORM UNLESS YOU FULLY UNDERSTAND THIS 
INFORMATION************ 

 
RESPIRATORY PROTECTION:  I have been trained in the proper use and limitations of the type of 
respiratory protection devices to be used on this project.  I have reviewed the written respiratory 
protection program manual and a copy is available for my use.  Respiratory protection 
equipment has been proved, by the Contractor, at no cost to me. 
 
TRAINING COURSE: I have been trained in the risks and dangers associated with handling 
asbestos, breathing asbestos dust, proper work procedures, personal protection, and 
engineering controls.  I have satisfactorily completed and Asbestos Safety Training Program for 
New York State and have been issued a New York State Department of Health Certificate of 
Asbestos Safety Training. 
MEDICAL EXAMINATION:  I have satisfactorily completed a medical examination within the last 
12 months that meets the OSHA requirement for an asbestos worker and included at least 1) 
medical history 2) pulmonary function 3) medical examination 4) approval to wear respiratory 
protection devises and may have included an evaluation of a chest x-ray. 
 
Signature:_________________________________    Printed Name: _________________________________   
Date:___________ 
 
Witness Signature:__________________________    Printed Name: _________________________________   
Date:___________ 
 

 
RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 

 
 

ESTIMATE OF ACM QUANTITIES 
 

PROJECT NAME:  2021Capital Project D 

         10 Education Drive, Beacon, NY 12508 

****************************************************************************************************** 

EACH ABATEMENT CONTRACTOR SHALL READ AND ACKNOWLEDGE THE FOLLOWING NOTICE.  
A SIGNED AND DATED COPY OF THIS ACKNOWLEDGMENT SHALL BE SUBMITTED WITH THE 
ABATEMENT CONTRACTOR'S BID FOR THIS PROJECT. FAILURE TO DO SO MAY, AT THE SOLE 
DISCRETION OF THE OWNER, RESULT IN THE BID BEING CONSIDERED NON-RESPONSIVE AND 
RESULT IN DISQUALIFICATION OF THE ABATEMENT CONTRACTOR'S BID ON THIS PROJECT. 

********************************************************************************************* 
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*** NOTICE *** 
The linear and square footages listed within this specification are approximates.  Abatement Con-
tractor is required to visit the work locations prior to bid submittal in order to take actual field 
measurements within each listed location.  The Abatement Contractor shall base their bid on actu-
al quantities determined, by them, at the site walkthrough.  Estimates provided in these specifica-
tions are for informational purposes only and shall not be considered a basis for Change Orders on 
this project. 

 

********************************************************************************************* 
 
Acknowledgment: I have read and understand the above NOTICE regarding removal quantity 
estimates and understand that estimates provided in these specifications are for informational 
purposes only and shall not be considered a basis for Change Orders on this project.  The 
Abatement Contractor's signatory represents to the Owner that he/she has the authority of the 
entity he/she represents to sign this agreement on its behalf. 
 
Company Name: _______________________________ 
                                                 Type or Print 
 
 
BY: _________________________________    _____________________    ____________ 
                               Signature                                                Title                             Date 
 
Print Name: ___________________________ 
 
 

RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 
 
 
 

ASSOCIATED ASBESTOS REMOVAL LOCATION DRAWINGS ATTACHED BELOW 
 

 2021 Capital Project D – Abatement Project 

LOCATED  at  JV Forrestal Elementary School 

       Glenham Elementary School 

       South Avenue Elementary School 

       Rombout Middle School 

END OF SECTION 028213 
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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. Suspended slabs. 

5. 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. Slab control joint sealer. 

e. Penetrating silane sealer. 

f. 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. 

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 fabric. 

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. 

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. 
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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. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 

smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  

Provide lumber dressed on at least two edges and one side for tight fit. 

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips 3/4 by 3/4 inch, minimum. 

D. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

E. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 

stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 

concrete surfaces. VOC compliant. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

F. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 

concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 

exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 

concrete surface. 
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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 Fabric:  ASTM A 185/A 185M, 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.  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 IS, Portland blast-furnace slag; 

Type IP, Portland-pozzolan; Type I (PM), pozzolan-modified Portland; or Type I (SM), 

slag-modified Portland cement. 

B. Normal-Weight Aggregates:   

1. Provide aggregates from a single source. 

2. ASTM C 33, Class 3S coarse aggregate or better, graded. 
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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. 

e. GCP Applied Technologies Inc.; Strux 90/40. 

f. Nycon, Inc.; XL. 
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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. 

B. 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). 
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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. 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. 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. Footings, Piers, Foundation Walls, Grade Beams, Building Walls, or Frame Members:  

Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.50. 

3. Slump Limit:  4 inches, plus or minus 1 inch; or 8 inches for concrete with verified slump 

of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing 

admixture, plus or minus 1 inch. 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal 

maximum aggregate size. 

B. Interior Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi (27.6 MPa) at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.50. 

3. Minimum Cementitious Materials Content:  470 lb/cu. yd. 

4. Slump Limit:  4 inches, plus or minus 1 inch. 

5. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 

6. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture, at concrete batch 

facility, at manufacturer's recommended rate, but not less than 3.0 lb/cu. yd. 

C. Interior Suspended Slabs:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 

2. Minimum Cementitious Materials Content:  520 lb/cu. yd.. 

3. Slump Limit:  4 inches, plus or minus 1 inch. 

4. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent.  

5. Maximum Water-Cementitious Materials Ratio:  0.50. 

6. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture, at concrete batch facility, 

at manufacturer's recommended rate, but not less than 1.5 lb/cu. yd.. 
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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. 

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 Micro-Fiber: Uniformly disperse in concrete mixture, at concrete batch facility, 

at manufacturer's recommended rate, but not less than 1.5 lb/cu. yd.. 

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 ASTM C 1116/C 1116M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 

delivery time to 60 minutes. 
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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: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

2. Class C, 1/2 inch for rough-formed finished surfaces without additional finish, 

permanently exposed. 

3. Class D, 1 inch for concealed, rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  

Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 

top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 

strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 

is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 

prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 

locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 

required in the Work.  Determine sizes and locations from trades providing such items. 
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J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 

other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement. 

3.3 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 

diagrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 

Bridges." 

2. Install leveling plates, bearing plates, railing sleeves, brackets, and all other embedded 

steel items shown on Drawings. 

3. Install reinforcing steel required for attachment of masonry to concrete structures. 

4. Install sleeves for pipe, conduit and other items passing through cast-in-place structural 

concrete.  Coordinate with other trades for sleeve details, invert elevations, locations, and 

sizes. 

3.4 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of walls and similar parts of the Work that does not support 

weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 

hours after placing concrete.  Concrete has to be hard enough to not be damaged by form-

removal operations and curing and protection operations need to be maintained. 

1. Leave formwork for slabs and other structural elements that supports weight of concrete 

in place until concrete has achieved at least 75 percent of its 28-day design compressive 

strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 

loosening or disturbing shores. 

B. Clean and provide corrective work to surfaces of forms to be reused in the Work.  Split, frayed, 

delaminated, or otherwise damaged form-facing material will not be acceptable for exposed 

surfaces.  Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  

Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 

surfaces unless approved by Architect. 
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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. 

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. 
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3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset 

joints in girders a minimum distance of twice the beam width from a beam-girder 

intersection. 

4. Locate horizontal joints in walls and columns at underside of floors and slabs and at the 

top of footings or floor slabs. 

5. Locate joints beside piers integral with walls, near corners, and in concealed locations 

where possible. 

6. 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. 

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. 
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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. 

4. Concrete placed over steel deck is to have a minimum thickness as shown on the 

Drawings.  Thickness of the slab will be greater at the center of the beam or deck spans 

as they deflect during casting of the concrete. Estimated deflections of the composite 

beams due to the wet weight of the concrete are indicated on the plans.  Compensate for 

beam deflection by adding additional concrete as required near the center of the beam 

span. 

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. 



CAST-IN-PLACE CONCRETE  Tetra Tech 

03 30 00 / Page 16 Project No. 279180-22004 Architects & Engineers 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface.  Do not further disturb 

slab surfaces before starting finishing operations. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 

physical damage or reduced strength that could be caused by frost, freezing actions, or low 

temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 

range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 

on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

F. Hot-Weather Placement:  Comply with ACI 301 and ACI 305R and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing 

water or chopped ice may be used to control temperature, provided water equivalent of 

ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete 

is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.9 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 

and defects corrected and patched.  Remove fins and other projections that exceed specified 

limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 

an orderly and symmetrical manner with a minimum of seams.  Correct and patch tie holes and 

defects.  Remove fins and other projections that exceed specified limits on formed-surface 

irregularities. 

1. Apply to concrete surfaces exposed to public view. 

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 

formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 

unformed surfaces unless otherwise indicated. 
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3.10 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 

or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  

Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 

texture. 

1. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 

hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 

trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 

would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, 

ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish 

coating system. 

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 carpeting, vinyl composition tile, and linoleum. 

3. Finish and measure surface so gap at any point between concrete surface and an 

unleveled, freestanding, 10-ft.-long straightedge resting on two high spots and placed 

anywhere on the surface does not exceed 1/4 inch. 

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. 
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D. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces to receive carpet, vinyl 

composition tile.  While concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

E. Broom Finish:  Apply a broom finish to exterior concrete walks, slabs, platforms, steps, ramps, 

and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 

fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 

with Architect before application. For synthetic fiber reinforced concrete, pull broom in a 

single direction and do not excessively overlap previously textured concrete. 

F. Exposed Architectural Concrete Surfaces:  Use the same finish procedure for all pours. All 

pours to be done in similar weather conditions. Use breathable sealer after set to prevent 

efflorescence. 

G. Exterior Concrete Walks and Slabs: Apply penetrating, silane sealer per manufacturer’s 

instructions. 

3.11 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in 

place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-

place construction.  Provide other miscellaneous concrete filling indicated or required to 

complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 

green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 

terminations slightly rounded. 

C. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 

2. Construct concrete bases 4 inches high unless otherwise indicated; and extend base not 

less than 6 inches in each direction beyond the maximum dimensions of supported 

equipment unless otherwise indicated or unless required for seismic anchor support. 

3. Minimum Compressive Strength:  4000 psi at 28 days. 

4. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base, and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices.  Use setting drawings, 

templates, diagrams, instructions, and directions furnished with items to be embedded. 
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7. Cast anchor-bolt insert into bases.  Install anchor bolts to elevations required for proper 

attachment to supported equipment. 

D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  

Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel finish concrete 

surfaces. 

3.12 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 and 305R for 

hot-weather protection during curing. 

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. 

F. Cure concrete according to ACI 308.1, by one of the following methods: 

1. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends lapped 

at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than 

seven days.  Immediately correct any holes or tears during curing period using cover 

material and waterproof tape. 

a. Use moisture-retaining covers to cure all interior slabs on grade. 

2. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 

within three hours after initial application.  Maintain continuity of coating and correct 

damage during curing period. 

a. Ensure compatibility of curing compounds with finish flooring and adhesives, 

prior to use, otherwise provide curing method such as continuous sprinkling, or 

remove curing compound through blast-tracking or similar method prior to 

installation of flooring. 
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G. Exposed Architectural Concrete Surfaces:  From time of pour, to Final Completion, protect all 

Architectural Concrete elements from damage, disfiguration, discoloration, staining, and all 

other types of damage which would affect the final appearance of the Architectural Concrete 

elements. Protection is to include, but is not limited to: 

1. All hydraulic powered equipment must be diapered to avoid staining on the concrete. 

2. Drops cloths need to be placed under vehicles/equipment at all times. 

3. No pipe cutting machines shall be used on the slabs. 

4. Steel shall not be placed on slabs to avoid rust staining. 

5. Provide shields and other protective elements over Architectural Concrete elements. 

3.13 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. 
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3. Correct defects on concealed formed surfaces that affect concrete's durability and 

structural performance as determined by Architect. 

C. Correcting Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 

verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 

sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Correct finished surfaces containing defects.  Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 

penetrate to reinforcement or completely through unreinforced sections regardless of 

width, and other objectionable conditions such as exposed or otherwise visible fiber 

reinforcement. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Remove exposed or otherwise visible fiber reinforcement from the concrete surface.  If 

concrete surface is damaged by the process of fiber removal, correct surface as described 

by the remainder of this section. 

4. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with thin coat patching mortar.  Finish 

corrected areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to remain exposed with a corrective overlayment.  Cut 

out low areas to ensure a minimum corrective overlayment depth of 1/4 inch to match 

adjacent floor elevations.  Prepare, mix, and apply corrective overlayment and primer 

according to manufacturer's written instructions to produce a smooth, uniform, plane, and 

level surface. 

6. Correct defective areas, except random cracks and single holes 1 inch or less in diameter, 

by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 

square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  

Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  

Mix patching concrete of same materials and mixture as original concrete except without 

coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  

Cure in same manner as adjacent concrete. 

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. 

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. 
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B. Contractor to supply all batch tickets to Owner’s testing agency. Batch tickets to note w/c ratio 

and amount of water allowed to be added at Project site. 

C. Inspections: 

1. Steel reinforcement placement. 

a. Installation of masonry wall reinforcement dowels prior to pouring of slabs. 

2. Steel reinforcement welding. 

3. Chemical Anchors: Test 5% of all chemical anchors in tension, randomly selected but in 

varied locations. Testing to be in accordance with ASTM E 488 to the approved 

manufacturer’s allowable loads. Concrete must cure a minimum of 3 days prior to testing. 

Do not test anchors until after the anchor manufacturer’s recommended curing time. If an 

anchor fails during this test additional anchors may be requested to be tested as directed 

by the Architect. 

4. Headed bolts and studs. 

5. Verification of use of required design mixture. 

6. Concrete placement, including conveying and depositing. 

7. Curing procedures and maintenance of curing temperature. 

8. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 

9. Vapor barrier inspection after installation. To be performed by the vapor barrier 

manufacturer. Verify correct installation according to specifications and details. To be 

performed no more than 48 hours prior to slab pour. 

D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 

ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction 

thereof of each concrete mixture placed each day, nor less than once per each 5000 

square foot of surface area of walls or slabs. 

a. When frequency of testing will provide fewer than five compressive-strength tests 

for each concrete mixture, testing shall be conducted from at least five randomly 

selected batches or from each batch if fewer than five are used. 

2. Include corresponding concrete mix batch tickets with each test report. 

3. Indicate amount of water added to batch at Project site. 
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4. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 

but not less than one test for each day's pour of each concrete mixture. Perform additional 

tests when concrete consistency appears to change. Measure after slump adjustment. 

Pumped concrete is to be tested at point of placement, with an additional slump test taken 

at point of delivery. 

5. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for 

each composite sample, but not less than one test for each day's pour of each concrete 

mixture. 

6. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 

40 deg F and below and when 80 deg F and above, and one test for each composite 

sample. 

7. Density (Unit Weight): ASTM C 138/C 138M, fresh unit weight of concrete. Two tests 

per truck load; one at beginning of pour and near end of pour. 

8. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and standard cure six (6) cylinder specimens for each composite sample.  

b. Cast and field cure two (2) standard cylinder specimens for each composite 

sample. 

c. Autoclave curing and oven-drying of test specimens containing synthetic fiber is 

not permitted. 

9. Compressive-Strength Tests:  ASTM C 39/C 39M;  

a. Test two standard cured specimens at 7 days, three specimens at 28 days, and 

retain one specimen for testing at 56 days as deemed necessary by Architect. 

b. Test two field-cured specimens at 28 days. 

c. A compressive-strength test shall be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 

d. If one specimen in the test shows evidence of improper sampling, molding or 

testing, discard the specimen and consider the strength of the remaining cylinders 

to be the test result.  If more than one specimen in a test shows any defects, discard 

the entire test. 

10. Test for workability and air content of each synthetic fiber reinforced concrete mixture 

composite sample taken according to ASTM C172 (except that wet-sieving is not 

permitted) and whenever consistency of concrete appears to vary, according to ASTM C 

1116. 

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. 
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12. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive strength 

and no compressive-strength test value falls below specified compressive strength by 

more than 500 psi. 

13. Test results shall be reported in writing to Architect, concrete manufacturer, and 

Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 

Project identification name and number, date of concrete placement, name of concrete 

testing and inspecting agency, location of concrete batch in Work, design compressive 

strength at 28 days, concrete mixture proportions and materials, compressive breaking 

strength, and type of break for both 7- and 28-day tests. 

14. Nondestructive Testing:  Impact-echo, ultrasonic methods, or other nondestructive 

methods may be permitted by Architect but will not be used as sole basis for approval or 

rejection of concrete. 

15. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 

when test results indicate that slump, air entrainment, compressive strengths, or other 

requirements have not been met, as directed by Architect.  Testing and inspecting agency 

may conduct tests to determine adequacy of concrete by cored cylinders complying with 

ASTM C 42/C 42M or by other methods as directed by Architect. 

16. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

17. Correct deficiencies in the Work that test reports and inspections indicate do not comply 

with the Contract Documents. 

E. Measure floor and slab flatness and levelness for “Flat” floor classifications to receive resilient 

wood flooring, according to ASTM E 1155 within 72 hours of finishing. 

END OF SECTION 03 30 00 
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SECTION 03 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 



MOISTURE CONTROL SYSTEM Tetra Tech 
03 54 15 / Page 2 Project No. 279180-22004 Architects & Engineers 

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.  

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. 

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).  
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1. Apply patching compound to pre-smooth concrete where mechanical preparation results 

in a surface exceeding limits set by moisture control system manufacturer. 

C. Testing: Test substrates for moisture vapor emissions in accordance with either of the following 

methods: 

1. Moisture Testing Method 1:  Perform anhydrous calcium chloride test, ASTM F 1869.  

Proceed with installation only after substrates do not exceed a maximum moisture-vapor-

emission rate of 20 lb. 

2. Moisture Testing Method 2: Perform relative humidity test, ASTM F 2170. Proceed with 

installation only after substrates do not exceed a maximum relative humidity of 95 

percent as measured by a Wagner Rapid RH probe. 

3.3 APPLICATION 

A. General:  Mix and apply moisture control system components according to manufacturer's 

written instructions. 

1. Close areas to traffic during moisture control system application and for time period after 

application recommended in writing by manufacturer. 

2. Coordinate application of components to provide optimum substrate and intercoat 

adhesion. 

3. At substrate expansion, isolation, and other moving joints, allow joint of same width to 

continue through moisture control system. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply sealer coat over primer at manufacturer’s recommended spreading rate. While sealer coat 

is fresh, broadcast sand layer at manufacturer’s recommended spreading rate. 

D. Unless otherwise recommended by manufacturer, allow system to cure for at least 16 hours 

before broom sweeping and vacuuming to remove excess sand. 

E. Do not allow traffic of any type on unprotected moisture control system. 

F. Apply compatible underlayment over moisture control system after time period recommended 

in writing by manufacturer. 

3.4 PROTECTION 

A. Protect moisture control system during installation of construction over system and for 

remainder of construction period. 

END OF SECTION 03 54 15 
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SECTION 04 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. Face brick. 

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. Cavity wall insulation. 

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. CMUs. 

2. Face brick. 

3. Portland cement. 

4. Hydrated lime. 

5. Portland cement-lime mix. 

6. Mortar pigments. 

7. Colored cement products. 

8. Aggregate for mortar. 

9. Aggregate for grout. 

10. Uncoated-steel reinforcing bars. 

11. Low-alloy steel reinforcing bars. 

04 20 00 
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12. Reinforcing bar positioners. 

13. Masonry-joint reinforcement for single-wythe masonry. 

14. Individual wire ties. 

15. Anchors for connecting CMU to existing masonry. 

16. Anchors for connecting veneer to existing concrete or masonry, spiral type. 

17. Adjustable anchors for connecting to structural steel framing. 

18. Adjustable anchors for connecting to structural steel columns at isolated pilasters. 

19. Joint stabilization anchors. 

20. Adjustable masonry-veneer anchors. 

21. Proprietary acidic 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. Integral water repellent. 

2. Face brick. 

3. Water-repellent admixture. 

4. Flexible flashing. 

5. Termination bars for flexible flashing. 

6. Compressible filler. 

7. Preformed control-joint gaskets. 

8. Weep/cavity vent products. 

9. Cavity drainage material. 

C. Shop Drawings: For the following: 

1. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing 

bars. Comply with ACI 315. Show elevations of reinforced walls. . 

2. Concrete Masonry Control Joint Layout Plans: Show all concrete masonry unit control 

joint locations, at minimum 1/8 inch = 1 ft. scale. 

a. For each joint, indicate type of control joint; i.e., at columns, indicate if joint is 

provided by the masonry grouted into the column web, or by a joint-stabilization 

anchor.  

b. Indicate control joint location and type in accordance with the typical masonry 

plan details shown on the Drawings and as specified. 

D. Samples for Initial Selection: 

1. Face brick, in the form of portable display panels. 

2. Colored mortar. 

E. Samples for Verification: For each type and color of the following: 

1. Face brick, in the form of straps of five or more bricks. 

2. Pigmented mortar. Make Samples using same sand and mortar ingredients to be used on 

Project. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each type and size of the following: 

1. Masonry Units. 

a. Include material test reports substantiating compliance with requirements. 

b. For brick, include size-variation data verifying that actual range of sizes falls 

within specified tolerances. 

c. For exposed brick, include test report for efflorescence according to ASTM C67. 

d. For masonry units, include data and calculations establishing average net-area 

compressive strength of units. 

2. Cementitious materials. Include name of manufacturer, brand name, and type. 

3. Water-repellent admixture used in mortar. 

4. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 

5. Grout mixes. Include description of type and proportions of ingredients. 

6. Reinforcing bars. 

7. Low-alloy steel reinforcing bars. 

8. Joint reinforcement. 

9. 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. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing indicated. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 

become wet, do not install until they are dry. 
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B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 

use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 

mortar mix in delivery containers on elevated platforms in a dry location or in covered 

weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 

and oil. 

1.8 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. 

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. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 

color, or a uniform blend within the ranges accepted for these characteristics, from single source 

from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 

including color for exposed masonry, from single manufacturer for each cementitious 

component and from single source or producer for each aggregate. 

2.2 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract 

Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 

contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 

defects are exposed in the completed Work and will be within 20 feet vertically and horizontally 

of a walking surface. 

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs 

indicated. 

1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a 

qualified testing agency acceptable to authorities having jurisdiction. 

2.3 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. 

3. Provide sizes to match existing, 8” x 16” x 4” nominal-verify in field.   

B. CMUs: ASTM C90. 

1. Density Classification: Lightweight unless otherwise indicated. 

2. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions. 

3. Exposed Faces: Provide uniform fine texture units suitable for painting. 

4. Faces to Receive Plaster: Where units are indicated to receive a direct application of 

plaster, provide textured-face units made with gap-graded aggregates. 
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2.4 BRICK 

A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and 

color of exposed faces of adjacent units: 

1. For ends of sills and caps and for similar applications that would otherwise expose 

unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces 

finished. 

2. Provide special shapes for applications where stretcher units cannot accommodate special 

conditions, including those at corners, movement joints, bond beams, sashes, and lintels. 

B. Face Brick: Facing brick complying with ASTM C216. 

1. Basis-of-Design Product: Subject to compliance with requirements, available products 

that may be incorporated into the Work include, but are not limited to, the following: 

a. JV Forrestal Elementary School; Brick Type B1, sanded, molded brick: Glen Gery 

Shenandoah/Glen Gery 53 DD. 

b. Glenham Elementary School; Brick Type B2, 12” Norman brick: Bowerston Shale, 

Meadowbrook Blend/Bowerston Shale, Desert brown wirecut. 

c. Sargent Elementary School; Brick Type B3: Bowerston Shale, 85/15 

smooth/Bowerston Shale, Sunset Flash Smooth. 

d. South Avenue Elementary School; Brick Type B4: modular brick to match existing 

building brick – verify in field. 

e. Rombout Middle School; Brick Type B5:  Bowerston Shale, Terra Cotta Red/Glen 

Gery, Red Matt (Proj A=50% Glen Gery: “Wirecut Red” modular, 50% Glen Gery 

“900 Red Matt” modular. Distributed by Bock Brick, Inc., East Syracuse, NY. 

(Match existing brick – verify in field).    

2. Grade: SW. 

3. Type: FBS. 

4. Initial Rate of Absorption: Less than 30 g/30 sq. in. per minute when tested according to 

ASTM C67. 

5. Efflorescence: Provide brick that has been tested according to ASTM C67 and is rated 

"not effloresced." 

6. Size (Actual Dimensions):  3-5/8 inches wide by 2-1/4 inches high by 7-5/8 inches long, 

unless otherwise noted.   

7. Application:  Use where brick is exposed unless otherwise indicated. 

8. Where shown to "match existing," provide face brick matching color range, texture, and 

size of existing adjacent brickwork. 
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9. Color and Texture:  As selected by Architect. 

C. 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. 

D. Hydrated Lime: ASTM C207, Type S. 

E. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 

no other ingredients. 

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. 

2.5 REINFORCEMENT 

A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60. 

B. 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. 

C. Masonry-Joint Reinforcement, General: ASTM A951/A951M. 

1. Interior Walls: Hot-dip galvanized carbon steel. 

2. Exterior Walls: Hot-dip galvanized carbon 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. 
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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. 

D. Masonry-Joint Reinforcement for Single-Wythe Masonry: Horizontal ladder with single pair of 

side rods; provide truss type except for masonry with grouted cores containing reinforcing bars 

provide ladder type. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Ladder-

Type Masonry Wall Reinforcement (1100). 

b. Hohmann & Barnard, Inc.; 220 Ladder Mesh Reinforcement. 

c. Wire-Bond; Series 200 Ladder Mesh 2 Wire. 

2.6 TIES AND ANCHORS 

A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-

inch cover on outside face. 

B. Materials: Provide ties and anchors specified in this article that are made from materials that 

comply with the following unless otherwise indicated: 

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M, 

Class B-2 coating. 

2. Stainless Steel Wire: ASTM A580/A580M, Type 304. 

3. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, 

with ASTM A153/A153M, Class B coating. 

4. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 

5. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Double Eye 

Rod Anchor (262) and Double Pintle Tie (263). 

b. Hohmann & Barnard, Inc.; Adjustable Wall Ties (Pintles & Eyes). 

2. Where wythes do not align or are of different materials, use adjustable ties with pintle-

and-eye connections having a maximum adjustment of 1-1/4 inches. 

3. Wire: Fabricate from 3/16-inch-diameter, hot-dip galvanized steel wire. 

D. Anchors for Connecting CMU to Existing Masonry: Corrugated strips formed from 0.060-inch-

thick (16 gage) steel sheet, hot-dip galvanized after fabrication, 1-1/4 inch wide, with 1-1/2 inch 

bend.  
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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. 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. 

b. Wire-Bond; #1000C Type I Continuous Weld-On Anchors and #1100 Triangular 

Ties. 

2. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, hot-dip 

galvanized steel wire. 

3. Tie Section: Triangular-shaped wire tie made from 0.187-inch-diameter, hot-dip 

galvanized steel wire. 

G. Adjustable Anchors for Connecting to Structural Steel Columns at Isolated Pilasters: Provide 

anchors that allow vertical adjustment. 

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.; 345-BT Flexible Tie. 

b. Wire-Bond; #2102 Dovetail Triangular Tie. 

2. Anchor Section: Tab formed from 0.105-inch-thick (12 gage) steel sheet, hot-dip 

galvanized after fabrication. 

3. Tie Section: Triangular-shaped wire tie made from 0.187-inch-diameter, hot-dip 

galvanized steel wire, sized to extend within one inch of masonry face. 
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H. Joint Stabilization Anchors: Provide anchors that bond masonry walls across expansion and 

control joints while allowing lateral movement, made from hot-dip galvanized-steel. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Control 

Joint Anchor (353). 

b. Hohmann & Barnard, Inc.; Slip-Set Stabilizer. 

c. Wire-Bond; #1700 Control Joint Anchor. 

I. 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, hot-dip galvanized-steel wire unless 

otherwise indicated. 

3. Screw-Attached, Thermally-Isolated, Masonry-Veneer Anchors: Wire tie and a 

corrosion-resistant, self-drilling, barrel screw designed to receive wire tie. Barrel has 

gasketed washer head that covers hole in insulation. 

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; 

Original Pos-I-Tie Veneer Anchoring Clip (75), Pos-I-Tie ThermalClip 

(75TC), and Pintle Wire Tie for ThermalClip (282-N). 

2) Hohmann & Barnard, Inc.; Thermal 2-Seal Wing Nut Anchor and 

Adjustable Wall Ties (pintle). 

3) Wire-Bond; #4522 SureTie WS, #4590 Thermal Grip Washer, and #4515 

SureTie Double Hook. 

2.7 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. 
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B. Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking CMU 

web covers made from UV-resistant, high-density polyethylene. Cell flashing pans have integral 

weep spouts designed to be built into mortar bed joints and that extend into the cell to prevent 

clogging with mortar. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Mortar Net 

Solutions; BlockFlash or comparable product. 

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. 

2.8 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; 

compressible up to 35 percent; of width and thickness indicated; formulated from neoprene. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; NS – Closed Cell Neoprene Sponge. 

b. Wire-Bond; #3300 Expansion Joint. 

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 

with ASTM D2000, Designation M2AA-805 and designed to fit standard sash block and to 

maintain lateral stability in masonry wall; size and configuration as indicated. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; RS Series – Rubber Control Joint. 

b. Wire-Bond; Rubber Control Joint. 

C. Weep/Cavity Vent Products: Use the following unless otherwise indicated: 

1. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant 

polypropylene copolymer, full height and width of head joint and depth 1/8 inch less than 

depth of outer wythe, in color selected from manufacturer's standard. 

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
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1) Advanced Building Products, Inc.; Mortar Maze Weep Vents. 

2) Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Cell 

Vent (85). 

3) Hohmann & Barnard, Inc.; QV – Quadro-Vent. 

4) Wire-Bond; #3601 Cell Vent. 

D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade 

within the wall cavity. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; Mortar Trap. 

b. Mortar Net Solutions; WallDefender. 

c. Wire-Bond; Cavity Net DT. 

2. Configuration: Provide one of the following: 

a. Strips, full depth of cavity and 10 inches high, with dovetail-shaped notches 7 

inches deep that prevent clogging with mortar droppings. 

b. Strips, not less than 3/4 inch thick and 10 inches high, with dimpled surface 

designed to catch mortar droppings and prevent weep holes from clogging with 

mortar. 

2.9 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. Diedrich Technologies, Inc. 

b. EaCo Chem, Inc. 

c. ProSoCo, Inc. 

2.10 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 

retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 

indicated. 

1. Do not use calcium chloride in mortar or grout. 

2. Use portland cement-lime mortar unless otherwise indicated. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
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B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 

Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 

before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the 

following types of mortar for applications stated unless another type is indicated. 

1. For concrete masonry unit backup in exterior walls, masonry bearing walls, and masonry 

below grade or in contact with earth, use Type S. Not for use in masonry veneer 

construction. 

2. Use Type N mortar in all masonry veneer construction and in all masonry construction 

other than noted in the requirements for Type S mortar above. 

D. Pigmented Mortar: Use colored cement product. 

1. Application: Use pigmented mortar for exposed mortar joints with the following units: 

a. Decorative CMUs. 

b. Pre-faced CMUs. 

c. Face brick. 

E. Grout for Unit Masonry: Comply with ASTM C476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 

comply with TMS 602 for dimensions of grout spaces and pour height. 

2. Proportion grout in accordance with ASTM C476, paragraph 4.2.2 for specified 28-day 

compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 11 inches as measured according to 

ASTM C143/C143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

1. Verify that foundations are within tolerances specified. 

2. Verify that reinforcing dowels are properly placed. 

3. Verify that substrates are free of substances that impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 

actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION, GENERAL 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 

shown. Build single-wythe walls to actual widths of masonry units, using units of widths 

indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 

equipment, complete masonry to match construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 

unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 

units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 

textures. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 

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. 
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6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 

inch in 10 feet or 1/2-inch maximum. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 

with a maximum thickness limited to 1/2 inch. 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 

than 1/8 inch. 

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 

inch or minus 1/4 inch. 

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 

1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 

1/8 inch. 

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line 

by more than 1/16 inch from one masonry unit to the next. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 

thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 

Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 

other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 

running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at 

corners or jambs. 

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. 
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I. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof 

structure above unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 

above. 

2. At fire-rated partitions, treat joint between top of partition and underside of structure 

above to comply with Division 07 Section "Joint Firestopping." 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay CMUs as follows: 

1. Bed face shells in mortar and make head joints of depth equal to bed joints. 

2. Bed webs in mortar in all courses of piers, columns, and pilasters. 

3. Bed webs in mortar in grouted masonry, including starting course on footings. 

4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 

5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed 

anchors and ties in mortar. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 

mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 

joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 

thickness unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 

paint) unless otherwise indicated. 

E. Cut joints flush where indicated to receive air barriers unless otherwise indicated. 

3.6 COMPOSITE MASONRY 

A. Bond wythes of composite masonry together as follows: 

1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints. 

a. Use adjustable-type (two-piece-type) reinforcement. 

B. Collar Joints: Solidly fill collar joints by parging face of first wythe that is laid and shoving 

units of other wythe into place. 

C. Corners: Provide interlocking masonry unit bond in each wythe and course at corners unless 

otherwise indicated. 

1. Provide continuity with masonry-joint reinforcement at corners by using prefabricated L-

shaped units as well as masonry bonding. 
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D. Intersecting and Abutting Walls: Unless vertical expansion or control joints are shown at 

juncture, bond walls together as follows: 

1. Provide continuity with masonry-joint reinforcement by using prefabricated T-shaped 

units. 

3.7 CAVITY WALLS 

A. Bond wythes of cavity walls together using one of the following methods: 

1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints. 

a. Use adjustable-type (two-piece-type) reinforcement. 

2. Adjustable Masonry-Veneer Anchors: Comply with requirements for anchoring masonry 

veneers. 

B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds 

away from cavity, to minimize mortar protrusions into cavity.  

C. Install air barrier system to comply with Division 07 Section “Fluid-Applied Membrane Air 

Barriers.” 

D. Installing Cavity Wall Insulation: Place small dabs of adhesive, spaced approximately 12 inches 

o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners designed for 

this purpose. Fit courses of insulation between wall ties and other confining obstructions in 

cavity, with edges butted tightly both ways. Press units firmly against inside wythe of masonry 

or other construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation, air 

barrier, and masonry. 

3.8 ANCHORED MASONRY VENEERS 

A. Anchor masonry veneers to wall framing with masonry-veneer anchors to comply with the 

following requirements: 

1. Locate anchor sections to allow maximum vertical differential movement of ties up and 

down. 

2. 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.  
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3.9 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 

inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 

1. Space reinforcement not more than 16 inches o.c. 

2. Space reinforcement not more than 8 inches o.c. in parapet walls. 

3. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, 

column fireproofing, pipe enclosures, and other special conditions. 

3.10 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel 

or concrete, to comply with the following: 

1. Provide an open space not less than 2 inches wide between masonry and structural steel 

or concrete unless otherwise indicated. Keep open space free of mortar and other rigid 

materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 

3. Space anchors as indicated, but not more than 16 inches o.c. vertically and 16 inches o.c. 

horizontally. 

3.11 CONTROL AND EXPANSION JOINTS 

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. 

Do not allow materials to span control and expansion joints without provision to allow for in-

plane wall or partition movement. 

1. Locate joints as indicated on Drawings; if not indicate, locate vertical joints not more 

than 20 feet o.c. for expansion joints in masonry veneer and 24 feet o.c. for control joints 

in concrete masonry. 

B. Form control joints in concrete masonry as follows: 

1. Install preformed control-joint gaskets designed to fit standard sash block. 

2. At steel columns, construct control-joint according to Drawings. 
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C. Form expansion joints in brick as follows: 

1. Build in compressible joint fillers where indicated. 

2. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 

inch for installation of sealant and backer rod specified in Division 07 Section "Joint 

Sealants." 

D. Provide horizontal, pressure-relieving joints by either leaving an airspace or inserting a 

compressible filler of width required for installing sealant and backer rod specified in Division 

07 Section "Joint Sealants," but not less than 3/8 inch. 

3.12 LINTELS 

A. Install steel lintels where indicated. 

B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 

3.13 FLASHING, WEEP HOLES, AND CAVITY VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 

other obstructions to downward flow of water in wall, and where indicated. Install cavity vents 

at shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where 

indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 

sloping bed of mortar and cover with mortar. Before covering with mortar, seal 

penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 

manufacturer. 

2. At masonry-veneer walls, extend flashing through veneer, across airspace behind veneer, 

and up face of sheathing at least 12 inches, and at least 6 inches above the top of the 

cavity drainage material or to height as recommended by cavity drainage material 

manufacturer. Fasten upper edge of flexible flashing to sheathing through termination 

bar. 

3. Apply a continuous bead of compatible sealant to the top of the termination bar. 

4. At lintels, extend flashing a minimum of 6 inches into masonry at each end. At heads and 

sills, extend flashing 6 inches at ends and turn up not less than 2 inches to form end dams. 

5. Cut flexible flashing off flush with face of wall after masonry wall construction is 

completed. 
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C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to 

comply with manufacturer's written instructions. Install CMU cell pans with upturned edges 

located below face shells and webs of CMUs above and with weep spouts aligned with face of 

wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU 

webs and extend from face shell to face shell. 

D. Install weep holes in exterior wythes and veneers in head joints of first course of masonry 

immediately above embedded flashing. 

1. Use specified weep/cavity vent products to form weep holes. 

2. Space weep holes 24 inches o.c. unless otherwise indicated. 

E. Place cavity drainage material in airspace behind veneers to comply with configuration 

requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article. 

F. Install cavity vents in head joints in exterior wythes at 24 inches o.c. unless otherwise indicated. 

Use specified weep/cavity vent products to form cavity vents. 

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install 

through-wall flashing and weep holes above horizontal blocking. 

3.14 REINFORCED UNIT MASONRY 

A. Placing Reinforcement: Comply with requirements in TMS 602. 

B. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 

strength to resist grout pressure. 

1. Comply with requirements in TMS 602 for cleanouts and for grout placement, including 

minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.15 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections 

and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform 

tests and inspections. Retesting of materials that fail to comply with specified requirements shall 

be done at Contractor's expense. 

B. Inspections: Special inspections according to Level 2 in TMS 402. 

1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 

sizes, and locations of reinforcement. 

3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 
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D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof. 

E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C67 for 

compressive strength. 

F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for 

compressive strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 

ASTM C780. 

H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019. 

I. Reinforcement Inspections: Inspect reinforcement for size and placement. 

J. Grout and Mortar Inspection: Inspect grout and mortar mixing operations to ensure mix 

proportions and procedures comply with specified requirements. 

K. Tie and Anchor Inspections: Inspect ties and anchors for type, spacing, and proper installation. 

L. Flashing and Accessories Inspections: Inspect flashing and accessories for type and proper 

installation. 

M. Cold-Weather and Hot-Weather Inspections: Inspect masonry construction operations for 

compliance with specified cold-weather and hot-weather procedures. 

3.16 CORRECTING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 

damaged or that do not match adjoining units. Install new units to match adjoining units; install 

in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 

completely fill with mortar. Point up joints, including corners, openings, and adjacent 

construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 

where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar 

fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 

with cleaning of masonry. 
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3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 

them with liquid strippable masking agent or polyethylene film and waterproof masking 

tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 

rinsing surfaces thoroughly with clear water. 

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical 

Notes 20. 

6. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 

7. Clean masonry with a proprietary cleaner applied according to manufacturer's written 

instructions. 

END OF SECTION 04 20 00 
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 

2. Fiberglass reinforced polymer (FRP) fabrications. 

3. Primer. 

4. Non-shrink grout. 

1.3 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of 

Standard Practice for Steel Buildings and Bridges." 

1.4 SUBMITTALS 

A. Action Submittals: 

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

a. High-strength bolts, nuts and washers 

b. Zinc-coated high strength bolts, nuts and washers 

c. Shear stud connectors 

d. Headed anchor rods 

e. Threaded rods 

f. Post-installed Anchors 

g. Fiberglass reinforced polymer structural shapes 

h. Non-shrink grout 

2. Shop Drawings:  Show fabrication of structural-steel components. 

a. Include FRP structural shapes with structural steel shop drawings. 

b. Anchor Rod/Embedded Item Layout Plans and Details: Show anchor rod layout, 

dimensions, elevation, orientation and details of anchor rods, leveling plates and 

other items embedded in concrete.  

05 12 00 
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1) Submit anchor rod/embedded item plans and obtain Architect's approval 

prior to submitting erection plans.   

c. Erection Plans and Details:  Include member layout, dimensions, elevations, 

member sizes, erection details, and all information required for erection.  

1) Submit erection plans and obtain Architect's approval prior to submitting 

fabrication details.   

d. Fabrication Details:  Submit drawings indicating all details necessary for shop 

fabrication and erection of each individual steel member. 

1) Detail simple shear connections to withstand loads indicated and comply 

with other information and restrictions indicated. 

a) Select and complete connections using AISC 360 and LRFD. 

b) Provide connections, at a minimum, sized for beam end reactions 

shown on Drawings and per Tables 10-1, 10-2, 10-3 or 10-4, AISC 

Steel Construction Manual. Unless otherwise noted, beam end 

reactions are given at factored load level.  

2) Include details of cuts, connections, splices, camber, holes, and other 

pertinent data. 

3) Indicate welds by standard AWS symbols, distinguishing between shop and 

field welds, and show size, length, and type of each weld.  Show backing 

bars that are to be removed and supplemental fillet welds where backing 

bars are to remain. 

4) Indicate type, size, and length of bolts, distinguishing between shop and 

field bolts.  Identify pretensioned and slip-critical high-strength bolted 

connections. 

e. Shear Stud Placement Drawings: Submit shear stud placement drawings showing 

layout of shear studs, stud size, number, spacing and installation details and 

instructions. 

B. Informational Submittals: 

1. Product Test Reports:  For the following: 

a. Bolts, nuts, and washers including mechanical properties and chemical analysis. 

b. Shear stud connectors. 

c. Fiberglass reinforced polymer structural shapes. 

d. Non-shrink grout. 
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1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category STD is preferred. At 

least 10 projects completed of a similar size and scope to Project. 

1. If fabricator is not designated an AISC-Certified Plant, see Source Quality Control 

Article for Contractor responsibilities. 

2. A qualified manufacturer of FRP material that is certified to the ISO-9001:2000 standard 

and with a minimum of five years’ experience in the manufacture of FRP structural 

shapes. 

B. A qualified fabricator of FRP material with a minimum of five years’ experience in the 

fabrication of FRP structural shapes.  Installer Qualifications:  At least 10 projects completed of 

similar size and scope. 

C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 

D. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 

2. AISC 360. 

3. RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 

members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures.  Repair or replace damaged materials or 

structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 

repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 

C. Keep shear studs and ferrules dry by storing in waterproof enclosure. 
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1.7 COORDINATION 

A. Coordinate installation of anchorage items to be embedded in or attached to other construction 

without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and 

directions for installation. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M. 

B. Channels and Angles:  ASTM A 572/A 572M, Grade 50. 

C. Plate and Bar:  ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

E. Welding Electrodes:  Comply with AWS requirements. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM F3125, Grade A325, Type 1, heavy-hex steel 

structural bolts, 3/4-inch diameter unless noted otherwise on Drawings; ASTM A 563, Grade C, 

heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel washers; all with 

plain finish. 

B. Zinc-Coated High-Strength Bolts, Nuts, and Washers:  ASTM F3124, Grade A325, Type 1, 

heavy-hex steel structural bolts; ASTM A 563, Grade DH heavy-hex carbon-steel nuts; and 

ASTM F 436, Type 1, hardened carbon-steel washers. For exposed exterior structural steel and 

structural steel in moist environments connections only. 

1. Finish:  Hot-dip or mechanically deposited zinc coating. 

2. Direct-Tension Indicators:  ASTM F 959, Type 325, compressible-washer type with 

mechanically deposited zinc coating finish. 

C. Shear Stud Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-

finished carbon steel; AWS D1.1/D1.1M, Type B. 

D. Headed Anchor Rods:  ASTM F 1554, Grade 36, straight. 

1. Nuts:  ASTM A 563 heavy-hex carbon steel. 

2. Plate Washers:  ASTM A 36/A 36M carbon steel. 

3. Washers:  ASTM F 436, Type 1, hardened carbon steel. 

4. Finish:  Plain. 

E. Threaded Rods:  ASTM A 36/A 36M. 

1. Nuts:  ASTM A 563 heavy-hex carbon steel. 

2. Washers:  ASTM F 436, Type 1, hardened carbon steel. 

3. Finish:  Plain. 
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F. Post-installed Anchors: Chemical anchors. 

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 

ASTM B 633 or ASTM F 1941, Class Fe/Zn 5 unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy Group 1 

stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594. 

3. Chemical Anchor Adhesives: Heavy duty, two component injectable adhesive designed 

to be dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule 

form will not be accepted. 

a. Products for anchoring into concrete and grout-filled masonry: Subject to 

compliance with requirements, available products that may be incorporated into 

the Work include, but are not limited to, the following: 

1) DeWalt; AC200+. 

2) Hilti, Inc.; HIT-HY 200R; HIT-HY 200A. 

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+. 

2.3 FIBERGLASS REINFORCED POLYMER STRUCTURAL SHAPES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

1. Fibergrate Composite Structures, Inc. 

2. Southwell Corporation. 

3. Strongwell Corporation. 

4. Structural Fiberglass, Inc. 

B. General Material Properties:  

1. All material are to be manufactured by the pultrusion process with a glass content 

minimum of 45 percent, maximum of 55 percent by weight. 

2. Fiberglass reinforcement shall be a combination of continuous roving, continuous strand 

mat, and surfacing veil in sufficient quantities as needed by the application and/or 

physical properties required. 
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3. Resins shall be non-fire retardant isophthalic polyester with chemical formulation 

necessary to provide the corrosion resistance, strength and other physical properties as 

required. 

4. All finished surfaces of FRP shapes shall be smooth, resin rich, free of voids and without 

dry spots, cracks, crazes or unreinforced areas.  All glass fibers shall be well covered with 

resin to protect against their exposure due to wear or weathering. 

5. All material shall be further protected from ultraviolet (UV) attack with integral UV 

inhibitors in the resin and a synthetic surfacing veil to produce a resin rich surface. 

C. Structural Properties: FRP material to meet the following minimum longitudinal mechanical 

properties: 

Property ASTM Method Value 

Tensile Strength D 638 20,000 psi 

Tensile Modulus D 638 1.8 x 106 psi  

Flexural Strength D 790 24,000 psi  

Flexural Modulus D 790 2.0 x 106 psi  

Coefficient of Thermal Expansion D 696 8.0 x 10-6 in/in/deg F  

Flame Spread E 84 25 or less 

2.4 PRIMER 

A. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 

B. Provide primers that comply with Division 09 Section “High Performance Coatings” and the 

following: 

1. Interior Structural Steel:  Refer to First Coat for Steel, Structural Steel in Interior High-

Performance Coating Schedule: General Use. 

2. Exposed Exterior Structural Steel: Refer to First Coat for Steel Substrates in Exterior 

High-Performance Coating Schedule. 

2.5 NON-SHRINK GROUT 

A. Non-shrink Grout: ASTM C 1107, factory-packaged, shrinkage-resistant, nonmetallic aggregate 

grout, noncorrosive and non-staining, mixed with water to consistency suitable for application 

and a 30-minute working time. 
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2.6 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 

according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 

AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain 

markings until structural steel has been erected. 

4. Mark and match-mark materials for field assembly. 

5. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations. 

B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in 

AWS D1.1/D1.1M. 

C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. Holes to be 

standard holes unless shown otherwise on Drawings. 

D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads. 

E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-

SP 3, "Power Tool Cleaning." 

F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  

Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M 

and manufacturer's written instructions. 

G. Holes:  Provide holes required for securing other work to structural steel and for other work to 

pass through steel framing members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes 

or enlarge holes by burning. 

2. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to 

steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

H. FRP Structural Shapes: 

1. Measurements: Structural Shapes supplied shall meet the minimum dimensional 

requirements as shown or specified.  The Contractor shall provide and/or verify 

measurements in field for work fabricated to fit field conditions as required by 

manufacturer to complete the work. Determine correct size and locations of required 

holes or coping from field dimensions before structural shape fabrication. 

2. Sealing: All shop fabricated cuts or drilling shall be coated with vinyl ester resin to 

provide maximum corrosion resistance. 
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3. All finished surfaces of FRP items and fabrications shall be smooth, resin rich, free of 

voids and without dry spots, cracks, crazes or unreinforced areas. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 

specified. 

1. Joint Type:  Snug tightened or pretensioned. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M tolerances, appearances, welding 

procedure specifications, weld quality, and methods used in correcting welding work. 

1. Assemble and weld built-up sections by methods that will maintain true alignment of 

axes without exceeding tolerances in AISC 303 for mill material. 

2.8 SHOP PRIMING 

A. Shop prime the following structural steel members only: 

1. Interior structural steel exposed to view, and interior lintels. 

2. Structural steel in exterior walls and lintels in exterior walls. 

3. Exposed exterior structural steel. 

B. For members to receive primer leave following locations unprimed: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 

members to a depth of 2 inches. 

2. Surfaces to be field welded. 

C. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 

spatter, slag, or flux deposits.  Prepare surfaces according to Division 09 Section “High 

Performance Coatings.” 

D. Priming:   

1. Immediately after surface preparation, apply one coat of primer according to 

manufacturer's written instructions and at rate recommended by SSPC to provide a 

minimum dry film thickness as listed below.  Use priming methods that result in full 

coverage of joints, corners, edges, and exposed surfaces. 

2. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

3. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  

Change color of second coat to distinguish it from first. 
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2.9 SOURCE QUALITY CONTROL 

A. Testing Agency:  If fabricator is not designated an AISC-Certified Plant then the Contractor 

shall engage an independent testing and inspecting agency to perform shop tests and inspections 

and prepare test reports. 

1. Provide testing agency with access to places where structural-steel work is being 

fabricated or produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 

Contract Documents. 

C. Bolted Connections:  Shop-bolted connections shall be tested and inspected according to 

RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections:  Shop welds will be visually inspected according to AWS D1.1/D1.1M. 

E. In addition to visual inspection, shop-welded shear connectors shall be tested and inspected 

according to requirements in AWS D1.1/D1.1M for stud welding and as follows: 

1. Bend tests shall be performed if visual inspections reveal either a less-than-continuous 

360-degree flash or welding repairs to any shear connector. 

2. Tests shall be conducted on additional shear connectors if weld fracture occurs on shear 

connectors already tested, according to requirements in AWS D1.1/D1.1M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and 

locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other 

embedments showing dimensions, locations, angles, and elevations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected.  

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

steel secure, plumb, and in alignment against temporary construction loads and loads equal in 

intensity to design loads.  Remove temporary supports when permanent structural steel, 

connections, and bracing are in place unless otherwise indicated. 
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3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 

AISC 303 and AISC 360. 

B. Base Bearing and Leveling Plates:  Clean concrete- and masonry-bearing surfaces of bond-

reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 

packing with non-shrink grout. 

4. Promptly pack non-shrink grout solidly between bearing surfaces and plates so no voids 

remain.  Neatly finish exposed surfaces; protect non-shrink grout and allow to 

cure.  Comply with manufacturer's written installation instructions for shrinkage-resistant 

grouts. 

C. Column Base Plates and Anchor Bolts: Not designed to resist lateral loads and overturning 

during erection; base plates and anchor bolts are designed only to comply with the minimum 

requirements of the OSHA “Safety Standards for Steel Erection”. 

D. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 

Steel Buildings and Bridges." 

E. Align and adjust various members that form part of complete frame or structure before 

permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be 

in permanent contact with members.  Perform necessary adjustments to compensate for 

discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

F. Splice members only where indicated. 

G. Do not use thermal cutting during erection. 

H. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 

enlarged to admit bolts. Shear Stud Connectors:  Prepare steel surfaces as recommended by 

manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors 

according to AWS D1.1/D1.1M and manufacturer's written instructions. 

1. Ensure that metal deck rests tightly against beam flange. 

2. Place studs in location and spacing shown in Drawings and approved shear stud 

placement drawings. 

3. Do not lay out any more ferrules ahead of stud welder than can be welded in one 

production period. 
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I. FRP Structural Shapes: 

1. Provide anchorage devices and fasteners for securing FRP fabrications as shown on 

Drawings. 

2. Perform cutting, drilling and fitting required for installation of FRP fabrications.  Set FRP 

fabrication accurately in location, alignment and elevation; with edges and surfaces level, 

plumb, true and free of rack; measured from established lines and levels. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 

specified. 

1. Joint Type:  Snug tightened or pretensioned. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 

procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 

connections, and removal of paint on surfaces adjacent to field welds. 

2. Assemble and weld built-up sections by methods that will maintain true alignment of 

axes without exceeding tolerances in AISC's "Code of Standard Practice for Steel 

Buildings and Bridges" for mill material. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 

perform tests and inspections as described below. 

B. Bolted Connections:  Bolted connections will be tested and inspected according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1/D1.1M. 

D. Shear Stud Connectors: In addition to visual inspection for installation, quantity and placement, 

test and inspect field-welded shear stud connectors according to requirements in 

AWS D1.1/D1.1M for stud welding and as follows: 

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree 

flash or welding repairs to any shear connector. 

2. Conduct tests on an additional ten, randomly selected shear connectors if weld fracture 

occurs on shear connectors already tested, according to requirements in 

AWS D1.1/D1.1M. 

E. Record position and alignment of erected steel. Compare with required tolerances. 



STRUCTURAL STEEL FRAMING  Tetra Tech 

05 12 00 / Page 12 Project No. 279180-22004 Architects & Engineers 

F. Verify compliance with details shown on approved drawings such as bracing, stiffening, 

member location, and proper application of joint details at each connection. 

G. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 

Contract Documents. 

3.6 REPAIRS AND PROTECTION 

A. Field Corrections:  Do not field correct any framing member or connection without prior 

approval of Architect.  Submit detail of proposed field correction to Architect including 

component sizes, dimensions, weld sizes, cut locations, etc. 

B. FRP Structural Shape Sealing: 

1. All field fabricated cuts or drilling shall be coated with vinyl ester resin to provide 

maximum corrosion resistance in accordance with the manufacturer's instructions. 

END OF SECTION 05 12 00 
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SECTION 05 21 00 - STEEL JOIST FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. K-series steel joists. 

2. Special “SP” joists. 

3. Joist accessories. 

1.3 DEFINITIONS 

A. SJI's "Specifications":  Steel Joist Institute's "Standard Specifications, Load Tables and Weight 

Tables for Steel Joists and Joist Girders." 

B. Special Joists, SP Joists:  Steel joists or joist girders requiring modification by manufacturer to 

support non-uniform, unequal, or special loading conditions that invalidate load tables in SJI's 

"Specifications." 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Provide special joists and/or custom profile joists and connections capable 

of withstanding design loads indicated.  Design and fabricate to match top chord profile and 

web member configuration as shown on Drawings. 

1. Design special joists and/or custom profile joists to support special loading conditions 

including non-uniform loads, concentrated loads and end moments as shown on 

Drawings with live-load deflections no greater than the following: 

a. Roof Joists:  Vertical deflection of 1/240 of the span, unless otherwise noted. 

2. Design joists and bridging for net uplift pressure where shown on Drawings. 

05 21 00 
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1.5 SUBMITTALS 

A. Action Submittals: 

1. Product Data:  For each type of joist, accessory, and product. 

a. Submit description of shop primer. 

2. Shop Drawings: 

a. Include layout, designation, number, type, sizes, location, and spacing of joists. 

b. Include joining and anchorage details, bracing, bridging, and joist accessories; 

splice and connection locations and details; and attachments to other construction. 

c. Special Joists or SP Joists: Submit drawings indicating special loading used to 

design joists including non-uniform loads, concentrated loads and end moments as 

shown on Drawings.  Submit drawings indicating joist profile including size of top 

and bottom chord members and size and location of web members. 

3. Delegated Design Submittal:  Comprehensive engineering analysis of special joists 

and/or custom profile joists signed and sealed by the qualified professional engineer 

(licensed in the State of New York) responsible for its preparation certifying that the 

design is in compliance with the Building Code of New York. To include, but not limited 

to, the following: 

a. Description of design criteria. 

b. Structural analysis depicting stress and deflection requirements for each framing 

application. 

c. Selection of framing components and accessories. 

d. Design and verification of connection. 

B. Informational Submittals 

1. Mill Certificates:  For each type of bolt. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A manufacturer certified by SJI to manufacture joists complying 

with applicable standard specifications and load tables in SJI's "Specifications."  Fabricator and 

Erector to have at least 5 years experience with projects of similar size and scope. 

1. Manufacturer's responsibilities include providing professional engineering services for 

designing Special Joists and/or Custom Profile Joists to comply with performance 

requirements. 

B. Welding Qualifications:  Qualify field-welding procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle joists as recommended in SJI's "Specifications." 

B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and 

handling. 

C. Store joist bundles off the ground. 

D. Do not place joist bundles on un-braced structural frame.  

PART 2 - PRODUCTS 

2.1 K-SERIES STEEL JOISTS 

A. Manufacture steel joists of type indicated according to "Standard Specifications for Open Web 

Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord 

members, underslung ends, and parallel top chord. 

1. Joist Type:  K-series steel joists. 

B. Do not camber joists. 

C. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist 

slope exceeds 1/4 inch per 12 inches. 

2.2 PRIMERS 

A. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 

B. Standard Primer:  SSPC-Paint 15, or manufacturer's standard shop primer complying with 

performance requirements in SSPC-Paint 15. 

2.3 JOIST ACCESSORIES 

A. Bridging:  Provide bridging anchors and number of rows of horizontal or diagonal bridging of 

material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing, 

and span.  Furnish additional erection bridging if required for stability. 

1. Provide bridging anchors for ends of bridging lines terminating at walls or beams. 

2. Provide additional bridging as required to stabilize joists when net uplift pressure is 

indicated on Drawings. 

B. Carbon-Steel Bolts and Threaded Fasteners:  ASTM A 307, Grade A, carbon-steel, hex-head 

bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel washers, complying 

with ANSI B27.2, Type B. 

1. Finish:  Plain, uncoated, unless noted otherwise. 
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C. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural 

bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel 

washers. 

1. Finish:  Plain. 

D. Welding Electrodes:  Comply with AWS standards. 

E. Furnish miscellaneous accessories including splice plates and bolts required by joist 

manufacturer to complete joist assembly. 

2.4 CLEANING AND SHOP PAINTING 

A. Shop prime all steel joist members. 

B. For members to receive primer leave following locations unprimed: 

1. Surfaces to be field welded. 

C. Surface Preparation:  Remove loose scale, heavy rust and other foreign materials from 

fabricated joists and accessories. Prepare surfaces according to the following specifications and 

standards: 

1. SSPC-SP 3, "Power Tool Cleaning," unless noted otherwise below. 

2. ASTM D 6386, “Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated 

Iron and Steel Product and Hardware Surfaces for Painting,” for galvanized surfaces 

noted to be painted.  

D. Priming:   

1. Immediately after surface preparation, apply one coat of primer according to 

manufacturer's written instructions and at rate recommended by SSPC to provide a 

minimum dry film thickness as listed below.  Use priming methods that result in full 

coverage of joints, corners, edges, and exposed surfaces. 

a. Steel Joists to Receive Standard Primer: 1.0 mils. 

2. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

3. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  

Change color of second coat to distinguish it from first. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates, embedded bearing plates, and abutting structural framing for 

compliance with requirements for installation tolerances and other conditions affecting 

performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Do not install joists until supporting construction is in place and secured. 

B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting 

construction according to approved shop drawings and to SJI's "Specifications," joist 

manufacturer's written recommendations, and requirements in this Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 

2. Space, adjust, and align joists accurately in location before permanently fastening. 

3. Install temporary bracing and erection bridging, connections, and anchors to ensure that 

joists are stabilized during construction. 

C. Field weld joists to supporting steel bearing plates and/or framework.  Coordinate welding 

sequence and procedure with placement of joists.  Comply with AWS requirements and 

procedures for welding, appearance and quality of welds, and methods used in correcting 

welding work. 

D. Bolt joists to supporting steel framework in accordance with AISC and SJI specifications for 

type of joists used.  Bolt joists to supporting steel framework using high-strength structural 

bolts.  Comply with Research Council on Structural Connection's "Specification for Structural 

Joints Using ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt installation 

and tightening requirements. 

E. Install and connect bridging concurrently with joist erection, before construction loads are 

applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or 

beams. 

F. Field Modifications: Notify Architect if it becomes evident that field modifications to joists, 

joist girders and accessories are required during erection.  Submit field modification proposed 

by joist manufacturer to Architect for review. 

G. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 

Installer that ensure that joists and accessories are without damage or deterioration at time of 

Substantial Completion. 



STEEL JOIST FRAMING  Tetra Tech 

05 21 00 / Page 6 Project No. 279180-22004 Architects & Engineers 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 

inspect joist materials, inspect field welds and bolted connections, and prepare test and 

inspection reports. 

B. Material Inspection: Inspect joists, joist girders and accessories for dents, bends and other 

damage that may compromise the structural integrity of the member. 

1. Contractor to remove, replace or repair joists found to be damaged to the satisfaction of 

the Architect at no additional cost to Owner. 

C. Visually inspect field welds according to AWS D1.1/D1.1M. 

D. Visually inspect bolted connections. 

E. Correct deficiencies in Work that test and inspection reports have indicated are not in 

compliance with specified requirements. Contractor is responsible for cost of corrective action 

and repeated inspection caused by deficient work or materials. 

END OF SECTION 05 21 00 
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SECTION 05 31 00 - STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof deck. 

2. Composite floor deck. 

3. Accessories. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  Submit manufacturer’s specifications and installation instructions for each type 

of deck, accessory, and product indicated. 

1. Deck Primer Test Reports: Provide documentation of primer compatibility with finish 

paint. 

B. Shop Drawings: 

1. Deck Placement Drawings: Include layout and types of deck panels, support locations, 

anchorage details, dimensions, panel lengths, edge of deck or pour stop distance and each 

condition requiring closure panels, reinforcing channels, cut deck openings, special 

jointing, accessories including rubber flute closure locations, and attachments to other 

construction. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of steel deck. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, indicating that each of the following complies with requirements: 

1. Power-actuated mechanical fasteners. 

05 31 00 
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1.6 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3, "Structural 

Welding Code - Sheet Steel." 

B. Qualifications: 

1. Fabricator: 

a. Submit documentation showing at least 5 completed projects of similar size and 

scope. 

b. Submit documentation showing current membership with Steel Deck Institute 

(SDI). 

2. Installer: 

a. Submit documentation showing at least 5 completed projects of similar size and 

scope. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 

handling. 

B. Stack steel deck off the ground on platforms or pallets and slope to provide drainage.  Protect 

with a waterproof covering and ventilate to avoid condensation. 

C. Do not place deck bundles on unbolted structural steel frames, or on unattached or unbridged 

joists.  Do not place bundles on unbraced structural frame. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according 

to AISI's "North American Specification for the Design of Cold-Formed Steel Structural 

Members." 

2.2 ROOF DECK 

A. Roof Deck:  Design  and fabricate panels, without top-flange stiffening grooves, to comply with 

"SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and 

with the following: 

1. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33, G60  

zinc coating. 

2. Deck Profile:  Type WR, wide rib. 

3. Profile Depth:  As indicated on Drawings. 

4. Design Uncoated-Steel Thickness:  As indicated on Drawings. 
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5. Span Condition:  Triple span or more, unless otherwise shown on Drawings. 

6. Side Laps: Flat overlapped, except at areas where deck is exposed to public view, provide 

interlocking seam. 

2.3 COMPOSITE FLOOR DECK 

A. Composite Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs and 

interlocking side laps, to comply with "SDI Specifications and Commentary for Composite 

Steel Floor Deck," in SDI Publication No. 31, with the minimum section properties indicated, 

and with the following: 

1. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33, G90 

zinc coating. 

2. Profile Depth:  As indicated on Drawings. 

3. Design Uncoated-Steel Thickness: As indicated on Drawings. 

4. Span Condition: Triple span or more, unless otherwise shown on Drawings. 

2.4 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 

requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, carbon-steel, self-drilling, self-

threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 

screws, No. 10 minimum diameter. 

D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 

psi, not less than 20 gauge (0.0359-inch design uncoated thickness, of same material and finish 

as deck; of profile indicated or required for application. 

E. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same 

material and finish as deck, and of thickness and profile recommended by SDI Publication 

No. 31 for overhang and slab depth. 

F. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 

finish, and thickness as deck unless otherwise indicated. 

G. Galvanizing Repair Paint:  ASTM A 780. 

H. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer.  
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 

installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in 

SDI Publication No. 31, manufacturer's written instructions, approved deck placement shop 

drawings and requirements in this Section. 

B. Locate deck bundles to prevent overloading of structural members. 

C. Do not use deck units for storage or working platforms until permanently secured in position. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 

and bearing on supporting frame before being permanently fastened. 

E. Place deck panels flat and square and fasten to supporting frame without warp or excessive 

deflection. Do not stretch or contract side lap interlocks. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 

through or adjacent to deck.  Provide neat, square and trim cuts. 

G. Comply with AWS requirements and procedures for manual shielded metal arc welding, 

appearance and quality of welds, and methods used for correcting welding work. Welding shall 

be in accordance with AWS D1.1 and D1.3. 

3.3 ROOF-DECK INSTALLATION 

A. Permanently fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of 

the surface diameter indicated or arc seam welds with an equal perimeter that is not less than 1-

1/2 inches long, and as follows: 

1. Weld Diameter:  5/8 inch, nominal. 

B. Side-Lap and Perimeter Edge Fastening: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

2. Fasten with a minimum of 1-1/2-inch- long welds for deck is exposed to public view. 



Tetra Tech STEEL DECKING 

Architects & Engineers Project No. 279180-22004 05 31 00 / Page 5 

C. Fastening Spacing: Provide fasteners at no greater than maximum spacing listed in the table 

below. Weld intermediate and end supports of deck units with a minimum of two welds per 

deck unit at each support. Fasten side-laps at intervals not exceeding the lesser of 1/2 of the 

span or per the table below. 

        Intermediate  End    Edge   Side 

Deck   Supports   Supports  Supports  Laps 

Designation  (inches)     (inches)   (inches)   (inches) 

1. WR……….  12     12    24    12 

D. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 

inches, with end joints as follows: 

1. End Joints:  Lapped 2 inches minimum for WR deck. 

E. Reinforcement at Openings: For openings less than 13 inches in any dimension not reinforced 

with supplemental structural framing, provide additional metal reinforcement and closure pieces 

as required for strength and continuity of decking, and support of other work. 

1. Reinforce roof deck with flat sheet steel placed over opening and fastened to top of deck. 

a. For openings up to 6 inches in diameter, no reinforcing is necessary. 

b. For openings 6 inches to 8 inches in diameter, provide no less than nominal 0.045 

inch (18 gauge) thick before coating, and at least 12 inches wider and longer than 

opening. 

c. For openings 8 inches to 13 inches in diameter, provide no less than nominal 0.057 

inch (16 gauge) thick before coating, and at least 12 inch wider and longer than 

opening. 

2. Fasten using one No. 10 screw at each corner, at each up-flute and spaced not more than 

12 inches along each side. 

F. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, flat plates at change of 

deck direction, butt strips, finish strips, end closures, and reinforcing channels and all other 

miscellaneous shapes as shown on plans according to deck manufacturer's written instructions, 

and as required to provide suitable surface for application of roof insulation and roof covering. 

Fasten with No. 10 screws at 12 inches maximum to provide a complete deck installation. 

G. Roof Insulation Support: Provide and install metal accessories to provide suitable surface for 

application of insulation. 

3.4 FLOOR-DECK INSTALLATION 

A. Place deck units in straight alignment for entire length of run of cells and with close alignment 

between cells at ends of abutting units. 

B. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface 

diameter indicated and as follows: 
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1. Weld Diameter:  3/4 inch, nominal.  Where two units abut, fasten each unit to steel 

framing separately. 

2. Weld Spacing:  End and intermediate supports perpendicular to deck flutes: 12 inches 

o.c. 

C. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 

between supports, at intervals not exceeding the lesser of half of the span or 36 inches, and as 

follows: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

2. Mechanically clinch or button punch. 

3. Fasten with a minimum of 1-1/2-inch- long welds. 

D. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 

inches, with butted end joints. 

E. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting 

structure according to SDI recommendations unless otherwise indicated. 

F. Floor-Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, 

according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and 

sides of deck. 

G. Deck Accessories to Supporting Members: Fasten in accordance with manufacturer’s 

recommendations. 

H. Deck Openings: Cut and reinforce all holes or openings in floor as shown on manufacturer’s 

placement drawings. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Field Inspections: 

1. Material Inspection:  Select six (6) random sheets for each type of deck used.  Inspect for 

thickness, type and material. 

2. Fastening Inspection:  Inspect welds and side lap fasteners over entire deck area for size 

and spacing and weld quality. 

3. Roof Deck Conditions Inspection:  Before installation of roof insulation and roof 

covering, inspect the deck for tears, dents or other damage that may prevent the deck 

from supporting the required loads, or be visually objectionable in exposed deck areas.  

Report suspect areas to Architect to determine need for repair or replacement. 
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4. Floor Deck Conditions Inspection:  Before concrete placement, inspect the deck for tears, 

dents or other damage that may prevent the deck from acting as a tight and substantial 

form.  Inspect deck for dirt, ice, water, oils or other materials that could prevent or inhibit 

composite action forming between deck and hardened concrete.  Report suspect areas to 

Architect to determine need for repair, replacement or cleaning. 

C. Testing agency will report inspection results promptly and in writing to Contractor and 

Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of 

corrected work with specified requirements.  

3.6 PROTECTION 

A. Hanging Loads (All Contractors): Do not hang any concentrated loads from metal deck unless 

otherwise noted and detailed on Drawings. 

B. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck 

with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 

C. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on top surface of 

prime-painted deck immediately after installation, and apply repair paint. 

1. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included in 

Division 09 Section. 

D. Provide final protection and maintain conditions to ensure that steel deck is without damage or 

deterioration at time of Substantial Completion. 

E. Do not use deck units for storage or working platforms until permanently secured. 

END OF SECTION 05 31 00 
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SECTION 05 40 00 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following cold-formed metal framing (“CFMF”) elements: 

1. Exterior non-load-bearing wall framing. 

2. Canopy joist framing. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 01 40 00 

"Quality Requirements," to design cold-formed steel framing. 

B. Structural Performance:  Provide cold-formed metal framing capable of withstanding design 

loads and all combinations of these loads, as required by applicable codes and as specified on 

Drawings, within limits and under conditions indicated. 

1. Design Loads:  As indicated on Drawings. 

a. Dead Loads:  Weights of materials and construction. 

2. Deflection Limits:  Design framing systems to withstand design loads without deflections 

greater than the following: 

a. Exterior Non-Load-Bearing Framing:  Horizontal deflection of the wall height of 

1/600 for masonry veneer. 

b. Canopy Joist Framing:  Vertical deflection of l/360 for total loads of the span. 

3. Design framing systems to provide for movement of framing members without damage 

or overstressing, sheathing failure, connection failure, undue strain on fasteners and 

anchors, or other detrimental effects when subject to a maximum ambient temperature 

change of 120 deg F. 

4. Design framing system to maintain clearances at openings, to allow for construction 

tolerances, and to accommodate live load deflection of primary building structure as 

follows: 

a. Upward and downward movement of 3/4 inch. 

05 40 00 
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C. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed 

Steel Framing - General Provisions." 

1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header 

Design." 

2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection 

without regard for contribution of sheathing materials. 

D. Minimum Thickness and Maximum Spacing Requirements: Comply with the requirements of 

this specification for specific requirements for minimum thickness and maximum spacing for 

cold-formed metal framing components. 

1.4 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

B. Action Submittals: 

1. Product Data:  For each type of cold-formed metal framing product and accessory 

indicated. 

2. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed 

metal framing; fabrication; and fastening and anchorage details, including mechanical 

fasteners.  Show reinforcing channels, opening framing, supplemental framing, strapping, 

bracing, bridging, splices, accessories, connection details, and attachment to adjoining 

work. 

a. For cold-formed metal framing indicated to comply with design loads, include 

structural analysis data signed and sealed by the qualified professional engineer 

responsible for their preparation. 

C. Informational Submittals: 

1. Product Test Reports:  From a qualified testing agency, unless otherwise stated, 

indicating that each of the following complies with requirements, based on evaluation of 

comprehensive tests for current products: 

a. Steel sheet. 

b. Expansion anchors. 

c. Power-actuated anchors. 

d. Mechanical fasteners. 

e. Vertical deflection clips. 

f. Horizontal drift deflection clips. 

g. Miscellaneous structural clips and accessories. 
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1.5 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other 

structural data by a qualified professional engineer (licensed in the State of New York) 

responsible for their preparation certifying that the design is in compliance with the Building 

Code of New York. 

B. Cold-formed Metal Framing Installer Qualifications: At least 5 years experience in construction 

of cold-formed metal framing systems similar in scope to application shown on Documents with 

record of successful in-service performance for prior projects. 

C. Product Tests:  Mill certificates or data from a qualified independent testing agency indicating 

steel sheet complies with requirements, including base-metal thickness, yield strength, tensile 

strength, total elongation, chemical requirements, and metallic-coating thickness. 

D. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 

Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

E. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the 

Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel 

Framing - General Provisions." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packing and Shipping:  Deliver materials and components to Site in manufacturer's unopened 

packages, containers or bundles, fully identified with brand name, type, grade and identification 

of manufacturer or supplier. 

B. Protect cold-formed metal framing from corrosion, deformation, and other damage during 

delivery, storage, and handling. 

C. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid 

condensation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

cold-formed metal framing that may be incorporated into the Work include, but are not limited 

to, the following: 

1. AllSteel Products, Inc. 

2. ClarkWestern Building Systems, Inc. 

3. Dietrich Metal Framing; a Worthington Industries Company. 

4. MarinoWare; a division of Ware Industries. 

5. MBA Building Supplies, Inc. 

6. Super Stud Building Products, Inc. 
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7. United Metal Products, Inc. 

8. Telling Industries, LLC. 

2.2 MATERIALS 

A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 

coating weight as follows: 

1. Grade:  As required by structural performance. 

2. Coating:  G60. 

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 

with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 54 mils for masonry veneer back-up. 

2. Minimum Flange Width:  1-5/8 inches. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 

with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  54 mils. 

2. Minimum Flange Width:  1-1/4 inches. 

C. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; unpunched, 

with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, 

with flanges designed to support horizontal and lateral loads and transfer them to the primary 

structure, and as follows: 

1. Minimum Base-Metal Thickness:  54 mils. 

2. Flange Width:  1 inch plus the design gap for 1-story structures. 

D. Double Deflection Tracks:  Manufacturer's double, deep-leg, U-shaped steel tracks, consisting 

of nested inner and outer tracks; unpunched, with unstiffened flanges. 

1. Outer Track:  Of web depth to allow free vertical movement of inner track, with flanges 

designed to support horizontal and lateral loads and transfer them to the primary 

structure, and as follows: 

a. Minimum Base-Metal Thickness:  54 mils. 

b. Flange Width:  1 inch plus the design gap for 1-story structures. 

2. Inner Track:  Of web depth indicated, and as follows: 

a. Minimum Base-Metal Thickness:  54 mils. 

b. Flange Width:  Insert dimension equal to sum of outer deflection track flange 

width plus 1 inch. 
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2.4 CANOPY JOIST FRAMING 

A. Steel Joists:  Manufacturer's standard C-shaped steel joists, of web depths indicated, unpunched, 

with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  33 mils. 

2. Minimum Flange Width:  2 inches. 

B. Steel Joist Track:  Manufacturer's standard U-shaped steel joist track, of web depths indicated, 

unpunched, with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  33 mils or at least matching steel joists. 

2. Minimum Flange Width:  1-5/8 inches. 

2.5 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural 

Grade, Type H, metallic coated, of same grade and coating weight used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 

indicated, as follows: 

1. Supplementary framing. 

2. Bracing, bridging, and solid blocking. 

3. Web stiffeners. 

4. Anchor clips. 

5. End clips. 

6. Foundation clips. 

7. Gusset plates. 

8. Stud kickers, knee braces, and girts. 

9. Joist hangers and end closures. 

10. Hole reinforcing plates. 

11. Backer plates. 

2.6 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, 

of grade and coating weight matching associated member. 

B. Anchor Bolts:  ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-

steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 

ASTM A 153/A 153M, Class C. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to sustain, 

without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 

conducted by a qualified independent testing agency. 
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D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated 

from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 

times design load, as determined by testing per ASTM E 1190 conducted by a qualified 

independent testing agency. 

E. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping 

steel drill screws. 

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere. 

F. Welding Electrodes:  Comply with AWS standards. 

2.7 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  ASTM A 780. 

B. Nonmetallic, Non-shrink Grout:  Premixed, nonmetallic, noncorrosive, non-staining grout 

containing selected silica sands, portland cement, shrinkage-compensating agents, and 

plasticizing and water-reducing agents, complying with ASTM C 1107, with fluid consistency 

and 30-minute working time. 

C. Shims:  Load bearing, high-density multimonomer plastic, nonleaching. 

D. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 

standard widths to match width of bottom track or rim track members. 

2.8 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with 

connections securely fastened, according to referenced AISI specifications and standards, 

manufacturer's written instructions, and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 

2. Cut framing members by sawing or shearing; do not torch cut. 

3. Fasten cold-formed metal framing members by welding, screw fastening, clinch 

fastening, or riveting as standard with fabricator.  Wire tying of framing members is not 

permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 

quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with screw 

penetrating joined members by not less than three exposed screw threads. 

4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw 

fastening, according to Shop Drawings. 

5. Splices in axially loaded members not acceptable. 
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B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection 

stresses.  Lift fabricated assemblies to prevent damage or permanent distortion. 

C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum 

allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Spacing:  Space individual framing members no more than plus or minus 1/8 inch from 

plan location.  Cumulative error shall not exceed minimum fastening requirements of 

sheathing or other finishing materials. 

2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-

square tolerance of 1/8 inch. 

D. Touch-up all welds with galvanizing primer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 

requirements for installation tolerances and other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Install load bearing shims or grout between the underside of wall bottom track or rim track and 

the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface 

on supporting concrete or masonry construction. 

B. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of 

foundation wall or slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field 

assembled. 

B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel 

Framing - General Provisions," manufacturer's written instructions, Drawings, and approved 

Shop Drawings unless more stringent requirements are indicated. 
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C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 

structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, 

even, true-to-line joints with maximum variation in plane and true position between 

fabricated panels not exceeding 1/16 inch. 

D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with 

connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 

2. Fasten cold-formed metal framing members by welding, screw fastening, clinch 

fastening, or riveting.  Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 

quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, and 

complying with requirements for spacing, edge distances, and screw penetration. 

E. Install framing members in one-piece lengths unless splice connections are indicated for track 

or tension members. 

F. Install temporary bracing and supports to secure framing and support loads comparable in 

intensity to those for which structure was designed.  Maintain braces and supports in place, 

undisturbed, until entire integrated supporting structure has been completed and permanent 

connections to framing are secured. 

G. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior 

framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are 

inaccessible on completion of framing work. 

H. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard 

punched openings. 

I. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 

maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 

location.  Cumulative error shall not exceed minimum fastening requirements of 

sheathing or other finishing materials. 

3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to 

supporting structure as indicated. 
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B. Fasten both flanges of studs to bottom track, unless otherwise indicated.  Space studs as 

follows: 

1. Maximum Stud Spacing:  16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 

warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 

loads while providing lateral support. 

1. Install single deflection tracks and anchor to building structure. Do not fasten studs to 

deflection track. 

2. Install double deep-leg deflection tracks and anchor outer track to building structure. Do 

not fasten tracks together. 

E. Install headers and sills for wall openings wider than stud spacing.  Locate headers and sills at 

openings as indicated.  Fabricate headers of compound shapes indicated or required to transfer 

load to supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame as indicated 

on approved Shop Drawings.  Fasten jamb members together to uniformly distribute 

loads. 

2. Install runner tracks and jack studs above and below wall openings.  Anchor tracks to 

jamb studs with clip angles or by welding, and space jack studs same as full-height wall 

studs. 

F. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not 

more than 48 inches apart.  Fasten at each stud intersection. 

1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 12 

inches of single deflection track.  Install a combination of flat, taut, steel sheet straps of 

width and thickness indicated and stud or stud-track solid blocking of width and 

thickness matching studs.  Fasten flat straps to stud flanges and secure solid blocking to 

stud webs or flanges. 

a. Install solid blocking at centers indicated on approved Shop Drawings. 

2. Bridging may be one of the following types: 

a. Cold-rolled steel channel, welded or mechanically fastened to webs of punched 

studs. 

b. Combination of flat, taut, steel sheet straps of width and thickness indicated and 

stud-track solid blocking of width and thickness to match studs.  Fasten flat straps 

to stud flanges and secure solid blocking to stud webs or flanges. 

c. Proprietary bridging bars installed according to manufacturer's written instructions. 
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G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 

angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable 

wall-framing system. 

3.5 JOIST INSTALLATION 

A. Install perimeter joist track sized to match joists.  Align and securely anchor or fasten track to 

supporting structure at corners, ends, and spacings indicated on approved Shop Drawings. 

B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final position, 

brace, and reinforce.  Fasten joists to both flanges of joist track. 

1. Install joists over supporting frame with a minimum end bearing of 1-1/2 inches. 

2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist hangers, 

steel clip angles, or steel-stud sections as indicated on approved Shop Drawings. 

C. Space joists not more than 2 inches from abutting walls, and as follows: 

1. Joist Spacing:  As indicated on approved Shop Drawings. 

D. Frame openings with built-up joist headers consisting of joist and joist track, nesting joists, or 

another combination of connected joists as indicated on approved Shop Drawings. 

E. Install joist reinforcement at interior supports with single, short length of joist section located 

directly over interior support, with lapped joists of equal length to joist reinforcement, or as 

indicated on approved Shop Drawings. 

1. Install web stiffeners to transfer axial loads of walls above. 

F. Install bridging at intervals indicated on approved Shop Drawings.  Install prior to application 

of loads. Fasten bridging at each joist intersection.  

1. Bridging may be one of the following: 

a. Joist-track solid blocking of width and thickness indicated, secured to joist webs. 

b. Combination of flat, taut, steel sheet straps of width and thickness indicated and 

joist-track solid blocking of width and thickness indicated.  Fasten flat straps to 

bottom flange of joists and secure solid blocking to joist webs. 

2. Provide end blocking where joist/rafter ends are not restrained against rotation. 

G. Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange. 

H. Provide additional joist under parallel, non-load bearing partitions when partition length 

exceeds one half span. 

I. Do not install web knock-outs within 1.5 times depth of member from edge of bearing, unless 

necessary.  Where required, reinforce web. 



Tetra Tech COLD-FORMED METAL FRAMING 

Architects & Engineers Project No. 279180-22004 05 40 00 / Page 11 

J. Install miscellaneous joist framing and connections, including web stiffeners, closure pieces, 

clip angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a complete 

and stable joist-framing assembly. 

3.6 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform 

field tests and inspections and prepare test reports. Contractor to provide access to construction 

for inspections to verify conformance with provisions of Contract Documents and approved 

Shop Drawings. Inspections to include but not limited to, the following: 

1. Verify member sizes, configuration and spacing. 

2. Inspect screwed and welded connections. 

3. Inspect weld quality. 

4. Verify field welder’s certification. 

5. Verify galvanizing primer has been applied to all welds and damaged galvanized 

surfaces. 

6. Verify compliance with details shown on approved drawings such as bracing, stiffening, 

member location, and proper application of joint details at each connection. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Remove and replace work where test results indicate that it does not comply with specified 

requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

3.7 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 

installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and 

manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 

Installer, that ensure that cold-formed metal framing is without damage or deterioration at time 

of Substantial Completion. 

END OF SECTION 05 40 00 
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SECTION 05 50 00 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel framing and supports for mechanical and electrical equipment. 

2. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 

3. Miscellaneous steel trim. 

4. Loose bearing and leveling plates for applications where they are not specified in other 

Sections. 

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. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Slotted channel framing. 

2. Non-shrink Grout. 

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 

connections.  Show anchorage and accessory items. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

05 50 00 
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1.6 COORDINATION 

A. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for 

installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral 

anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in 

time for installation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 

indicated.  For metal fabrications exposed to view in the completed Work, provide materials 

without seam marks, roller marks, rolled trade names, or blemishes. 

2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Stainless-Steel Sheet, Strip, and Plate:  ASTM A 240/A 240M or ASTM A 666, Type 304. 

C. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

D. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

E. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated. 

F. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4. 

1. Size of Channels:  1-5/8 by 1-5/8 inches or as indicated on drawings. 

2. Material:  Galvanized steel, ASTM A 653/A 653M, structural steel, Grade 33, with G90 

coating; 0.108-inch nominal thickness. 

3. Fasteners and Fittings: Appropriate to situation and as recommend by manufacturer. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use 

and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941, 

Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and class required. 

B. Post-installed Anchors:  Chemical anchors. 

1. Chemical Anchor Adhesives: Heavy duty, two component injectable adhesive designed 

to be dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule 

form will not be accepted. 
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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. 

B. Primer: 

1. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 

2. Provide primers that comply with Division 09 Section “High Performance Coatings” and 

the following: 

a. Interior Structural Steel:  Refer to First Coat for Steel, Structural Steel in Interior 

High-Performance Coating Schedule: General Use. 

b. Exposed Exterior Structural Steel: Refer to First Coat for Steel Substrates in 

Exterior High-Performance Coating Schedule. 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with ASTM A780/A780M 

and compatible with paints specified to be used over it. 

D. Non-shrink, Nonmetallic Grout:  Factory-packaged, non-staining, noncorrosive, nongaseous 

grout complying with ASTM C 1107.  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. 

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. 
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B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 

approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on exposed 

surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 

otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 

welds where possible.  Where exposed fasteners are required, use Phillips flat-head 

(countersunk) fasteners unless otherwise indicated.  Locate joints where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 

water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 

and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring 

devices to secure metal fabrications rigidly in place and to support indicated loads. 

1. Where units are indicated to be cast into concrete or built into masonry, equip with 

integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch 

embedment and 2-inch hook, not less than 8 inches from ends and corners of units and 24 

inches o.c., unless otherwise indicated. 

2.6 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. 
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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. 

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 BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 

construction.  Drill plates to receive anchor bolts and for grouting. 

2.9 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. 

2.10 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. 

2.11 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. 

2.12 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.” 
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1. For galvanized surfaces noted to be painted, comply with ASTM D 6386, “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 A 153/A 153M for 

steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 

adhesion. 

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 

in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

1. Metal Fabrications: For all iron and steel items (except those noted below), shop prime 

with alkyd primer. 

2. Exterior Wall Metal Fabrications: For all iron and steel items occurring in exterior walls, 

shop prime with urethane primer. 

3. Exposed Exterior Metal Fabrications: For all iron and steel items exposed on the exterior 

shop prime with zinc-rich primer. 

D. Shop Priming:  Immediately after surface preparation, apply one coat of primer according to 

manufacturer's written instructions and at rate recommended by SSPC to provide a minimum 

dry film thickness as listed below.  Use priming methods that result in full coverage of joints, 

corners, edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  

Change color of second coat to distinguish it from first. 

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. 
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2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 

surface. 

E. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 

fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 

use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and 

other connectors. 

F. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 

masonry, or similar construction. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being supported, 

including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Install slotted channel framing with manufacturer recommended fasteners and fittings and 

follow manufacturer recommended instructions. 

3.3 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 

improve bond to surfaces.  Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have 

been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if 

protruding, cut off flush with edge of bearing plate before packing with grout. 

1. Use non-shrink, nonmetallic grout in exposed locations unless otherwise indicated. 

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.4 ADJUSTING AND CLEANING 

A. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 

abraded areas of shop paint are specified in Division 09 Section "High-Performance Coatings." 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 

galvanizing to comply with ASTM A 780. 

END OF SECTION 05 50 00 



Tetra Tech METAL PAN STAIRS 

Architects & Engineers Project No. 279180-22004 05 51 13 / Page 1 

SECTION 05 51 13 - METAL PAN STAIRS 

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. Preassembled steel stairs with concrete-filled treads. 

1.3  COORDINATION 

A. Coordinate installation of anchorages for metal stairs. 

1. 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. 

2. Deliver such items to Project site in time for installation. 

B. Coordinate locations of hanger rods and struts with other work so they do not encroach on 

required stair width and are within fire-resistance-rated stair enclosure. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 05 Section 

“Tube Railings (Stainless Steel)” concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Metals. 

2. Fasteners. 

3. Prefilled metal-pan-stair treads. 

B. Shop Drawings: 

1. Include plans, elevations, sections, details, and attachments to other work. 

2. Indicate sizes of metal sections, thickness of metals, profiles, holes, and field joints. 

3. Include plan at each level. 

05 51 13 
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1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. 

1. Keep steel members off ground and spaced by using pallets, dunnage, or other supports 

and spacers. 

2. Protect steel members and packaged materials from corrosion and deterioration. 

3. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures. 

a. Restore or replace damaged materials or structures as directed. 

PART 2 - PRODUCTS 

2.1 METALS 

A. Metal Surfaces: Provide materials with smooth, flat surfaces unless otherwise indicated. For 

components exposed to view in the completed Work, provide materials without seam marks, 

roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Uncoated, Cold-Rolled Steel Sheet: ASTM A1008/A1008M, structural steel, Grade 25, unless 

another grade is required by design loads; exposed. 

D. Uncoated, Hot-Rolled Steel Sheet: ASTM A1011/A1011M, structural steel, Grade 30, unless 

another grade is required by design loads. 

E. Galvanized-Steel Sheet: ASTM A653/A653M, G90 coating, structural steel, Grade 33, unless 

another grade is required by design loads. 

2.2 FASTENERS 

A. General: Provide zinc-plated fasteners with coating complying with ASTM B633 or 

ASTM F1941/F1941M, Class Fe/Zn 5 where built into exterior walls. 

1. Select fasteners for type, grade, and class required. 
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B. Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A; with hex nuts, 

ASTM A563; and, where indicated, flat washers. 

C. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563; and, 

where indicated, flat washers. 

1. Provide mechanically deposited or hot-dip, zinc-coated anchor bolts for stairs indicated to 

be galvanized. 

D. Post-Installed Anchors: chemical anchors capable of sustaining, without failure, a load equal to 

six times the load imposed when installed in unit masonry and four times the load imposed 

when installed in concrete, as determined by testing according to ASTM E488/E488M, 

conducted by a qualified independent testing agency. 

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with 

ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise indicated. 

2. Material Where Stainless Steel Is Indicated: Alloy Group 1 stainless-steel bolts, 

ASTM F593, and nuts, ASTM F594. 

2.3 MISCELLANEOUS MATERIALS 

A. Welding Electrodes: Comply with AWS requirements. 

B. Primer: 

1. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 

 

2. Provide primers that comply with Division 09 Section “High Performance Coatings” and 

the following: 

 

a. Interior Structural Steel:  Refer to First Coat for Steel, Structural Steel in Interior 

High-Performance Coating Schedule: General Use. 

b. Exposed Exterior Structural Steel: Refer to First Coat for Steel Substrates in 

Exterior High-Performance Coating Schedule. 

C. Galvanizing Touch-up Paint: High-zinc-dust-content paint complying with 

ASTM A780/A780M and compatible with paints specified to be used over it. 

D. Prefilled Concrete Treads: 

1. Concrete Materials and Properties: Comply with requirements in Division 03 Section 

"Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with 

minimum 28-day compressive strength of 3000 psi and maximum aggregate size of 1/2 

inch unless otherwise indicated. 

2. Plain Steel Welded-Wire Reinforcement: ASTM A1064/A10645M, steel, 6 by 6 inches, 

W1.4 by W1.4, unless otherwise indicated on Drawings. 

3. Reinforcement Supports: Bolsters, chairs, spacers, and other devices for spacing, 

supporting, and fastening welded-wire reinforcement in place. 
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a. Manufacture bar supports from steel wire, plastic, or precast concrete according to 

CRSI's "Manual of Standard Practice," of greater compressive strength than 

concrete. 

2.4 FABRICATION, GENERAL 

A. Provide complete stair assemblies, including metal framing, hangers, struts, clips, brackets, 

bearing plates, and other components necessary to support and anchor stairs and platforms on 

supporting structure. 

1. Join components by welding unless otherwise indicated. 

2. Use connections that maintain structural value of joined pieces. 

B. Assemble stairs in shop to greatest extent possible. 

1. Disassemble units only as necessary for shipping and handling limitations. 

2. Clearly mark units for reassembly and coordinated installation. 

C. Cut, drill, and punch metals cleanly and accurately. 

1. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise 

indicated. 

2. Remove sharp or rough areas on exposed surfaces. 

D. Form bent-metal corners to smallest radius possible without causing grain separation or 

otherwise impairing work. 

E. Form exposed work with accurate angles and surfaces and straight edges. 

F. Weld connections 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. Weld exposed corners and seams continuously unless otherwise indicated. 

5. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary 

Joint Finish Standards" for Finish #1 - No evidence of welded joint. 

G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 

where possible. 

1. Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or 

bolts unless otherwise indicated. 

2. Locate joints where least conspicuous. 

3. Provide weep holes where water may accumulate internally. 
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2.5 FABRICATION OF STEEL-FRAMED STAIRS 

A. NAAMM Stair Standard: Comply with NAAMM AMP 510, "Metal Stairs Manual," for 

Commercial Class, unless more stringent requirements are indicated. 

B. Stair Framing: 

1. Fabricate stringers steel rectangular tubes as indicated on Drawings. 

a. Stringer Size:  As indicated on Drawings. 

b. Provide closures for exposed ends of channel and rectangular tube stringers. 

c. Finish: Shop primed. 

2. Construct platforms of steel rectangular tube headers and miscellaneous framing 

members as indicated on Drawings. 

a. Provide closures for exposed ends of channel and rectangular tube framing. 

b. Finish: Shop primed. 

3. Weld stringers to headers; weld framing members to stringers and headers. 

4. Where stairs are enclosed by gypsum board assemblies, provide hanger rods or struts to 

support landings from floor construction above or below. 

a. Locate hanger rods and struts where they do not encroach on required stair width 

and are within the fire-resistance-rated stair enclosure. 

5. Where masonry walls support metal stairs, provide temporary supporting struts designed 

for erecting steel stair components before installing masonry. 

C. Metal Pan Stairs: Form risers, subtread pans, and subplatforms to configurations shown from 

steel sheet of thickness needed to comply with performance requirements, but not less than 

0.067 inch. 

1. Steel Sheet: Uncoated, cold-rolled steel sheet unless otherwise indicated. 

2. Directly weld metal pans to stringers; locate welds on top of subtreads where they will be 

concealed by concrete fill. Do not weld risers to stringers. 

3. Attach risers and subtreads to stringers with brackets made of steel angles or bars. Weld 

brackets to stringers and attach metal pans to brackets by welding. 

4. Shape metal pans to include nosing integral with riser. 

5. Provide subplatforms of configuration indicated or, if not indicated, the same as 

subtreads. Weld subplatforms to platform framing. 

a. Smooth Soffit Construction: Construct subplatforms with flat metal under surfaces 

to produce smooth soffits. 
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2.6 FABRICATION OF STAIR RAILINGS AND GUARDS 

A. Comply with applicable requirements in Division 05 Section “Tube Railings (Stainless Steel).” 

2.7 FINISHES 

A. Finish metal stairs after assembly. 

B. 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 D 6386, “Standard 

Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and 

Hardware Surfaces for Painting.”  

C. Shop prime iron and steel items unless they are to be embedded in concrete, sprayed-on 

fireproofing, or masonry, or unless otherwise indicated. 

1. Metal Fabrications: For all iron and steel items (except those noted below), shop prime 

with alkyd primer. 

2. Exterior Wall Metal Fabrications: For all iron and steel items occurring in exterior walls, 

shop prime with urethane primer. 

3. Exposed Exterior Metal Fabrications: For all iron and steel items exposed on the exterior, 

shop prime with zinc-rich primer. 

D. Shop Priming:  Immediately after surface preparation, apply one coat of primer according to 

manufacturer's written instructions and at rate recommended by SSPC to provide a minimum 

dry film thickness as listed below.  Use priming methods that result in full coverage of joints, 

corners, edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  

Change color of second coat to distinguish it from first. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify elevations of floors, bearing surfaces and locations of bearing plates, and other 

embedments for compliance with requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION OF METAL PAN STAIRS 

A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary 

for securing metal stairs to in-place construction. 
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1. Include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and 

other connectors. 

B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 

metal stairs. Set units accurately in location, alignment, and elevation, measured from 

established lines and levels and free of rack. 

C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete 

unless otherwise indicated. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 

masonry, or similar construction. 

E. Fit exposed connections accurately together to form hairline joints. 

1. Weld connections that are not to be left as exposed joints but cannot be shop welded 

because of shipping size limitations. 

2. Comply with requirements for welding in "Fabrication, General" Article. 

F. Place and finish concrete fill for treads and platforms to comply with Division 03 Section "Cast-

in-Place Concrete." 

3.3 RESTORATION 

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/A780M. 

END OF SECTION 05 51 13 
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SECTION 05 52 13 - TUBE RAILINGS (STAINLESS STEEL) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Stainless-steel tube railings. 

2. Stainless-steel fittings, brackets, and other railing accessories. 

1.3 COORDINATION 

A. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 

with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 

Project site in time for installation. 

B. Schedule installation so wall attachments are made only to completed walls. Do not support 

railings temporarily by any means that do not satisfy structural performance requirements. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Stainless-steel tube. 

2. Fasteners. 

3. Railing brackets, flanges, fittings, and anchors. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

C. Samples: For each type of exposed finish required. 

1. Include sample radius bend and weld. 

05 52 13 
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1.6 INFORMATIONAL SUBMITTALS 

A. Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products 

furnished comply with requirements. 

1.7 QUALITY ASSURANCE 

A. Source Limitations: Obtain each type of railing from single source from single manufacturer. 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

C. Shop Conditions: Maintain shop conditions in a clean manner to prevent contamination of 

stainless-steel surfaces. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

1.9 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with 

metal fabrications by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 

marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as 

supported rails unless otherwise indicated. 

1. Provide type of bracket with flange tapped for concealed anchorage to threaded hanger 

bolt and that provides minimum 1-1/2-inch clearance from inside face of handrail to 

finished wall surface. 



Tetra Tech TUBE RAILINGS (STAINLESS STEEL) 

Architects & Engineers Project No. 279180-22004 05 52 13 / Page 3 

2.3 STAINLESS STEEL 

A. Tubing: ASTM A 269, Grade MT 316L. 

B. Castings: ASTM A 743/A 743M, Grade CF 8M or CF 3M. 

C. Sheet, Strip, Plate, and Flat Bar: ASTM A 666, Type 316L. 

D. Bars and Shapes: ASTM A 276, Type 316L. 

2.4 FASTENERS 

A. General: Provide the following: 

1. Stainless-Steel Railings:  Type 316 stainless-steel fasteners. 

B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and 

class required to produce connections suitable for anchoring railings to other types of 

construction indicated and capable of withstanding design loads. 

C. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching 

them to other work, unless exposed fasteners are unavoidable or are the standard 

fastening method for railings indicated. 

2. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise 

indicated. 

D. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of 

sustaining, without failure, a load equal to 6 times the load imposed when installed in unit 

masonry and 4 times the load imposed when installed in concrete, as determined by testing 

according to ASTM E 488/E 488M, conducted by a qualified independent testing agency. 

1. Material: Alloy Group 2 stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594. 

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 C 1107/C 1107M. Provide grout specifically 

recommended by manufacturer for interior and exterior applications. 
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2.6 FABRICATION 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, 

member sizes and spacing, details, finish, and anchorage, but not less than that required to 

support structural loads. 

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. 

Disassemble units only as necessary for shipping and handling limitations. Clearly mark units 

for reassembly and coordinated installation. Use connections that maintain structural value of 

joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 

approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed 

surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that are exposed to weather in a manner that excludes water. Provide 

weep holes where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Connections: Fabricate railings with welded connections unless otherwise indicated. 

H. Welded Connections: Cope components at connections to provide close fit, or use fittings 

designed for this purpose. Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove flux immediately. 

4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 

shows after finishing and welded surface matches contours of adjoining surfaces. 

I. Form Changes in Direction as Follows: 

1. As detailed. 

2. By radius bends of radius indicated or not greater than 4”. 

J. For changes in direction made by bending, use jigs to produce uniform curvature for each 

repetitive configuration required. Maintain cross section of member throughout entire bend 

without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components. 

K. Close exposed ends of railing members with prefabricated end fittings. 

L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends 

of returns. 

M. Brackets, Flanges, Fittings, and Anchors: Provide stainless-steel wall brackets, flanges, 

miscellaneous fittings, and anchors to interconnect railing members to other work unless 

otherwise indicated. 
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1. Concealed Anchorage Brackets (Assembled Type): 

a. Basis-of-Design Product: Subject to compliance with requirements, provide R & B 

Wagner, Inc.; Handrail Bracket RB34125.4, or comparable product. 

1) Description: Round saddle with tapped mounting hole, high luster finish, 

Type 316L. 

a) Secure handrail to bracket with countersunk, tamper-resistant screws. 

2. Flanges: 

a. Basis-of-Design Product: Subject to compliance with requirements, provide R & B 

Wagner, Inc.; Heavy Base Flange 1537T, or comparable product. 

1) Description: Flange for level surface, high luster finish, Type 316L. 

a) Secure base flange to vertical post with set screw. 

b. Basis-of-Design Product: Subject to compliance with requirements, provide R & B 

Wagner, Inc.; Heavy Flush Base Flange 2606T, or comparable product. 

1) Description: Flange for level surface modified for angle, high luster finish, 

Type 316L. 

a) Secure beveled base flange to substrate at angled post with 

construction adhesive. 

3. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-

resistant fillers or other means to transfer loads through wall finishes to structural 

supports and prevent bracket or fitting rotation and crushing of substrate. 

N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry 

work. Fabricate anchorage devices capable of withstanding loads imposed by railings. 

Coordinate anchorage devices with supporting structure. 

O. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches long with 

inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal 

plate forming bottom closure. 

P. Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of 

open-sided floors and platforms. Fabricate to dimensions and details indicated. 

2.7 STAINLESS-STEEL FINISHES 

A. Comply with NAAMM’s “Metal Finishes Manual for Architectural and Metal Products” for 

recommendations for applying and designating finishes. 

B. Remove tool and die marks and stretch lines, or blend into finish. 
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C. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, 

free of cross scratches. Run grain with long dimension of each piece. 

D. Stainless Steel Tubing Finishes: 

1. 180-Grit Polished Finish: Uniform, directionally textured finish. 

E. Stainless Steel Sheet and Plate Finishes: 

1. Directional Satin Finish: ASTM A 489/A 480, No. 4. 

F. Passivating: When polishing is completed, passivate all surfaces, including areas sensitive to 

corrosion, including welded areas and adjacent heat-affected zones, perforated surfaces, etc. 

Follow passivating procedure established by standard industry best practices to thoroughly 

remove embedded foreign matter and leave surfaces chemically clean. Rinse thoroughly. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify 

that locations of concealed reinforcements are clearly marked for Installer. Locate 

reinforcements and mark locations if not already done. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Fit exposed connections together to form tight, hairline joints. 

B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in 

location, alignment, and elevation; measured from established lines and levels and free of rack. 

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. 



Tetra Tech TUBE RAILINGS (STAINLESS STEEL) 

Architects & Engineers Project No. 279180-22004 05 52 13 / Page 7 

3.3 RAILING CONNECTIONS 

A. Welded Connections: Use fully welded joints for permanently connecting railing components, 

unless otherwise indicated. Comply with requirements for welded connections in "Fabrication" 

Article whether welding is performed in the shop or in the field. 

B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than 

required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2 

inches beyond joint on either side, fasten internal sleeve securely to one side, and locate joint 

within 6 inches of post. Apply bead of clear silicone to provide smooth transition at joint. 

3.4 ANCHORING POSTS 

A. Use stainless-steel sleeves preset and anchored into concrete for installing posts. After posts are 

inserted into sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic 

grout, mixed and placed to comply with anchoring material manufacturer's written instructions, 

in two applications. 

B. 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, welded to post after placing anchoring material. 

C. Leave anchorage joint exposed with 1/8-inch buildup, sloped away from post. 

D. 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. 

E. Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete. 

3.5 ATTACHING RAILINGS 

A. Return railing ends at walls to within 1/2 inch of wall; provide fully-welded end closure of 

railings, ground smooth. 

B. Return railing ends to posts; fully welded to posts, ground smooth. 

C. Attach railings to wall with wall brackets. Provide brackets with minimum 1-1/2 inch clearance 

from inside face of handrail and finished wall surface. 

1. Locate brackets as indicated or, if not indicated, at spacing required to support structural 

loads. 

D. Secure wall brackets to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or 

lag bolts. 

2. For hollow masonry anchorage, use toggle bolts. 
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3. For steel-framed partitions, use self-tapping screws fastened to steel framing or to 

concealed steel reinforcements. 

E. Attach railing gates level, plumb, and secure for full opening without interference. 

1. Attach hardware using tamper-resistant or concealed means. 

2. Adjust hardware for smooth operation. 

3.6 ADJUSTING AND CLEANING 

A. Clean stainless steel by washing thoroughly with clean water and soap and rinsing with clean 

water and wiping dry. 

3.7 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 

coverings approved by railing manufacturer. Remove protective coverings at time of Substantial 

Completion. 

B. Restore finishes damaged during installation and construction so no evidence remains of 

correction work. Return items that cannot be refinished in field to shop; make required 

alterations and refinish entire unit or provide new units. 

END OF SECTION 05 52 13 
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SECTION 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. Dimension lumber framing (non-treated). 

3. Miscellaneous lumber (non-treated). 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal 

size in least dimension. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details.  

1. Wood-Preservative-Treated Lumber: Include data for wood-preservative treatment from 

chemical treatment manufacturer and certification by treating plant that treated materials 

comply with requirements. Indicate type of preservative used and net amount of 

preservative retained. 

2. Fire-Retardant-Treated Materials: 

a. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. 

Include physical properties of treated materials based on testing by a qualified 

independent testing agency. 

06 10 00 
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b. For fire-retardant treatments, include physical properties of treated lumber both 

before and after exposure to elevated temperatures, based on testing by a qualified 

independent testing agency according to ASTM D5664. 

c. For fire-retardant treatments, include physical properties of treated plywood both 

before and after exposure to elevated temperatures, based on testing by a qualified 

independent testing agency according to ASTM D5516. 

3. Dimension lumber framing (non-treated). 

4. Metal framing anchors. 

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. 

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. 
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D. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 

2. Spruce-pine-fir; NLGA. 

3. Hem-fir; WCLIB or WWPA. 

E. Application: Treat items indicated on Drawings, and the following: 

1. Wood nailers, blocking, and similar members in connection with flashing, vapor barriers, 

and waterproofing. 

2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with 

masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 DIMENSION LUMBER FRAMING (NON-TREATED) 

A. Joists, Rafters, and Other Framing Not Listed Above: No. 2 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 

b. Southern pine; SPIB. 

c. Douglas fir-larch; WCLIB or WWPA. 

d. Spruce-pine-fir; NLGA. 

e. Douglas fir-south; WWPA. 

f. Hem-fir; WCLIB or WWPA. 

g. Douglas fir-larch (north); NLGA. 

h. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.4 MISCELLANEOUS LUMBER (NON-TREATED) 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

2. Nailers. 

3. Furring. 

4. Grounds. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 

2. Mixed southern pine or southern pine; SPIB. 

3. Spruce-pine-fir; NLGA. 

4. Hem-fir; WCLIB or WWPA. 

5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. 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. 
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2.5 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 

specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 

treated, or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

2.6 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cleveland Steel Specialty Company. 

2. Simpson Strong-Tie Company Inc. 

B. Allowable design loads, as published by manufacturer, shall meet or exceed those of products of 

manufacturers listed. Manufacturer's published values shall be determined from empirical data 

or by rational engineering analysis and demonstrated by comprehensive testing performed by a 

qualified independent testing agency. Framing anchors shall be punched for fasteners adequate 

to withstand same loads as framing anchors. 

C. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 316. 

1. Use for exterior locations and where indicated. 

D. Bridging: Rigid, V-section, nailless type, 0.050 inch thick, length to suit joist size and spacing. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 

Construction," unless otherwise indicated. 

C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 

fitted. Fit rough carpentry accurately to other construction. Locate blocking and similar supports 

to comply with requirements for attaching other construction. 

D. Install metal framing anchors to comply with manufacturer's written instructions. Install 

fasteners through each fastener hole. 

E. Do not splice structural members between supports unless otherwise indicated. 

F. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 

specialty items, and trim. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
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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. 

G. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and 

as follows: 

1. Fire block concealed spaces between floor sleepers with same material as sleepers to 

limit concealed spaces to not more than 100 sq. ft. and to solidly fill space below 

partitions. 

H. 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. 

I. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

J. 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. 

K. 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. 

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. For products 

receiving a waterborne treatment, include statement that moisture content of treated materials 

was reduced to levels specified before shipment to Project site. 

1. Wood-Preservative-Treated Materials: 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. Fasteners. 

3. Adhesives. 

4. Isolation barrier membrane. 

06 10 26 
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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. 

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. 
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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. 

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. 
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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. 

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. 
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3. Attach subsequent blocking to bottom blocking with stainless steel screws, penetrating at 

least 1-1/4 inches in two rows, spaced not more than 24 inches on center and 6 inches 

from ends of blocking lengths. 

4. Attach plywood to substrate with stainless steel screws spaced at 12 inches on center 

maximum. Where more than one layer of plywood is being attached, attach subsequent 

plywood to base layer of plywood/substrate with polyurethane construction adhesive 

beads spaced at 6 inches on center maximum and stainless-steel screws, penetrating at 

least 3/4 inch in two rows, spaced not more than 12 inches on center and within 4 inches 

from end of panel lengths. 

5. At outside building corners, locate fasteners at 12 inches on center and 6 inches from 

corner, unless closer spacing is required to meet minimum 100 lb per fastener withdrawal 

force in any direction, or to comply with FM 1-49 recommendations. 

END OF SECTION 06 10 26 
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SECTION 06 16 00 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wall and soffit sheathing. 

2. Composite nail base insulated roof sheathing. 

3. Subflooring. 

4. Underlayment. 

5. Sheathing joint and penetration treatment. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details. For products 

receiving waterborne treatment, include statement that moisture content of treated materials was 

reduced to levels specified before shipment to Project site. 

1. Screws for fastening sheathing to cold-formed metal framing. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for item listed 

below, otherwise submit full Product Data for the following: 

1. Glass-mat gypsum wall sheathing. 

2. Cementitious backer units. 

06 16 00 
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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. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance Ratings: As tested according to ASTM E119; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance 

Directory" or from the listings of another qualified testing agency. 

2.2 WALL AND SOFFIT SHEATHING 

A. Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; GlassRoc Sheathing Type X.  

b. Georgia-Pacific Gypsum, LLC; DensGlass Fireguard Sheathing. 

c. USG Corporation; USG Securock Brand Glass-Mat Sheathing Firecode X. 

2. Type and Thickness: Type X, 5/8 inch thick. 

B. Cementitious Backer Units: ASTM C1325, Type A. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide USG 

Corporation; Durock Brand Cement Board with EdgeGuard, or comparable product. 

2. Thickness:  5/8 inch. 
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2.3 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 

this article for material and manufacture. 

1. For wall sheathing, provide fasteners of Type 304 stainless steel. 

B. 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. 

E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C954, 

except with wafer heads and reamer wings, length as recommended by screw manufacturer for 

material being fastened. 

F. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in 

length recommended by sheathing manufacturer for thickness of sheathing to be attached. 

1. For steel framing less than 0.0329 inch thick, use screws that comply with ASTM C1002. 

2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with 

ASTM C954. 

2.4 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with 

ASTM C834, compatible with sheathing tape and sheathing and recommended by tape and 

sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed 

fasteners. 

1. Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10 by 10 or 10 

by 20 threads/inch, of type recommended by sheathing and tape manufacturers for use 

with silicone emulsion sealant in sealing joints in glass-mat gypsum sheathing and with a 

history of successful in-service use. 

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. 
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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. Coordinate wall sheathing installation with flashing and joint-sealant installation so these 

materials are installed in sequence and manner that prevent exterior moisture from passing 

through completed assembly. 

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 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to wood framing with screws. 

2. Fasten gypsum sheathing to cold-formed metal framing with screws. 

3. Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural 

elements. 

4. Install panels with a 1/4-inch gap where they abut masonry or similar materials that might 

retain moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 

C. Vertical Installation: Install vertical edges centered over studs. Abut ends and edges with those 

of adjacent panels. Attach at perimeter and within field of panel to each stud. 

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from 

edges and ends of panels. 

D. Seal sheathing joints according to sheathing manufacturer's written instructions. 

1. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and 

trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed fasteners 

with a trowel so fasteners are completely covered. Seal other penetrations and openings. 

3.3 CEMENTITIOUS BACKER UNIT INSTALLATION 

A. Install panels and treat joints according to ANSI A108.11 and manufacturer's written 

instructions for type of application indicated. 
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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. 

B. Testing and Inspecting Agency: Owner may engage a qualified testing agency to perform tests 

and inspections. 

C. Inspections: Air-barrier and water-resistant glass-mat gypsum sheathing, accessories, and 

installation are subject to inspection for compliance with requirements. Inspections may 

include, but not be limited to, the following: 

1. Continuity of air-barrier system has been achieved throughout the building envelope with 

no gaps or holes. 

2. Compatible materials have been used. 

3. All penetrations have been sealed. 

D. Tests: As determined by testing agency.  

E. Air barriers will be considered defective if they do not pass tests and inspections. 

F. Correct damage to air barriers caused by testing; follow manufacturer's written instructions. 

END OF SECTION 06 16 00 
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SECTION 07 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. Partial 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. Partial Roof Tear-Off:  Removal of a portion 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, 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:  It is not expected that hazardous materials such as asbestos-containing 

materials will be encountered in the Work. 

1. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner.   

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. 

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. 
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2. Maintain temporary protection and leave in place until replacement roofing has been 

completed.  Remove temporary protection on completion of reroofing. 

B. 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. 

C. 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 and document conditions at 

each roof drain in writing prior to beginning work. 

D. 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. 

E. Verify that rooftop utilities and service piping have been shut off before beginning the Work. 

F. 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. 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. 

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.   



Tetra Tech PREPARATION FOR RE-ROOFING 

Architects & Engineers Project No. 279180-22004 07 01 50.19 / Page 5 

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. 

E. Replace deck as indicated on Drawings.  Replacement deck is specified in Division 5 Section 

"Steel Decking." 

3.4 EXISTING BASE FLASHINGS 

A. Remove existing base flashings and counterflashings 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. Glass-fiber blanket. 

3. Closed-cell spray polyurethane foam. 

4. Insulation for miscellaneous voids. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Adhesive for bonding insulation. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Extruded polystyrene board, Type IV, 25-psi. 

2. Extruded polystyrene board, Type IV, 25-psi, geotextile-faced drainage panels. 

3. Glass-fiber blanket, unfaced. 

4. Closed-cell spray polyurethane foam. 

5. Thermal barrier intumescent coating. 

6. Insulation for miscellaneous voids. 

1.5 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For closed-cell, spray polyurethane foam insulation. 

07 21 00 
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1.6 QUALITY ASSURANCE 

A. Spray Polyurethane Foam Installer Qualifications: An authorized representative who is trained 

and approved by manufacturer. 

B. Identification: Identify product R-values with manufacturer’s markings, or certification, in 

accordance with requirements of building Code in effect for the Project. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, 

soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 

written instructions for handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation and 

concealment. 

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project 

site until just before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in each 

area of construction. 

PART 2 - PRODUCTS 

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD 

A. Extruded Polystyrene Board, Type IV: ASTM C 578, Type IV, 25-psi minimum compressive 

strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 and 450, 

respectively, per ASTM E 84. 

1.  Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. DuPont; Styrofoam Brand Square Edge XPS Foam Insulation (Reduced GWP). 

b. Owens Corning; Foamular NGX 250 Extruded Polystyrene (XPS) Insulation 

(Square Edge). 

2. Thermal Resistance: R-value of 5.0 per inch. 

3. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 

B. Extruded Polystyrene Board, Type IV, Geotextile-Faced Drainage Panels: ASTM C 578, 

Type IV, 25-psi minimum compressive strength; geotextile-faced; maximum flame-spread and 

smoke-developed indexes of 25 and 450, respectively, per ASTM E 84; fabricated with one side 

having grooved drainage channels. 

1.  Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 
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a. Owens Corning; Foamular NGX Insul-Drain XPSDrainage Board. 

b. T. Clear Corporation; ThermaDry Insulating Drainage Panels Type 750. 

2. Thermal Resistance: R-value of 9.4 for 2-inch thickness. 

C. Extruded Polystyrene Board, Type VI: ASTM C 578, Type VI, 40-psi minimum compressive 

strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per 

ASTM E 84. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. DuPont; Styrofoam Brand Highload 40 psi Extruded Polystyrene Foam Insulation 

(Reduced GWP). 

b. Owens Corning; Foamular NGX 400 Extruded Polystyrene (XPS) Rigid Foam 

Insulation (Square Edge). 

2. Thermal Resistance: R-value of 5.0 per inch. 

2.2 GLASS-FIBER BLANKET 

A. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for 

combustion characteristics. 

1.  Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. CertainTeed Corporation; Sustainable Insulation Fiber Glass Building. 

b. Owens Corning; EcoTouch Pink Fiberglas Insulation. 

2.3 CLOSED-CELL SPRAY POLYURETHANE FOAM 

A. Closed-Cell Spray Polyurethane Foam: ASTM C 1029, Type II, minimum density of 2 lb/cu. ft. 

and minimum aged R-value at 1-inch thickness of 6.2 deg F x h x sq. ft./Btu at 75 deg F. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Gaco Western LLC; GacoWallFoam 183M. 

b. Lapolla Industries, Inc.; Foam-Lok 2000-4G. 

2. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index:  25 or less. 

b. Smoke-Developed Index:  450 or less. 
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B. Miscellaneous Materials: 

1. Primer: Material recommended by insulation manufacturer where required for adhesion 

of insulation to substrates. 

2. Membrane at Transitions:  Provide membrane at transitions in substrate and connections 

to adjacent elements acceptable to the spray polyurethane foam manufacturer. 

3. Thermal Barrier Intumescent Coating: Intumescent water-based, spray-applied coating 

that has been tested and approved for use in a building interior as a 15-minute alternative 

thermal barrier complying with New York State Code and New York State VOC 

regulations. Use only products that have been tested and approved for use with spray 

polyurethane foam to be used; provide primer as required. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 

International Fireproof Technology, Inc.; DC315, or comparable product. 

2.4 ACCESSORIES 

A. Insulation for Miscellaneous Voids: 

1. Spray Polyurethane Foam Insulation for Miscellaneous Voids: ASTM C 1029, Type II, 

closed cell, minimum density of 1.75 lb/cu. ft. and minimum aged R-value at 1-inch 

thickness of 6.0 deg F x h x sq. ft./Btu at 75 deg F, with maximum flame-spread and 

smoke-developed indexes of 25 and 400, respectively, per ASTM E 84. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 

DuPont; Froth-Pak Foam Insulation, or comparable product. 

B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier 

materials, and with demonstrated capability to bond insulation securely to substrates without 

damaging insulation and substrates. 

1. Adhesives shall have a VOC content of 70 g/L or less. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for conditions affecting performance of the Work. 

B. Clean substrates of substances that are harmful to insulation, including removing projections 

capable of puncturing insulation, or that interfere with insulation attachment. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 



Tetra Tech THERMAL INSULATION 

Architects & Engineers Project No. 279180-22004 07 21 00 / Page 5 

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 SLAB INSULATION 

A. On vertical slab edge surfaces, set extruded polystyrene board (Type IV, 25-psi) insulation units 

using manufacturer's recommended adhesive according to manufacturer's written instructions. 

B. On horizontal surfaces, loosely lay extruded polystyrene board (Type VI, 40-psi) insulation 

units according to manufacturer's written instructions. Stagger end joints and tightly abut 

insulation units. 

3.4 INSTALLATION OF FOUNDATION WALL INSULATION 

A. Butt extruded polystyrene board panels together for tight fit. 

B. Adhesive Installation: Install with adhesive according to manufacturer's written instructions. 

3.5 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches o.c. 

both ways on inside face and as recommended by manufacturer. Fit courses of extruded 

polystyrene board (Type IV, 25-psi) insulation between wall ties and other obstructions, with 

edges butted tightly in both directions. Press units firmly against inside substrates. 

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall 

ties designed for this purpose and specified in Division 04 Section "Unit Masonry." 

3.6 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Blanket Insulation: Install in cavities formed by framing members according to the following 

requirements: 
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1. Use insulation widths and lengths that fill the cavities formed by framing members. If 

more than one length is required to fill the cavities, provide lengths that will produce a 

snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 

edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 

protected from contact with insulation. 

4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced 

blankets mechanically and support faced blankets by taping flanges of insulation to 

flanges of metal studs. 

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required 

to prevent gaps in insulation using the following materials: 

1. Spray Polyurethane Insulation for Miscellaneous Voids: Apply according to 

manufacturer's written instructions. 

3.7 INSTALLATION OF SPRAY FOAM INSULATION 

A. Verify that substrates are clean, dry, and free of substances that are harmful to insulation. 

B. Priming: Prime substrates where recommended by insulation manufacturer. Apply primer to 

comply with insulation manufacturer's written instructions. Confine primers to areas to be 

insulated; do not allow spillage or migration onto adjoining surfaces. 

C. Comply with insulation manufacturer's written instructions applicable to products and 

applications. 

D. Prior to application, bridge gaps in construction at changes in substrate plane or changes in 

adjoining materials as recommended by manufacturer. 

E. Spray insulation to envelop entire area to be insulated and fill voids. 

F. Apply in multiple passes to not exceed maximum thicknesses recommended by manufacturer. 

G. Apply thermal barrier intumescent coating in accordance with manufacturer’s written 

instructions and at the required dry film thickness per the applicable spray foam evaluation 

report.  
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3.8 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 

other causes. Provide temporary coverings or enclosures where insulation is subject to abuse 

and cannot be concealed and protected by permanent construction immediately after 

installation. 

END OF SECTION 07 21 00 
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SECTION 07 24 19 - WATER-DRAINAGE EXTERIOR INSULATION AND FINISH 

SYSTEM (EIFS) 

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. EIFS-clad drainage-wall assemblies, including EIFS manufacturer’s air and water-

resistive barrier system, that are field applied over substrate. 

1.3 DEFINITIONS 

A. Definitions in ASTM E2110 apply to Work of this Section. 

B. EIFS: Exterior insulation and finish system(s). 

C. Polymer-Based Exterior Insulation and Finish System: Class PB EIFS, as defined in 

ASTM E2568. 

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 EIFS component indicated. 

1. Air and water-resistive barrier system. 

2. Flexible-membrane flashing. 

3. Insulation adhesive. 

4. Molded, (expanded) rigid cellular polystyrene board insulation. 

5. Reinforcing mesh. 

6. Base coat. 

7. Water-resistant base coat. 

8. Primer. 

9. Finish coat. 

10. Sealer. 

11. Trim accessories. 

07 24 19 
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B. Shop Drawings: Include plans, elevations, sections, details of components, details of 

penetrations and terminations, flashing details, joint locations and configurations, air and water-

resistive barrier system details, and connections and attachments to other work. 

C. Samples: For each type of finish-coat color and texture indicated. 

1. Include similar Samples of exposed accessories involving color selection. 

D. Sample Warranties: For special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates: Signed by EIFS manufacturer, certifying the following: 

1. EIFS complies with requirements. 

2. EIFS substrate is acceptable to EIFS manufacturer. 

3. Accessory products installed with EIFS, including joint sealants, flashing, air and water-

resistive barrier systems, and trim, whether or not furnished by EIFS manufacturer and 

whether or not specified in this Section, are acceptable to EIFS manufacturer. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For EIFS to include in maintenance manuals. 

B. Executed Warranties: For special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An installer who is currently listed in the AWCI International database, 

is certified in writing by EIFS manufacturer as qualified to install Class PB EIFS using trained 

workers, and who has successfully completed a minimum of three comparable projects. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, to set quality standards for materials and execution, and to set quality 

standards for fabrication and installation. 

1. Build mockup of typical wall area in size approximately 96 inches long by 96 inches high 

by full thickness, including metal studs, sheathing, and EIFS-clad drainage-wall 

assemblies, including air and water-resistive barrier system. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

C. Identification: Identify product R-values with manufacturer’s markings, or certification, in 

accordance with requirements of building Code in effect for the Project. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original, unopened packages with manufacturers' labels intact and clearly 

identifying products. 

B. Store materials inside and under cover; keep them dry and protected from weather, direct 

sunlight, surface contamination, aging, corrosion, damaging temperatures, construction traffic, 

and other causes. 

1. Stack insulation board flat and off the ground. 

2. Protect plastic insulation against ignition at all times. Do not deliver plastic insulating 

materials to Project site before installation time. 

3. Complete installation and concealment of plastic materials as rapidly as possible in each 

area of construction. 

1.10 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions and ambient outdoor air, humidity, and substrate temperatures permit EIFS to be 

applied, dried, and cured according to manufacturers' written instructions and warranty 

requirements. 

1.11 WARRANTY 

A. Manufacturer's Special Warranty: Manufacturer agrees to correct or replace components of 

EIFS-clad drainage-wall assemblies that fail in materials within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Bond integrity and weathertightness. 

b. Deterioration of EIFS finishes and other EIFS materials beyond normal 

weathering. 

2. Warranty coverage includes the following components of EIFS-clad drainage-wall 

assemblies: 

a. EIFS finish, including base coats, finish coats, and reinforcing mesh. 

b. Insulation installed as part of EIFS. 

c. Insulation adhesive. 

d. Flashing. 

e. Air and water-resistive barrier systems. 

f. EIFS drainage components. 

3. Warranty Period: Minimum 10 years from date of Substantial Completion. 

B. Special Project Warranty: Installer agrees to restore or replace EIFS work as necessary to 

correct faulty and defective work and as necessary to maintain work in a weathertight condition. 

This warranty, signed by the Installer, covers the Work of this Section, including all 

components of the EIFS system for the following warranty period: 
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1. Warranty Period: Two 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: 

1. Dryvit Systems, Inc. 

2. Sto Corp. 

B. Source Limitations: Obtain EIFS from single source from single EIFS manufacturer and from 

sources approved by EIFS manufacturer as compatible with EIFS components. 

2.2 PERFORMANCE REQUIREMENTS 

A. EIFS Performance: Comply with ASTM E2568 and with the following: 

1. Weathertightness: Resistant to uncontrolled water penetration from exterior, with a 

means to drain water entering EIFS to the exterior. 

2. Structural Performance of Assembly and Components: 

a. Wind Loads: As indicated on Drawings. 

3. Impact Performance: ASTM E2568, Ultra-High impact resistance unless otherwise 

indicated. 

4. Abrasion Resistance of Finish Coat: Sample consisting of 1-inch-thick EIFS mounted on 

1/2-inch-thick gypsum board; cured for a minimum of 28 days and shows no cracking, 

checking, or loss of film integrity after exposure to 528 quarts of sand when tested 

according to ASTM D968, Method A. 

5. Mildew Resistance of Finish Coat: Sample applied to 2-by-2-inch clean glass substrate; 

cured for 28 days and shows no growth when tested according to ASTM D3273 and 

evaluated according to ASTM D3274. 

6. Drainage Efficiency: 90 percent average minimum when tested according to 

ASTM E2273. 

2.3 EIFS MATERIALS 

A. Air and Water-Resistive Barrier System: EIFS manufacturer's standard formulation and 

accessories for use as air and water-resistive barrier system; vapor-permeable type; compatible 

with substrate. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd


Tetra Tech WATER-DRAINAGE EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) 

Architects & Engineers Project No. 279180-22004 07 24 19 / Page 5 

1. Water-Resistance: Comply with physical and performance criteria of 

ASTM E2570/E2570M. 

B. Flexible-Membrane Flashing: Cold-applied, self-adhering, self-healing, rubberized-asphalt, and 

polyethylene-film composite sheet or tape and primer; EIFS manufacturer's standard or product 

recommended in writing by EIFS manufacturer. 

C. Insulation Adhesive: EIFS manufacturer's standard formulation designed for indicated use; 

specifically formulated to be applied to back side of insulation in a manner that creates open 

vertical channels designed to serve as an integral part of the water-drainage system of the EIFS-

clad drainage-wall assembly; compatible with substrate; and complying with one of the 

following: 

1. Job-mixed formulation of portland cement complying with ASTM C150/C150M, Type I, 

and polymer-based adhesive specified for base coat. 

2. Factory-blended dry formulation of portland cement, dry polymer admixture, and fillers 

specified for base coat. 

D. Drainage Strip:  EIFS manufacturer's standard or product recommended in writing by EIFS 

manufacturer. 

E. Molded, (Expanded) Rigid Cellular Polystyrene Board Insulation: Comply with 

ASTM E2430/E2430M, unless otherwise noted, and the following: 

1. Flame-Spread and Smoke-Developed Indexes: 25 and 450 or less, respectively, according 

to ASTM E84. 

2. Dimensions: Provide insulation boards of not more than 24 by 48 inches, with thickness 

indicated on Drawings. 

3. Foam Buildouts: Provide with profiles and dimensions indicated on Drawings. 

F. Reinforcing Mesh: Balanced, alkali-resistant, open-weave, glass-fiber mesh treated for 

compatibility with other EIFS materials, made from continuous multiend strands with retained 

mesh tensile strength of not less than 120 lbf/in. according to ASTM E2098/E2098M and the 

following: 

1. Reinforcing Mesh for EIFS, General: Not less than weight required to comply with 

impact-performance level specified in "Performance Requirements" Article. 

2. Detail-Reinforcing Mesh: Not less than 4.0 oz./sq. yd. 

G. Base Coat: EIFS manufacturer's standard mixture complying with one of the following: 

1. Job-mixed formulation of Portland cement complying with ASTM C150/C150M, Type I, 

white or natural color; and manufacturer's standard polymer-emulsion adhesive designed 

for use with Portland cement. 

2. Factory-blended dry formulation of Portland cement, dry polymer admixture, and inert 

fillers to which only water is added at Project site. 

H. Water-Resistant Base Coat: EIFS manufacturer's standard water-resistant formulation 

complying with one of the following: 
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1. Job-mixed formulation of Portland cement complying with ASTM C150/C150M, Type I, 

white or natural color; and manufacturer's standard polymer-emulsion adhesive designed 

for use with Portland cement. 

2. Job-combined formulation of manufacturer's standard polymer-emulsion adhesive and 

manufacturer's standard dry mix containing Portland cement. 

I. Primer: EIFS manufacturer's standard factory-mixed, elastomeric-polymer primer for preparing 

base-coat surface for application of finish coat. 

J. Finish Coat: EIFS manufacturer's standard acrylic-based coating complying with the following: 

1. Factory-mixed formulation of polymer-emulsion binder, colorfast mineral pigments, 

sound stone particles, and fillers. 

2. Colors:  As selected by Architect from manufacturer's full range. 

3. Textures:  As selected by Architect from manufacturer's full range. 

K. Sealer: Manufacturer's waterproof, clear acrylic-based sealer for protecting finish coat. 

L. Water: Potable. 

M. Trim Accessories: Type as designated or required to suit conditions indicated and to comply 

with EIFS manufacturer's written instructions; manufactured from UV-stabilized PVC; and 

complying with ASTM D1784, manufacturer's standard cell class for use intended, and 

ASTM C1063, including, but not limited to, the following: 

1. Weep Screed/Track: Prefabricated, one-piece type for attachment behind insulation with 

perforated face leg extended to form a drip and weep holes in track bottom, of depth 

required to suit thickness of coating and insulation, with face leg perforated for bonding 

to coating and back leg; designed to drain incidental moisture that gets into wall 

construction to the exterior at terminations of EIFS with drainage. 

2.4 MIXING 

A. Comply with EIFS manufacturer's requirements for combining and mixing materials. Do not 

introduce admixtures, water, or other materials, except as recommended by EIFS manufacturer. 

Mix materials in clean containers. Use materials within time period specified by EIFS 

manufacturer or discard. 

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 roof edges, wall framing, flashings, openings, substrates, and junctures at other 

construction for suitable conditions where EIFS will be installed. 



Tetra Tech WATER-DRAINAGE EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) 

Architects & Engineers Project No. 279180-22004 07 24 19 / Page 7 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Begin coating application only after surfaces are dry. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Protect contiguous work from moisture deterioration and soiling caused by application of EIFS. 

Provide temporary covering and other protection needed to prevent spattering of exterior finish 

coats on other work. 

B. Protect EIFS, substrates, and wall construction behind them from inclement weather during 

installation. Prevent penetration of moisture behind drainage plane of EIFS and deterioration of 

substrates. 

C. Prepare and clean substrates to comply with EIFS manufacturer's written instructions to obtain 

optimum bond between substrate and adhesive for insulation. 

1. Concrete Substrates: Provide clean, dry, neutral-pH substrate for insulation installation. 

Verify suitability of substrate by performing bond and moisture tests recommended by 

EIFS manufacturer. 

3.3 EIFS INSTALLATION, GENERAL 

A. Comply with ASTM C1397, ASTM E2511, and EIFS manufacturer's written instructions for 

installation of EIFS as applicable to each type of substrate indicated. 

3.4 SUBSTRATE PROTECTION APPLICATION 

A. Air and Water-Resistive Barrier System: Apply over sheathing to provide an air and water-

resistive barrier. 

1. Tape and seal joints, exposed edges, terminations, and inside and outside corners of 

sheathing unless otherwise indicated by EIFS manufacturer's written instructions. 

B. Flexible-Membrane Flashing: Install over water-resistive barrier coating, applied and lapped to 

shed water; seal at openings, penetrations, and terminations. Prime substrates with flashing 

primer if required and install flashing. 

3.5 TRIM INSTALLATION 

A. Trim: Apply trim accessories as indicated, and as accepted by EIFS manufacturer. Coordinate 

with installation of insulation. 

1. Weep Screed/Track: Use at finished grade bottom termination edges of water-drainage 

EIFS unless otherwise indicated. 



WATER-DRAINAGE EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) Tetra Tech 

07 24 19 / Page 8 Project No. 279180-22004 Architects & Engineers 

3.6 INSULATION INSTALLATION 

A. Board Insulation: Adhesively attach insulation to substrate in compliance with ASTM C1397 

and the following: 

1. Apply adhesive to insulation by notched-trowel method, with notches oriented vertically 

to produce drainage channels that remain functional after the insulation is adhered to 

substrate. 

2. Press and slide insulation into place. Apply pressure over entire surface of insulation to 

accomplish uniform contact, high initial grab, and overall level surface. 

3. Allow adhered insulation to remain undisturbed for not less than 24 hours, before 

beginning rasping and sanding insulation or applying base coat and reinforcing mesh. 

4. Apply insulation over substrates in courses with long edges of boards oriented 

horizontally. 

5. Begin first course of insulation from a level base line and work upward. 

6. Begin first course of insulation from screed/track and work upward.  

7. Stagger vertical joints of insulation boards in successive courses to produce running bond 

pattern. Locate joints, so no piece of insulation is less than 12 inches wide or 6 inches 

high. Offset joints not less than 6 inches from corners of window and door openings and 

not less than 4 inches from aesthetic reveals. 

a. Adhesive Attachment: Offset joints of insulation not less than 6 inches from 

horizontal and 4 inches from vertical joints in sheathing. 

8. Interlock ends at internal and external corners. 

9. Abut insulation tightly at joints within and between each course to produce flush, 

continuously even surfaces without gaps or raised edges between boards. If gaps greater 

than 1/16 inch occur, fill with insulation cut to fit gaps exactly; insert insulation without 

using adhesive or other material. 

10. Cut insulation to fit openings, corners, and projections precisely and to produce edges 

and shapes complying with details indicated. 

11. Rasp or sand flush entire surface of insulation to remove irregularities projecting more 

than 1/32 inch from surface of insulation and to remove yellowed areas due to sun 

exposure; do not create depressions deeper than 1/16 inch. Prevent airborne dispersal and 

immediately collect insulation raspings or sandings. 

12. Cut aesthetic reveals in outside face of insulation with high-speed router and bit 

configured to produce grooves, rabbets, and other features that comply with profiles and 

locations indicated. Do not reduce insulation thickness at aesthetic reveals to less than 3/4 

inch. 

13. Install foam buildouts and attach to structural substrate by adhesive. 
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14. Interrupt insulation for expansion joints where indicated. 

15. Form joints for sealant application by leaving gaps between adjoining insulation edges 

and between insulation edges and dissimilar adjoining surfaces. Make gaps wide enough 

to produce joint widths indicated after encapsulating joint substrates with base coat and 

reinforcing mesh. 

16. Before installing insulation and before applying field-applied reinforcing mesh, fully 

wrap board edges. Cover edges of board and extend encapsulating mesh not less than 2-

1/2 inches over front and back face unless otherwise indicated on Drawings. 

17. Treat exposed edges of insulation as follows: 

a. Except for edges forming substrates of sealant joints, encapsulate with base coat, 

reinforcing mesh, and finish coat. 

b. Encapsulate edges forming substrates of sealant joints within EIFS or between 

EIFS and other work with base coat and reinforcing mesh. Treat edges as 

recommended by EIFS manufacturer for proper sealant installation. 

c. At edges trimmed by accessories, extend base coat, reinforcing mesh, and finish 

coat over face leg of accessories. 

18. Coordinate installation of flashing and insulation to produce wall assembly that does not 

allow water to penetrate behind flashing and water-resistive barrier coating. 

B. Expansion Joints: Install at locations indicated, where required by EIFS manufacturer, and as 

follows: 

1. At expansion joints in substrates behind EIFS. 

2. Where EIFS adjoin dissimilar substrates, materials, and construction, including other 

EIFS. 

3. Where wall height or building shape changes. 

4. Where EIFS manufacturer requires joints in long continuous elevations. 

3.7 BASE-COAT APPLICATION 

A. Water-Resistant Base Coat: Apply full-thickness coverage to exposed insulation and to exposed 

surrounding surfaces indicated on Drawings. 

B. Base Coat: Apply full coverage to exposed insulation with not less than 1/16-inch dry-coat 

thickness. 

C. Reinforcing Mesh: Embed reinforcing mesh in wet base coat to produce wrinkle-free 

installation with mesh continuous at corners, overlapped not less than 2-1/2 inches or otherwise 

treated at joints to comply with ASTM C1397. Do not lap reinforcing mesh within 8 inches of 

corners. Completely embed mesh, applying additional base-coat material if necessary, so 

reinforcing-mesh color and pattern are invisible. 
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D. Double-Layer Reinforcing-Mesh Application: Where indicated or required, apply second base 

coat and second layer of reinforcing mesh, overlapped not less than 2-1/2 inches or otherwise 

treated at joints to comply with ASTM C1397 in same manner as first application. Do not apply 

until first base coat has cured. 

E. Additional Reinforcing Mesh: Apply detail-reinforcing mesh around openings, extending 4 

inches beyond perimeter. Apply additional 9-by-12-inch detail-reinforcing mesh diagonally at 

corners of openings (re-entrant corners). Apply 8-inch-wide, detail-reinforcing mesh at both 

inside and outside corners unless base layer of mesh is lapped not less than 4 inches on each 

side of corners. 

1. At aesthetic reveals, apply detail-reinforcing mesh not less than 8 inches wide. 

2. Embed detail-reinforcing mesh in base coat before applying first layer of reinforcing 

mesh. 

F. Double Base-Coat Application: Where indicated, apply second base coat in same manner as 

first application, except without reinforcing mesh. Do not apply until first base coat has cured, 

or as recommended by manufacturer. 

3.8 FINISH-COAT APPLICATION 

A. Primer: Apply over dry base coat. 

B. Finish Coat: Apply full-thickness coverage over dry primed base coat, maintaining a wet edge 

at all times for uniform appearance, to produce a uniform finish of color and texture matching 

approved sample and free of cold joints, shadow lines, and texture variations. 

C. Sealer Coat: Apply over dry finish coat, in number of coats and thickness required by EIFS 

manufacturer. 

3.9 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the following 

special inspections: 

1. Air and water-resistive barrier systems applied over sheathing. 

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

C. EIFS Tests and Inspections: According to ASTM E2359/E2359M. 

D. EIFS will be considered defective if it does not pass tests and inspections. 
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3.10 CLEANING AND PROTECTION 

A. Remove temporary covering and protection of other work. Promptly remove coating materials 

from window and door frames and other surfaces outside areas indicated to receive EIFS 

coatings. 

END OF SECTION 07 24 19 
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SECTION 07 25 00 - WEATHER 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. Building paper. 

2. Building wrap. 

3. Flexible flashing. 

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. Building paper. 

2. Building-wrap tape. 

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. Building Wrap. 

2. Flexible flashing. 

PART 2 - PRODUCTS 

2.1 WATER-RESISTIVE BARRIER 

A. Building Paper:  ASTM D 226, Type 1 (No. 15 asphalt-saturated organic felt), unperforated. 

07 25 00 
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B. Building Wrap:  ASTM E 1677, Type I air barrier; meeting air and water-vapor permeance 

standards and with flame-spread and smoke-developed indexes of less than 25 and 450, 

respectively, when tested according to ASTM E 84; UV stabilized; and acceptable to authorities 

having jurisdiction. 

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. DuPont (E. I. du Pont de Nemours and Company); Tyvek CommercialWrap. 

b. Reemay, Inc.; Typar HouseWrap. 

2. Allowable UV Exposure Time:  Not less than three months. 

C. Building-Wrap Tape:  Pressure-sensitive plastic tape recommended by building-wrap 

manufacturer for sealing joints and penetrations in building wrap. 

2.2 MISCELLANEOUS MATERIALS 

A. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, 

rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum foil, or 

spunbonded polyolefin to produce an overall thickness of not less than 0.040 inch. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing. 

b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Vycor V40 

Self-Adhered Flashing. 

c. Sandell Manufacturing Co., Inc.; Presto-Seal. 

B. Primer for Flexible Flashing:  Product recommended by manufacturer of flexible flashing for 

substrate. 

C. Nails and Staples:  ASTM F 1667. 

PART 3 - EXECUTION 

3.1 WATER-RESISTIVE BARRIER INSTALLATION 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Cover exposed exterior surface of sheathing with water-resistive barrier securely fastened to 

framing immediately after sheathing is installed. 

C. Cover sheathing with water-resistive barrier as follows: 

1. Cut back barrier 1/2 inch on each side of the break in supporting members at expansion- 

or control-joint locations. 

http://www.specagent.com/LookUp/?ulid=4714&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799800&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799804&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=4716&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799813&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799816&mf=04&src=wd
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2. Apply barrier to cover vertical flashing with a minimum 4-inch overlap unless otherwise 

indicated. 

D. Building Paper:  Apply horizontally with a 2-inch overlap and a 6-inch end lap; fasten to 

sheathing with galvanized staples or roofing nails. 

E. Building Wrap:  Comply with manufacturer's written instructions. 

1. Seal seams, edges, fasteners, and penetrations with tape. 

2. Extend into jambs of openings and seal corners with tape. 

3.2 FLEXIBLE FLASHING INSTALLATION 

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions. 

1. Prime substrates as recommended by flashing manufacturer. 

2. Lap seams and junctures with other materials at least 4 inches except that at flashing 

flanges of other construction, laps need not exceed flange width. 

3. Lap flashing over water-resistive barrier at bottom and sides of openings. 

4. Lap water-resistive barrier over flashing at heads of openings. 

5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to ensure 

that flashing is completely adhered to substrates. 

END OF SECTION 07 25 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. 

1. Accessory materials. 

07 27 26 
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2. Primers. 

3. Stainless-steel sheet. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. High-build, vapor-retarding air barrier. 

C. Shop Drawings: For air-barrier assemblies. 

1. Show locations and extent of air-barrier materials, accessories, and assemblies specific to 

Project conditions. 

2. Include details for substrate joints and cracks, counterflashing strips, penetrations, inside 

and outside corners, terminations, and tie-ins with adjoining construction. 

3. Include details of interfaces with other materials that form part of air barrier. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer.  

B. Product Certificates, Compatibility: From air-barrier manufacturer, certifying compatibility of 

air barriers and accessory materials with Project materials that connect to or that come in 

contact with the barrier. 

C. Product Certificates, Fire Propagation Characteristics: From a qualified testing agency, 

documenting that air barrier system as a component of the indicated wall assembly has been 

tested and passed NFPA 285.  

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

B. Mockups: Build mockups to set quality standards for materials and execution. 

1. Build integrated mockups of exterior wall assembly 8 feet long by 8 feet high, 

incorporating backup wall construction, external cladding, window, storefront, door 

frame and sill, insulation, ties and other penetrations, and flashing to demonstrate surface 

preparation, crack and joint treatment, application of air barriers, and sealing of gaps, 

terminations, and penetrations of air-barrier assembly. 

a. Include junction with roofing membrane and foundation wall intersection. 

b. If Architect determines mockups do not comply with requirements, reconstruct 

mockups and apply air barrier until mockups are approved. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

B. Protect stored materials from direct sunlight. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 

temperatures recommended in writing by air-barrier manufacturer. 

1. Protect substrates from environmental conditions that affect air-barrier performance. 

2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Source Limitations: Obtain primary air-barrier materials and air-barrier accessories from single 

source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall be 

capable of performing as a continuous air barrier and as a liquid-water drainage plane flashed to 

discharge to the exterior incidental condensation or water penetration. Air-barrier assemblies 

shall be capable of accommodating substrate movement and of sealing substrate expansion and 

control joints, construction material changes, penetrations, tie-ins to installed waterproofing, 

and transitions at perimeter conditions without deterioration and air leakage exceeding specified 

limits. 

B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft., 

when tested according to ASTM E2357. 

2.3 HIGH-BUILD AIR BARRIERS, VAPOR RETARDING 

A. High-Build, Vapor-Retarding Air Barrier:  Synthetic polymer membrane with an installed dry 

film thickness, according to manufacturer's written instructions, of 40 mils or thicker over 

smooth, void-free substrates. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

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. 

http://www.specagent.com/LookUp/?ulid=12375&mf=04&src=wd
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2. Physical and Performance Properties: 

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. 

pressure difference; ASTM E2178. 

b. Vapor Permeance: Maximum 0.1 perm; ASTM E96/E96M, Desiccant Method. 

c. Ultimate Elongation: Minimum300 percent; ASTM D412, Die C. 

d. Adhesion to Substrate: Minimum 16 lbf/sq. in. when tested according to 

ASTM D4541. 

e. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 

f. UV Resistance: Can be exposed to sunlight for 90 days according to 

manufacturer's written instructions. 

2.4 ACCESSORY MATERIALS 

A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric and 

strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars, 

termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap sealants, 

and other accessory materials that are recommended in writing by air-barrier manufacturer to 

produce a complete air-barrier assembly and that are compatible with primary air-barrier 

material and adjacent construction to which they may seal. 

B. Primer: Liquid waterborne primer recommended for substrate by air-barrier material 

manufacturer. 

C. Stainless-Steel Sheet: ASTM A240/A240M, Type 304, 0.0187 inch thick, and Series 300 

stainless-steel fasteners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements and other conditions affecting performance of the Work. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other 

contaminants. 

2. Verify that substrates have cured and aged for minimum time recommended in writing by 

air-barrier manufacturer. 

3. Verify that substrates are visibly dry and free of moisture. Test concrete substrates for 

capillary moisture by plastic sheet method according to ASTM D4263. 

4. Verify that masonry joints are flush and completely filled with mortar. 

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 SURFACE PREPARATION 

A. Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according to 

manufacturer's written instructions and details. Provide clean, dust-free, and dry substrate for 

air-barrier application. 

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 

affecting other construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 

penetrating contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 

holes, and other voids in concrete with substrate-patching material. 

E. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 

F. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and 

edges to form a smooth transition from one plane to another. 

G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another 

with stainless-steel sheet mechanically fastened to structural framing to provide continuous 

support for air barrier. 

H. Bridge expansion joints and discontinuous wall-to-wall, deck-to-wall, and deck-to-deck joints 

with air-barrier accessory material that accommodates joint movement according to 

manufacturer's written instructions and details. 

3.3 ACCESSORIES INSTALLATION 

A. Install accessory materials according to air-barrier manufacturer's written instructions and 

details to form a seal with adjacent construction and ensure continuity of air and water barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and base 

flashing to ensure continuity of air barrier with roofing membrane. 

2. Install transition strip on roofing membrane or base flashing so that a minimum of 3 

inches of coverage is achieved over each substrate. 

3. Unless manufacturer recommends in writing against priming, apply primer to substrates 

at required rate and allow it to dry. 

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that 

will be covered by air-barrier material on same day. Reprime areas exposed for more than 

24 hours. 

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. 



FLUID-APPLIED MEMBRANE AIR BARRIERS  Tetra Tech 

07 27 26 / Page 6 Project No. 279180-22004 Architects & Engineers 

C. At end of each working day, seal top edge of strips and transition strips to substrate with 

termination mastic. 

D. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended 

application temperature ranges. Consult manufacturer when sealant cannot be applied within 

these temperature ranges. 

E. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, 

storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is 

achieved over each substrate. Maintain 3 inches of full contact over firm bearing to perimeter 

frames, with not less than 1 inch of full contact. 

1. Transition Strip: Roll firmly to enhance adhesion. 

F. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and 

miscellaneous penetrations of air-barrier material with foam sealant. 

G. Seal strips and transition strips around masonry reinforcing or ties and penetrations with 

termination mastic. 

H. Seal top of through-wall flashings to air barrier with an additional 6-inch-wide, transition strip. 

I. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by 

metal counterflashings or ending in reglets with termination mastic. 

J. Correct punctures, voids, and deficient lapped seams in strips and transition strips. Slit and 

flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond corrected 

areas in strip direction. 

3.4 PRIMARY AIR-BARRIER MATERIAL INSTALLATION 

A. Apply air-barrier material to form a seal with strips and transition strips and to achieve a 

continuous air barrier according to air-barrier manufacturer's written instructions and details. 

Apply air-barrier material within manufacturer's recommended application temperature ranges. 

1. Unless manufacturer recommends in writing against priming, apply primer to substrates 

at required rate and allow it to dry. 

2. Limit priming to areas that will be covered by air-barrier material on same day. Reprime 

areas exposed for more than 24 hours. 

3. Where multiple prime coats are needed to achieve required bond, allow adequate drying 

time between coats. 

B. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates according 

to the following thickness. Apply air-barrier material in full contact around protrusions such as 

masonry ties. 

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. 
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D. Correct deficiencies in or remove air barrier that does not comply with requirements; correct 

substrates and reapply air-barrier components. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Owner may engage a qualified testing agency to perform tests and inspections. 

B. Inspections: Air-barrier materials, accessories, and installation are subject to inspection for 

compliance with requirements. Inspections may include the following: 

1. Continuity of air-barrier system has been achieved throughout the building envelope with 

no gaps or holes. 

2. Air-barrier dry film thickness. 

3. Continuous structural support of air-barrier system has been provided. 

4. Masonry and concrete surfaces are smooth, clean, and free of cavities, protrusions, and 

mortar droppings. 

5. Site conditions for application temperature and dryness of substrates have been 

maintained. 

6. Maximum exposure time of materials to UV deterioration has not been exceeded. 

7. Surfaces have been primed, if applicable. 

8. Laps in strips and transition strips have complied with minimum requirements and have 

been shingled in the correct direction (or mastic has been applied on exposed edges), with 

no fishmouths. 

9. Termination mastic has been applied on cut edges. 

10. Strips and transition strips have been firmly adhered to substrate. 

11. Compatible materials have been used. 

12. Transitions at changes in direction and structural support at gaps have been provided. 

13. Connections between assemblies (air-barrier and sealants) have complied with 

requirements for cleanliness, surface preparation and priming, structural support, 

integrity, and continuity of seal. 

14. All penetrations have been sealed. 

C. Tests: As determined by testing agency from among the following tests: 

1. Adhesion Testing: Air-barrier assemblies will be tested for required adhesion to substrate 

according to ASTM D4541 for each 600 sq. ft. of installed air barrier or part thereof. 

D. Air barriers will be considered defective if they do not pass tests and inspections. 
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1. Apply additional air-barrier material, according to manufacturer's written instructions, 

where inspection results indicate insufficient thickness. 

2. Remove and replace deficient air-barrier components for retesting as specified above. 

E. Correct damage to air barriers caused by testing; follow manufacturer's written instructions. 

F. Prepare test and inspection reports. 

3.6 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of construction period, 

according to manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as 

recommended in writing by manufacturer. If exposed to these conditions for longer than 

recommended, remove and replace air barrier or install additional, full-thickness, air-

barrier application after correcting and preparing the overexposed materials according to 

air-barrier manufacturer's written instructions. 

2. Protect air barrier from contact with incompatible materials and sealants not approved by 

air-barrier manufacturer. 

B. Clean spills, stains, and soiling from construction that would be exposed in the completed work 

using cleaning agents and procedures recommended in writing by manufacturer of affected 

construction. 

C. Remove masking materials after installation. 

END OF SECTION 07 27 26 
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SECTION 07 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. Substrate board. 

3. Vapor/air retarder. 

4. Roof insulation. 

5. Cover board. 

6. 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. 

07 53 23 
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6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 

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. Substrate board. 

12. Self-adhering-sheet vapor/air barrier. 

13. Polyisocyanurate board insulation. 

14. Tapered insulation. 

15. Insulation fasteners. 

16. Insulation adhesive. 

17. Cover board. 

18. Flexible walkway pads. 

B. 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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C. Samples: For the following products: 

1. Roof membrane and flashings. 

2. Substrate board. 

3. Roof insulation. 

4. Cover board. 

5. Walkway pads. 

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. 

C. Certified statement from existing roof membrane manufacturer stating that existing roof 

warranty has not been affected by Work performed under this Section. 

1.9 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed, listed in FM 

Approvals' RoofNav and 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. 
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c. Inspect the roofing membrane installation when work is approximately 50 percent 

complete to ascertain that procedures being followed are proper and to determine 

whether any corrective work will be required. 

d. Inspect the roofing membrane installation at completion to determine whether any 

corrective work will be required prior to issuing the warranty. Notify the Owner 

and Architect a minimum of 72 hours before said inspection. 

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 

system manufacturer to install manufacturer's product and that is eligible to receive 

manufacturer's special warranty, and has successfully completed a minimum of three similar-

sized projects in the last five years.  

1. Installer’s Superintendent Qualifications: An experienced superintendent who is trained 

and approved by roofing system manufacturer, to oversee installation on-site of roofing 

system at all times roofing work is in progress. 

2. Provide adequate number of experienced workers regularly engaged in this type of work 

who are skilled in the application techniques of the materials specified. 

 

3. Installer is approved by warrantor of existing roofing system. 

C. Identification: Identify product R-values with manufacturer’s markings, or certification, in 

accordance with requirements of building Code in effect for the Project. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 

with manufacturer's name, product brand name and type, date of manufacture, approval or 

listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 

and within the temperature range required by roofing system manufacturer. Protect stored liquid 

material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated 

shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 

moisture, soiling, and other sources. Store in a dry location. Comply with insulation 

manufacturer's written instructions for handling, storing, and protecting during installation. 

1. Do not install materials that are wet or moisture damaged; remove from Project site. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 

deflection of deck. 
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1.11 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit roofing system to be installed according to manufacturer's written instructions 

and warranty requirements. 

B. Proceed with work such that recently completed roof areas are not subjected to construction 

traffic. Protect recently completed roof areas and inspect for possible damage. 

1.12 COORDINATION 

A. Coordinate construction operations on or adjacent to roof, included in different Sections, which 

depend on each other for proper installation, connection, and operation. 

1.13 WARRANTY 

A. Special Warranty: Manufacturer’s total system “edge-to-edge” warranty, without monetary 

limitation, in which manufacturer agrees to repair or replace components of roofing system that 

fail in materials or workmanship within specified warranty period. Pro-rated warranties are not 

acceptable. 

1. Special warranty includes roof membrane, base flashings, roof insulation, fasteners, 

adhesives, cover boards, substrate board, vapor/air retarders, walkway pads 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: 20-years (Base Bid), 30-years (Alternate) from Date of Substantial 

Completion. 

B. Special Project Warranty: Submit roofing Installer's warranty, covering the Work of this 

Section, and roof specialties specified in Division 07 Section “Roof Specialties” including all 

components of roofing system such as roof membrane, base flashing, roof insulation, fasteners, 

adhesives, cover boards, substrate boards, vapor/air retarders, walkway pads and other 

components, against leaks and faulty or defective materials and workmanship, and to repair or 

replace work, without monetary limitation, for the following warranty period: 

1. Warranty Period: 2 years from Date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 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. 

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. 
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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: 60 mils (Base Bid), 90 mils (Alternate), nominal. 

3. Sheet Width: Maximum allowable for applicable installation. 

4. Exposed Face Color: Black. 

2.4 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 

and compatible with other roofing components. 

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction. 

2. Adhesives and sealants on the interior side of weather barrier shall comply with the 

following limits for VOC content: 

a. Plastic Foam Adhesives: 50 g/L. 

b. Panel Adhesives: 50 g/L. 

c. Multipurpose Construction Adhesives: 70 g/L. 

d. Fiberglass Adhesives: 80 g/L. 

e. Other Adhesives: 250 g/L. 

f. Single-Ply Roof Membrane Sealants: 450 g/L. 

g. Nonmembrane Roof Sealants: 300 g/L. 

h. Sealant Primers for Nonporous Substrates: 250 g/L. 

i. Sealant Primers for Porous Substrates: 775 g/L. 

B. Sheet Flashing: 60-mil-thick EPDM, 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. 
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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. 

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 SUBSTRATE BOARDS 

A. Substrate Board: ASTM C1278/C1278M, fiber-reinforced gypsum board. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide United 

States Gypsum Company; USG Securock Brand Gypsum-Fiber Roof Board, or 

comparable product. 

2. Thickness: 1/2 inch. 

3. Size: 48 by 96 inches. 

4. Surface Finish: Factory primed. 

B. Fasteners: Factory-coated steel fasteners and metal plates complying with corrosion-resistance 

provisions in FM Approvals 4470, designed for fastening substrate panel to roof deck. 

1. Provide white fasteners where underside of roof deck will remain exposed to view. 
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2.6 VAPOR/AIR RETARDER 

A. Self-Adhering-Sheet Vapor/Air Retarder: ASTM D1970/D1970M, polyethylene film laminated 

to layer of rubberized asphalt adhesive, minimum 40-mil-total thickness; maximum permeance 

rating of 0.1 perm; cold applied, with slip-resisting surface and release paper backing. Provide 

primer when recommended by vapor/air retarder manufacturer. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Carlisle 

SynTec Incorporated; VapAir Seal 725TR, or comparable product. 

2.7 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by EPDM roof membrane 

manufacturer, and in compliance with “Performance Requirements” Article. 

1. Minimum Total System R-Value: 30.  

B. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 2, Grade 2, glass-fiber mat 

facer on both major surfaces. 

1. Provide insulation tested as part of an assembly that satisfactorily passes UL 1256. 

2. Compressive Strength: 20 psi. 

3. Size: 48 by 48 inches, for adhered installation and 48 by 96 inches, for mechanical 

attachment. 

4. Thickness:  

a. Base Layer: Not less than 2.4 inches. 

b. Upper Layer: Not less than 2.4 inches. 

C. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material: Match roof insulation. 

2. Minimum Thickness: 1/2 inch.  

3. Slope: 

a. Roof Field: 1/8 inch per foot unless otherwise indicated on Drawings. 

b. Saddles and Crickets: 1/2 inch per foot unless otherwise indicated on Drawings. 

4. Provide fiber board tapered edge strips to transition from 1/2-inch to 0-inch. 
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2.8 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, 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. 

2.9 WALKWAYS 

A. Flexible Walkway Pads: 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. 

2.10 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. 
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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. 

4. Verify that concrete substrate is visibly dry and free of moisture. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system 

installation according to roofing system manufacturer's written instructions. Remove sharp 

projections. 

B. Remove all debris from metal deck flutes. 

C. Prevent materials from entering and clogging roof drains and conductors and from spilling or 

migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking 

place or when rain is forecast. 

3.3 INSTALLATION OF ROOFING, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions, in 

compliance with “Performance Requirements” Article assembly requirements, and FM Global 

Property Loss Prevention Data Sheet 1-29. 

B. Complete terminations and base flashings and provide temporary seals to prevent water from 

entering completed sections of roofing system at end of workday or when rain is forecast. 

Remove and discard temporary seals before beginning work on adjoining roofing. 

C. Install roof membrane and auxiliary materials to tie in to existing roofing to maintain 

weathertightness of transition and to not void warranty for existing roofing system. 



EPDM ROOFING  Tetra Tech 

07 53 23 / Page 12 Project No. 279180-22004 Architects & Engineers 

3.4 INSTALLATION OF SUBSTRATE BOARD AT STEEL DECK 

A. Install substrate board with long joints in continuous straight lines, with end joints staggered not 

less than 24 inches in adjacent rows. 

1. At steel roof decks, install substrate board at right angle to flutes of deck. 

a. Locate end joints over crests of steel roof deck. 

2. Tightly butt substrate boards together. 

3. Cut substrate board to fit tight around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 

4. Mechanically Attached Substrate Boards: Fasten substrate board to top flanges of steel 

deck to resist uplift pressure at corners, perimeter, and field of roof according to roofing 

system manufacturers' written instructions and 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. 

a. Steel Deck: Size fasteners to extend no further than elevation of bottom flute. 

3.5 INSTALLATION OF VAPOR/AIR RETARDER 

A. Self-Adhering-Sheet Vapor/Air Retarder: Thoroughly clean and prime substrate if required by 

manufacturer. Install self-adhering-sheet vapor/air retarder over area to receive vapor retarder, 

side and end lapping each sheet a minimum of 3-1/2 and 6 inches, respectively. 

1. Extend vertically up parapet walls and projections to a minimum height equal to height of 

insulation and cover board. 

2. Seal laps by rolling. 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 

movement into roofing system. 

3.6 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. 
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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. 

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 Substrate Board and Vapor/Air Retarder on Steel Decking: 

1. Adhered Base Layer: Install base layer of insulation with joints staggered not less than 24 

inches in adjacent rows. 
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a. Adhere base layer of insulation to substrate in compliance with “Performance 

Requirements” Article and FM Global Property Loss Prevention Data Sheet 1-29, 

as follows: 

1) Set base 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. 

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 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. 

F. Installation Over Concrete 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 roof 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. 
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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. 

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. 

3.7 INSTALLATION OF COVER BOARDS 

A. Install cover boards over insulation with long joints in continuous straight lines with end joints 

staggered between rows. Offset joints of insulation below a minimum of 6 inches in each 

direction. 

1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. Cut or score boards at angle changes to avoid bridging. 

2. Cut and fit cover board tight to nailers, projections, and penetrations. 

3. Adhere cover board to substrate using adhesive in compliance with “Performance 

Requirements” Article and FM Global Property Loss Prevention Data Sheet 1-29, as 

follows: 

a. Set cover board in ribbons of bead-applied insulation adhesive, applied at a 

maximum of 4 inches on center at all field, perimeter, and corner roof areas, firmly 

pressing and maintaining insulation in place. 
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b. When installing the adhesive, do not allow the adhesive installation pattern to 

exceed the width of the board being installed. Exceeding the width of the cover 

board may cause an uneven application of the adjacent board due to the rising 

adhesive. Remove any excess adhesive from adjacent surfaces immediately prior 

to rising and curing. 

c. Walk the boards into the adhesive and roll with a 30-inch wide, 150-pound 

weighted steel roller to ensure full embedment. 

3.8 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 membrane 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. 
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3.9 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. 

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. 

3.10 INSTALLATION OF WALKWAY PADS 

A. Flexible Walkway Pads: Install walkway pads according to manufacturer's written instructions. 

1. Install flexible walkway pads at the following locations: 

a. Perimeter of each rooftop unit (not required at fans and small condensers). 

b. Top and bottom of each roof access ladder. 

c. Roof access points/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 leaving a 1 ½ space between pads. 

3.11 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). 

3.12 FIELD QUALITY CONTROL 

A. Special Inspections: Special Inspections are required for the work of this Section. Refer to 

Division 01 Section “Quality Requirements” and its attachments. 

B. 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. 

C. Correct or remove and replace components of roofing system where inspections indicate that 

they do not comply with specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 

replaced or additional work complies with specified requirements. 
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3.13 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. 

C. Thoroughly clean all roof and ground areas of dust, debris, excess materials and equipment. 

D. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 

recommended by manufacturer of affected construction. 

END OF SECTION 07 53 23 
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SECTION 07 71 00 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof-edge specialties. 

2. Roof-edge drainage systems. 

3. Roof drain inserts. 

4. 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. Canted roof-edge fascia. 

3. Fascia sump. 

4. Downspouts. 

5. Splashblocks. 

6. Roof drain inserts. 

7. One-piece counterflashings. 

8. Two-piece counterflashings. 

07 71 00 
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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. 

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. Copings. 

2. Roof-edge specialties. 

3. Roof-edge drainage systems. 

4. 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. 
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1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements 

that are FM Approvals listed for specified class and ANSI/SPRI ES-1 tested to specified design 

pressure. 

B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system 

warranty specified in Division 07 Section “EPDM Roofing.” 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not store roof specialties in contact with other materials that might cause staining, denting, 

or other surface damage. Store roof specialties away from uncured concrete and masonry. 

B. Protect strippable protective covering on roof specialties from exposure to sunlight and high 

humidity, except to extent necessary for the period of roof-specialty installation. 

1.10 FIELD CONDITIONS 

A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field 

measurements before fabrication, and indicate measurements on Shop Drawings. 

B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof 

deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and 

noncorrosive installation. 

1.11 WARRANTY 

A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Division 07 

Section “EPDM Roofing.” 

B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof 

specialties that show evidence of deterioration of factory-applied finishes within specified 

warranty period. 

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 



ROOF SPECIALTIES  Tetra Tech 

07 71 00 / Page 4 Project No. 279180-22004 Architects & Engineers 

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. 

2.2 ROOF-EDGE SPECIALTIES 

A. Canted Roof-Edge Fascia: Manufactured, roof-edge fascia system with a snap-on metal fascia 

cover in longest uniform section lengths not exceeding 12 feet. Provide matching corner units 

and fascia sumps. 

1. Provide one of the following types of canted roof-edge fascia systems to meet wind speed 

requirements or to comply with roofing system manufacturer’s warranty requirements: 

a. Two-Piece Canted Roof-Edge Fascia: Two-piece fascia system with a continuous 

formed galvanized steel sheet cant, 0.028 inch thick (24 gage), minimum, with 

extended vertical leg terminating in a drip edge cleat. 

1) Products: Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 

following: 

a) Carlisle SynTec Systems; SecurEdge 200 Fascia System. 

b) Firestone Building Products Company, LLC; EdgeGard +. 

c) Johns Manville; Fascia System 200. 
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b. Three-Piece Canted Roof Edge Fascia: Three-piece fascia system with a 

continuous extruded aluminum anchor bar with extended vertical leg terminating 

in a drip edge cleat and continuous formed galvanized steel sheet canted waterdam, 

0.028 inch thick (24 gage), minimum. 

1) Products: Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 

following: 

a) Carlisle SynTec Systems; SecurEdge 2000 Canted Fascia. 

b) Firestone Building Products Company, LLC; AnchorGard Canted 

Fascia. 

c) Johns Manville; Presto-Tite Canted Fascia. 

2. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, not less than 0.050 inch thick 

and as required to meet performance requirements. 

a. Surface: Smooth, flat finish. 

b. Finish:  Two-coat fluoropolymer. 

c. Color: ‘Dark Bronze’ to match existing as selected by Architect from 

manufacturer's full range. 

d. Separate colors may be selected for each building. 

3. Corners: Factory mitered and continuously welded, not less than 2 feet long in each 

direction. 

4. Splice Plates: Concealed, of same material, finish, and shape as fascia cover. 

5. Radius lengths: Provide factory fabricated radius lengths as required to match radius of 

substrate (verify in field). 

6. Fascia Accessories: Provide the following from the fascia system manufacturer: 

a. Fascia Extenders: Manufactured, two-piece fascia extender with metal fascia 

extension in longest uniform section lengths practical not exceeding 12 feet and 

continuous formed galvanized steel sheet hold-down cleats, 0.028 inch thick (24 

gage), minimum, with extended vertical leg terminating in a drip edge cleat. 

Provide matching corner units. 

1) Formed Aluminum: Not less than 0.050 inch thick, with pre-punched slotted 

holes at 12 inches o.c.at top edge, finished to match fascia cover. 

2) Corners: Factory mitered and continuously welded, not less than 2 feet long 

in each direction. 

3) Splice Plates: Concealed, of same material, finish, and shape as fascia 

extension. 

b. Soffit Trim: Manufactured metal trim as indicated on Drawings, of same material 

and finish as fascia cover. 
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c. Fascia Sumps: Manufactured fascia sumps integrated into fascia system, complete 

with outlet tube that nests into upper end of downspout. 

1) Formed Aluminum: Not less than 0.050 inch thick, finished to match fascia 

cover. 

2) Size: As indicated on Drawings. 

d. Downspouts:  Plain rectangular complete with mitered elbows, manufactured from 

the following exposed metal. Furnish with metal brackets mounted at rear of 

downspout, from same material as downspouts, and stainless steel anchors. 

1) Formed Aluminum: Not less than 0.063 inch thick, finished to match fascia 

cover. 

2) Size: As indicated on Drawings. 

2.3 ROOF-EDGE DRAINAGE SYSTEMS 

A. Gutters: Manufactured in longest uniform section lengths not exceeding 12 feet, with matching 

corner units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch above 

front edge. Furnish expansion joints and expansion-joint covers fabricated from same metal as 

gutters. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Systems; SecurEdge 200 Industrial Gutter System IG-1. 

b. Firestone Building Products Company, LLC; Firestone Industrial Gutter FS-1. 

c. Johns Manville; Johns Manville Industrial Gutter IG-1. 

2. Aluminum Sheet:  Not less than 0.063 inch thick. 

3. Corners: Factory mitered and continuously welded, not less than 2 feet long in each 

direction. 

4. Gutter Supports:  Straps with finish matching the gutters. 

B. Downspouts:  Plain rectangular complete with mitered elbows, manufactured from the 

following exposed metal. Furnish with metal brackets mounted at rear of downspout, from same 

material as downspouts, and stainless steel anchors. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Systems; SecurEdge 200 Industrial Downspout Closed Face. 

b. Firestone Building Products Company, LLC; Firestone Industrial Closed Face. 

c. Johns Manville; Johns Manville Industrial Downspout Closed Face. 

2. Formed Aluminum:  Not less than 0.063 inch thick. 

3. Size: As indicated on Drawings. 
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C. Aluminum Finish:  Two-coat fluoropolymer. 

1. Surface: Smooth, flat finish. 

2. Color: ‘Dark Bronze’ to match existing as selected by Architect from manufacturer's full 

range. 

3. Separate colors may be selected for each building. 

D. Splashblocks:  

1. Precast Concrete Type: Factory-made units from a plant regularly engaged in producing 

precast concrete units. Provide units with minimum 5000 psi compressive strength, with 

reinforcement required for handling of units, edged on three sides, with one open end. 

a. Size: Not less than 24 inches long by 12 inches wide by 3 inches high, unless 

otherwise indicated. 

2. Rubber Type: Provide units of black recycled rubber, edged on three sides, with one open 

end. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide TPC 

(The Park and Facilities Catalog); Downspout Splash Blocks, or comparable 

product. 

b. Size: Not less than 34 inches long by 12 inches wide by 3 inches high, unless 

otherwise indicated. 

2.4 ROOF DRAIN INSERTS 

A. Roof Drain Inserts: One-piece spun aluminum body and heavy duty cast aluminum clamping 

ring and strainer dome roof drain insert, factory fabricated fixture designed to be installed inside 

an existing drain leader with no reduction in size. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Carlisle Syntec, Inc: Carlisle Hercules Retrofit Insert Drain. 

b. Firestone Building Products: Firestone Drain Insert. 

c. Johns Manville, Inc: Hercules RetroDrain. 

2.5 COUNTERFLASHINGS 

A. One-Piece Counterflashings: Manufactured units formed of single counterflashing sections. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Systems; SecurEdge Counter Flashing 1 Pc. Reglet. 

b. Firestone Building Products Company, LLC; 1 Piece Counter Flashing Reglet 

Version. 

c. Metal-Era LLC; 1 Piece Counter Flashing Reglet Version. 
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2. Formed Aluminum:  Not less than 0.050 inch thick. 

3. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 

4 inches and in longest uniform section lengths not exceeding 12 feet and compress 

against base flashings with joints lapped. 

a. Surface-Mounted Type: Provide counterflashing with slotted holes for fastening to 

substrate, with neoprene or other suitable weatherproofing washers, and with 

channel for sealant at top edge. 

b. Reglet Type: For embedment in masonry mortar joints. 

B. Two-Piece Counterflashings: Manufactured units formed to provide secure interlocking of 

separate receiver and counterflashing pieces. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Systems; SecurEdge 2 Pc. Counter Flashing Reglet. 

b. Firestone Building Products Company, LLC; 2 Piece Counter Flashing Reglet 

Version. 

c. Metal-Era LLC; 2 Piece Counter Flashing Reglet Version. 

2. Formed Aluminum:  Not less than 0.050 inch thick. 

3. Surface-Mounted Receivers: Provide receivers with slotted holes for fastening to 

substrate, with neoprene or other suitable weatherproofing washers, and with channel for 

sealant at top edge. 

4. Embedded Receivers: For embedment in masonry mortar joints. 

5. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 

4 inches and in longest uniform section lengths not exceeding 12 feet designed to snap 

into receiver and compress against base flashings with joints lapped. 

C. Aluminum Finish:  Two-coat fluoropolymer. 

1. Surface: Smooth, flat finish. 

2. Color: ‘Dark Bronze’ to match existing as selected by Architect from manufacturer's full 

range. 

3. Separate colors may be selected for each building. 

2.6 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. 
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2.7 MISCELLANEOUS MATERIALS 

A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet 

performance requirements. Furnish the following unless otherwise indicated: 

1. Exposed Penetrating Fasteners: Not permitted. 

2. Fasteners for Aluminum: Series 300 stainless steel. 

3. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel. 

B. Elastomeric Sealant: ASTM C920, elastomeric polymer sealant of type, grade, class, and use 

classifications required by roofing-specialty manufacturer for each application. 

2.8 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, parapets, and roof edges for suitable conditions for roof specialties. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and 

securely anchored. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION, GENERAL 

A. Install roof specialties according to manufacturer's written instructions. Anchor roof specialties 

securely in place, with provisions for thermal and structural movement. Use fasteners, 

protective coatings, separators, underlayments, sealants, and other miscellaneous items as 

required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning 

and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of sealant. 

3. Install roof specialties to fit substrates and to result in weathertight performance. Verify 

shapes and dimensions of surfaces to be covered before manufacture. 

4. Torch cutting of roof specialties is not permitted. 

5. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 

contact with each other or with corrosive substrates by isolating surfaces with adhered EPDM 

membrane or by other permanent separation as recommended by manufacturer. 

1. Underlayment:  Where installing metal directly on cementitious or wood substrates, 

install a course of adhered EPDM membrane sheet underlayment. 

C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of 12 feet with no joints within 24 inches of 

corners or intersections unless otherwise indicated on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint 

members for 50 percent movement each way. Adjust setting proportionately for 

installation at higher ambient temperatures. 

3. Loose-nail fascia extender at center of pre-punched slotted hole; do not draw nail tight. 

4. Stagger joints in fascia from those in fascia extender by not less than 24 inches. 

D. Fastener Sizes: Use fasteners of sizes that penetrate substrate not less than recommended by 

fastener manufacturer to achieve maximum pull-out resistance. 

E. Seal joints as required for weathertight construction. Place sealant to be completely concealed in 

joint. Do not install sealants at temperatures below 40 deg F. 

3.3 INSTALLATION OF ROOF-EDGE SPECIALITIES 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed 

fasteners over fully adhered EPDM field membrane extended vertically to bottom of fascia. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to 

meet performance requirements. 

C. Install fascia extender cover cleat with provisions for expansion and fasteners loose in slotted 

holes. 
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D. Strip-in cleat with adhered EPDM membrane flashing up and over cant dam, installed as 

indicated on Drawings prior to installation of fascia cover. 

3.4 INSTALLATION OF ROOF-EDGE DRAINAGE-SYSTEM 

A. Install components to produce a complete roof-edge drainage system according to 

manufacturer's written instructions. Coordinate installation of roof perimeter flashing with 

installation of roof-edge drainage system. 

B. Fascia Sumps: Install Fascia sumps to match adjacent fascias in tapered sump to allow for 

proper drainage from roof into fascia sump. 

1. Provide secure watertight connection between fascia sump and downspout.  

C. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers 

with fasteners designed to hold downspouts securely to walls and 1 inch away from walls; 

locate fasteners at top and bottom and at approximately 60 inches o.c. 

1. Provide elbows at base of downspouts to direct water away from building. 

a. Install splashblocks where downspouts discharge onto roof surfaces, grade or at 

other locations indicated. 

3.5 INSTALLATION OF ROOF DRAIN INSERTS 

A. Roof Drain Insert Installation:  

1. Prior to installation, verify existing roof drain is functioning properly. Rod, snake, clean 

and flush existing drain and piping as required for proper operation. 

2. Remove existing dome strainer, clamping ring and hardware, thoroughly hone and clean 

existing roof drain bowl and piping prior to roof drain insert installation. 

3. Install roof drain inserts according to manufacturer’s written installation instructions. 

3.6 INSTALLATION OF COUNTERFLASHINGS 

A. Coordinate installation of counterflashings with installation of base flashings. 

B. Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that 

counterflashings overlap 4 inches over top edge of base flashings. Lap counterflashing joints a 

minimum of 4 inches and bed with butyl sealant. Fit counterflashings tightly to base flashings. 

C. Coordinate installation of two-piece counterflashings with masonry installer. 
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3.7 CLEANING AND PROTECTION 

A. Clean all surfaces, clean off excess sealants. 

B. Remove temporary protective coverings and strippable films as roof specialties are installed. On 

completion of installation, clean finished surfaces, including removing unused fasteners, metal 

filings, pop rivet stems, and pieces of flashing. Maintain roof specialties in a clean condition 

during construction. 

C. Replace roof specialties that have been damaged or that cannot be successfully restored by 

finish touchup or similar minor restoration procedures. 

END OF SECTION 07 71 00 
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SECTION 07 72 00 - ROOF ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof curbs. 

2. Equipment supports. 

3. Roof hatches. 

4. Fixed ladder safety railing systems. 

5. Movable safety railing systems. 

6. Pipe, conduit and duct supports. 

7. Vent pipe extensions. 

8. Storm collars. 

9. Isolation barrier membrane. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, roofing Installer, Installer, and installers whose work 

interfaces with or affect roof accessories. 

2. Review special roof details, roof drainage, and conditions of other construction that will 

affect roof accessories. 

1.4 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing 

and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and 

noncorrosive installation. 

B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 

supported. 

C. Coordinate construction operations on or adjacent to roof, included in different Sections, which 

depend on each other for proper installation, connection, and operation. 

07 72 00 
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1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of roof accessory. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes. 

1. Roof curbs. 

2. Equipment supports. 

3. Roof hatches. 

4. Fixed ladder safety railing systems. 

5. Movable safety railing systems. 

6. Adjustable-height roller-bearing pipe and conduit supports. 

7. Hanger-type pipe and conduit supports. 

8. Vent pipe extensions. 

9. Storm collars. 

10. Isolation barrier membrane. 

B. Shop Drawings: For roof accessories. 

1. Include plans, elevations, keyed details, and attachments to other work. Indicate 

dimensions, loadings, and special conditions.  

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For roof accessories to include in operation and maintenance 

manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof accessories shall withstand exposure to weather and resist thermally 

induced movement without failure, rattling, leaking, or fastener disengagement due to defective 

manufacture, fabrication, installation, or other defects in construction. 

2.2 ROOF CURBS 

A. Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and 

dead loads, including equipment loads and other construction indicated on Drawings, bearing 

continuously on roof structure, and capable of meeting performance requirements; with welded 

or mechanically fastened and sealed corner joints, straight sides, and integrally formed deck-

mounting flange at perimeter bottom. 
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1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Conn-Fab Sales, Inc.; Series 4000. 

b. Pate Company (The); PC-2. 

c. Thybar Corporation; TC-3. 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 

be supported. 

C. Material: Zinc-coated (galvanized) steel sheet, 0.052 inch thick (18 gage). 

D. Construction: 

1. Curb Profile: Manufacturer's standard compatible with roofing system. 

2. Fabricate curbs to minimum height of 12 inches above roofing surface unless otherwise 

indicated. 

3. Top Surface: Level top of curb. 

4. Insulation: Factory insulated with 1-1/2-inch-thick glass-fiber board insulation. 

a. R-Value: 6.0 according to ASTM C1363. 

5. Liner: Same material as curb, of manufacturer's standard thickness and finish. 

6. Nailer: Factory-installed wood nailer along top flange of curb, continuous around curb 

perimeter. 

7. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded 

strap connectors, and base flange attachment to roof structure at perimeter of curb, of size 

and spacing required to meet wind uplift requirements. 

2.3 EQUIPMENT SUPPORTS 

A. Equipment Supports:  Rail-type metal equipment supports capable of supporting superimposed 

live and dead loads between structural supports, including equipment loads and other 

construction indicated on Drawings, spanning between structural supports; capable of meeting 

performance requirements; with welded corner joints, and integrally formed structure-mounting 

flange at bottom. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Conn-Fab Sales, Inc.; Series 300. 

b. Pate Company (The); ES-2. 

c. Thybar Corporation; TEMS-3. 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 

be supported. 
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C. Material: Zinc-coated (galvanized) steel sheet, 0.052 inch thick (18 gage). 

D. Construction: 

1. Curb Profile: Manufacturer's standard compatible with roofing system. 

2. Nailer: Factory-installed continuous wood nailers 5-1/2 inches wide on top flange of 

equipment supports, continuous around support perimeter. 

3. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded 

strap connectors, and base flange attachment to roof structure at perimeter of curb of size 

and spacing required to meet wind uplift requirements. 

4. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and 

finish as equipment support. 

5. Fabricate equipment supports to minimum height of 12 inches above roofing surface 

unless otherwise indicated. 

2.4 ROOF HATCHES 

A. Roof Hatches: Thermally-broken metal roof-hatch units with insulated double-walled lids and 

insulated single-walled curbs, welded or mechanically fastened and sealed corner joints, 

continuous lid-to-curb counterflashing and weathertight perimeter gasketing, straight sides, and 

integrally formed deck-mounting flange at perimeter bottom. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Babcock-Davis; ThermalMAX BRHTA36X30. 

b. Bilco Company (The); Type S-50TB. 

c. Nystrom; ThermalMAX RHTA36X30. 

B. Type and Size: Single-leaf lid, 30 by 36 inches (verify existing opening dimensions in field). 

C. Loads: Minimum 40-lbf/sq. ft. external live load and 20-lbf/sq. ft. internal uplift load. 

D. Material: Aluminum sheet. 

1. Thickness: 0.090 inch. 

2. Finish: Mill. 

E. Construction: 

1. Curb and Hatch Lid Insulation:  3-inch-thick, polyisocyanurate board. 

a. R-Value: 20.0 according to ASTM C1363. 

2. Hatch Lid: Opaque, insulated, and double walled, with manufacturer's standard metal 

liner of same material and finish as outer metal lid. 
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3. Fabricate curbs to minimum height of 12 inches above roofing surface unless otherwise 

indicated. 

F. Hardware: Spring operators, hold-open arm, galvanized steel spring latch with turn handles, 

stainless steel butt- or pintle-type hinge system, and padlock hasps inside and outside. 

G. Roof-Hatch Safety Railing System: Roof-hatch manufacturer's standard system including rails, 

clamps, fasteners, safety barrier at railing opening, and accessories required for a complete 

installation; attached to roof hatch and complying with OSHA requirements and authorities 

having jurisdiction. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Babcock-Davis; SRBAY36X30FG. 

b. Bilco Company (The); BIL-Guard 2.0, RL2-STB. 

c. Nystrom; SRBAY36X30FG. 

2. Height: 42 inches above finished roof deck. 

3. Posts and Rails: Aluminum pipe, Schedule 40, 1-1/4 inches in diameter. 

4. Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches in 

diameter. 

5. Self-Latching Gate: Fabricated of same materials and rail spacing as safety railing 

system. Provide manufacturer's standard hinges and self-latching mechanism. 

6. Post and Rail Tops and Ends: Weather resistant, closed or plugged with prefabricated end 

fittings. 

7. Provide weep holes or another means to drain entrapped water in hollow sections of 

handrail and railing members. 

8. Fabricate joints exposed to weather to be watertight. 

9. Fasteners: Manufacturer's standard. 

10. Finish: Powder-coat finish. 

a. Color:  Safety yellow. 

2.5 MOVABLE SAFETY RAILING SYSTEMS 

A. Movable Safety Railing Systems: Manufacturer's standard system including rails, clamps, 

fasteners, and accessories required for a complete installation; freestanding, non-penetrating, 

and complying with OSHA requirements and authorities having jurisdiction. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Safety Rail 

Company; SRC 360 Mobile Safety Rail System, or a comparable product. 

2. Height: 42 inches above finished roof. 



ROOFING ACCESSORIES  Tetra Tech 

07 72 00 / Page 6 Project No. 279180-22004 Architects & Engineers 

3. Bases: Cast iron with EPDM pad, with base mover/dolly. 

4. Posts and Rails: Steel tube, not less than 0.064-inch-thick (16 gage), 1-5/8 inches in 

diameter. 

5. Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches in 

diameter. 

6. Provide weep holes or another means to drain entrapped water in hollow sections of 

handrail and railing members. 

7. Fabricate joints exposed to weather to be watertight. 

8. Fasteners: Manufacturer's standard. 

9. Finish: Hot dip galvanized finish. 

2.6 FIXED LADDER SAFETY RAILING SYSTEMS 

A. Fixed Ladder Safety Railing Systems: Manufacturer's standard clamp-on system including rails, 

clamps, fasteners, safety gate at railing opening, and accessories required for a complete 

installation; freestanding, non-penetrating, and complying with OSHA requirements and 

authorities having jurisdiction. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Safety Rail 

Company; Ladderguard Lite 15 Fixed Ladder Guarding System, or a comparable product. 

2. Height: 42 inches above finished roof. 

3. Bases: Freestanding railing holders. 

4. Posts and Rails: Steel tube, not less than 0.064-inch-thick (16 gage), 1-5/8 inches in 

diameter. 

5. Spanner Brackets: Steel brackets to span gap between safety railing system and ladder 

rails. 

6. Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches in 

diameter. 

7. Self-Latching Gate: Fabricated of same materials and rail spacing as safety railing 

system. Provide manufacturer's standard hinges and self-latching mechanism. 

8. Provide weep holes or another means to drain entrapped water in hollow sections of 

handrail and railing members. 

9. Fabricate joints exposed to weather to be watertight. 

10. Fasteners: Manufacturer's standard. 

11. Finish: Hot dip galvanized finish. 

2.7 PIPE AND CONDUIT SUPPORTS 

A. Adjustable-Height Roller-Bearing Pipe and Conduit Supports: Pipe stand base, pipe support, 

and roller housing, with stainless steel threaded rod designed for adjusting support height, 

accommodating up to 6 inch diameter pipe or conduit; with pipe guide; for penetration-free 

installation over roof membrane type; as required for load and quantity of pipe or conduit runs 

and sizes.  

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Miro Industries, Inc.; Roller Series Supports. 

b. PHP Systems & Design; Type PP10 with Roller for up to 6” dimeter pipe. 
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2. Base: Molded polypropylene or polycarbonate. 

3. Maximum Height: 12 inches above roof (verify existing pipe heights in field). 

B. Hanger-Type Pipe and Conduit Supports: H-frame assembly of bases, vertical and horizontal 

hot-dip galvanized-steel members and hanger-type pipe supports, for penetration-free 

installation over roof membrane type; sized as required for load and quantity of pipe or conduit 

runs and sizes, and indicated clearance height above roof. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Miro Industries, Inc.; Custom Hanger Supports. 

b. PHP Systems & Design; Type PSE-Custom. 

c. Rooftop Support Systems, a division of Eberl Iron Works, Inc.; RTS H Stands. 

2. Bases: Vulcanized rubber, molded polypropylene, or polycarbonate. 

3. Pipe Supports: Clevis hanger with continuous-thread rod. 

2.8 VENT PIPE EXTENSIONS 

A. Vent Pipe Extensions: Prefabricated plumbing vent pipe extensions. Solid-wall PVC pipe with 

integral six-inch-long joint splice sleeve insert at each end. Verify existing pipe size in field. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Tubos, Inc.; 

TUBOS Vent Pipe Extensions, or a comparable product. 

2.9 STORM COLLARS 

A. Storm Collars: Not less than 0.0188-inch-thick (26 gage), stainless-steel sheet umbrella with 

stainless-steel band clamp, installed with heat-resistant sealant.  

1. Basis-of-Design Product: Subject to compliance with requirements, provide SBC 

Industries; Clamp Umbrella (Storm Collar) – Model UMB, or a comparable product. 

2.10 METAL MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation. 

B. Aluminum Sheet: ASTM B209, manufacturer's standard alloy for finish required, with temper 

to suit forming operations and performance required. 

1. Mill Finish: As manufactured. 

C. Aluminum Extrusions and Tubes: ASTM B221, manufacturer's standard alloy and temper for 

type of use, finished as indicated; otherwise mill finished. 
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1. Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils. 

Comply with coating manufacturer's written instructions for cleaning, conversion coating, 

and applying and baking finish. 

D. Stainless Steel Sheet and Shapes: ASTM A240/A240M or ASTM A666, Type 304. 

2.11 MISCELLANEOUS MATERIALS 

A. Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous 

items required by manufacturer for a complete installation. 

B. Glass-Fiber Board Insulation: ASTM C726, nominal density of 3 lb/cu. ft., thermal resistivity of 

4.3 deg F x h x sq. ft./Btu x in. at 75 deg F, thickness as indicated. 

C. Polyisocyanurate Board Insulation: ASTM C1289, thickness and thermal resistivity as 

indicated. 

D. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for 

aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or 

chromium, and complying with AWPA C2; not less than 1-1/2 inches thick. 

E. Isolation Barrier Membrane: Composite, self-adhesive, flashing product consisting of a pliable, 

butyl rubber compound, bonded to a polypropylene film to produce an overall thickness of not 

less than 0.014 inch. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide GCP Applied 

Technologies, Inc.; Vycor PRO, or comparable product. 

F. Fasteners: Roof accessory manufacturer's recommended fasteners suitable for application and 

metals being fastened. Match finish of exposed fasteners with finish of material being fastened. 

Provide nonremovable fastener heads to exterior exposed fasteners. Furnish the following 

unless otherwise indicated: 

1. Fasteners for Zinc-Coated Steel: Series 300 stainless steel. 

2. Fasteners for Aluminum Sheet: Series 300 stainless steel. 

G. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or 

silicone or a flat design of foam rubber, sponge neoprene, or cork. 

H. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant as recommended by 

roof accessory manufacturer for installation indicated; low modulus; of type, grade, class, and 

use classifications required to seal joints and remain watertight. 

2.12 GENERAL FINISH REQUIREMENTS 

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. 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, to verify actual locations, 

dimensions, and other conditions affecting performance of the Work. 

B. Verify that substrate is sound, dry, smooth, clean, and securely anchored. 

C. Verify dimensions of roof openings for roof accessories. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install roof accessories according to manufacturer's written instructions. 

1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs 

in alignment, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting indicated loads. 

3. Use fasteners, separators, sealants, and other miscellaneous items as required to complete 

installation of roof accessories and fit them to substrates. 

4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or 

loosening of fasteners and seals. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 

contact with each other or with corrosive substrates by painting contact surfaces with 

bituminous coating or by other permanent separation as recommended by manufacturer. 

1. Install isolation barrier membrane between metal and wood blocking, wrinkle free.  

Apply primer if required by membrane manufacturer.  Use primer rather than nails for 

installing membrane at low temperatures.  Overlap edges not less than 3-1/2 inches.  Roll 

laps with roller.  Cover membrane within 14 days. 

C. Roof Curb Installation: Install each roof curb so top surface is level. 

D. Equipment Support Installation: Install equipment supports so top surfaces are level with each 

other. 

E. Roof-Hatch Installation: 

1. Verify that roof hatch operates properly. Clean, lubricate, and adjust operating 

mechanism and hardware. 

2. Attach safety railing system to roof-hatch curb. 
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F. Fixed Ladder Safety Railing System Installation: Assemble in place to verify that components 

are complete.  Instruct Owner's designated personnel in properly handling, adjusting, and 

maintaining units.  

G. Movable Safety Railing System Installation: Assemble in place to verify that components are 

complete.  Instruct Owner's designated personnel in properly handling, adjusting, and 

maintaining units.  

H. Pipe Support Installation: Comply with MSS SP-58 and MSS SP-89. Install supports and 

attachments as required to properly support piping. Arrange for grouping of parallel runs of 

horizontal piping, and support together. 

1. Pipes of Various Sizes: Space supports for smallest pipe size or install intermediate 

supports for smaller diameter pipes as specified for individual pipe hangers. 

2. Install pipe and conduit supports over adhered flexible walkway pads. 

I. Vent Pipe Extension Installation: Install prefabricated vent pipe extensions according to 

manufacturer’s written installation instructions. 

J. Storm Collar Installation: Install storm collars according to manufacturer’s written installation 

instructions. 

K. Seal joints with elastomeric sealant as required by roof accessory manufacturer. 

3.3 CORRECTION AND CLEANING 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 

galvanizing according to ASTM A780/A780M. 

B. Clean exposed surfaces according to manufacturer's written instructions. 

C. Clean off excess sealants. 

D. Replace roof accessories that have been damaged or that cannot be successfully restored by 

finish touchup or similar minor correction procedures. 

END OF SECTION 07 72 00 
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SECTION 07 81 00 - APPLIED FIRE PROTECTION 

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. Sprayed fire-resistive materials (SFRM). 

1.3 COORDINATION 

A. Comply with SFRM and topcoat manufacturers’ written recommendations to ensure SFRM and 

topcoat are compatible with one another. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review products, design ratings, restrained and unrestrained conditions, densities, 

thicknesses, bond strengths, and other performance requirements. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals (except preconstruction test 

reports) required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Substrate primers. 

2. Bonding agent. 

3. Metal lath. 

4. Reinforcing fabric. 

5. Reinforcing mesh. 

6. Sealer. 

7. Topcoat. 

07 81 00 
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B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Medium-density sprayed fire-resistive material. 

2. High-density sprayed fire-resistive material. 

C. Sustainable Design Submittals: 

1. Product Data: For paints and coatings, indicating VOC content. 

D. Shop Drawings: Framing plans or schedules, or both, indicating the following: 

1. Extent of fire protection for each construction and fire-resistance rating. 

2. Applicable fire-resistance design designations of a qualified testing and inspecting 

agency acceptable to authorities having jurisdiction. 

3. Minimum sprayed fire-resistive material thicknesses needed to achieve required fire-

resistance rating of each structural component and assembly. 

4. Treatment of sprayed fire-resistive material after application. 

E. Samples: For each exposed product and for each color and texture specified, not less than 3 

inches square in size. 

1.7 INFORMATIONAL SUBMITTALS 

A. Compatibility Certificates: From SFRM manufacturer, certifying compatibility of SFRM and 

topcoats. 

B. Product Certificates: For each type of sprayed fire-resistive material. 

C. Preconstruction Test Reports: For fire protection. 

D. Field quality-control reports. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: A firm or individual certified, licensed, or otherwise qualified by 

sprayed fire-resistive material manufacturer as experienced and with sufficient trained staff to 

install manufacturer's products according to specified requirements. 

1.9 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction 

testing for fire protection. 

B. Preconstruction Adhesion and Compatibility Testing: Test for compliance with requirements for 

specified performance and test methods. 

1. Bond Strength: Test for cohesive and adhesive strength according to ASTM E736. 

Provide bond strength indicated in referenced fire-resistance design, but not less than 

minimum specified in Part 2. 
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2. Verify that manufacturer, through its own laboratory testing or field experience, attests 

that primers or coatings are compatible with sprayed fire-resistive material. 

3. For materials failing tests, obtain sprayed fire-resistive material manufacturer's written 

instructions for corrective measures including the use of specially formulated bonding 

agents or primers. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Do not apply fire protection when ambient and substrate 

temperature is 44 deg F or lower unless temporary protection and heat are provided to maintain 

temperature at or above this level for 24 hours before, during, and for 72 hours after product 

application. 

B. Ventilation: Ventilate building spaces during and after application of fire protection until 

sprayed fire-resistive materials are dried and cured, providing complete air exchanges according 

to manufacturer's written instructions. Use natural means or, if they are inadequate, forced-air 

circulation until fire protection dries thoroughly. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Assemblies: Provide fire protection, including auxiliary materials, according to requirements of 

each fire-resistance design and manufacturer's written instructions. 

B. Source Limitations: Obtain fire protection and topcoat from single SFRM manufacturer or 

manufacturer approved by SFRM manufacturer. 

C. Fire-Resistance Design: Indicated on Drawings, tested according to ASTM E119 or UL 263; 

testing by a qualified testing agency. Identify products with appropriate markings of applicable 

testing agency. 

1. Steel members are to be considered unrestrained unless specifically noted otherwise. 

D. Material Compatibility: Materials for use within each system and topcoat shall be compatible 

with one another and substrates indicated, under conditions of service and application as 

demonstrated by manufacturer, based on testing and experience. 

1. Verify topcoats comply with required surface-burning characteristics. 

a. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified 

testing agency. 

1) Flame-Spread Index: 25 or less. 

2) Smoke-Developed Index: 200 or less. 

E. VOC Content: For field applications, coatings shall comply with VOC content limits of 

authorities having jurisdiction and the following VOC content limits: 
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1. Flat Paints and Coatings: 50 g/L. 

2. Nonflat Paints and Coatings: 100 g/L. 

3. Primers, Sealers, and Undercoaters: 100 g/L. 

F. Asbestos: Provide products containing no detectable asbestos. 

2.2 SPRAYED FIRE-RESISTIVE MATERIALS 

A. High-Density, Exposed Sprayed Fire-Resistive Material: Manufacturer's standard, factory-

mixed, lightweight, dry formulation, complying with indicated fire-resistance design, and mixed 

with water at Project site to form a slurry or mortar before conveyance and application. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. GCP Applied Technologies Inc.; Monokote Z-146. 

b. Isolatek International; Fendolite M-II. 

2. Application: Apply to surfaces that are exposed to view when the Work is completed, or 

that are in mechanical rooms and other locations indicated. 

3. Bond Strength: Minimum 10000-lbf/sq. ft. cohesive and adhesive strength based on field 

testing according to ASTM E736. 

4. Density: Not less than 40 pcf and as specified in the approved fire-resistance design, 

according to ASTM E605. 

5. Thickness: As required for fire-resistance design indicated, measured according to 

requirements of fire-resistance design or ASTM E605, whichever is thicker, but not less 

than 0.375 inch. 

6. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index: 0. 

b. Smoke-Developed Index: 0. 

7. Compressive Strength: Minimum 500 lbf/sq. in. according to ASTM E761. 

8. Corrosion Resistance: No evidence of corrosion according to ASTM E937. 

9. Deflection: No cracking, spalling, or delamination according to ASTM E759. 

10. Effect of Impact on Bonding: No cracking, spalling, or delamination according to 

ASTM E760. 

11. Air Erosion: Maximum weight loss of 0.000 g/sq. ft. in 24 hours according to 

ASTM E859. 

12. Finish:  Spray-textured finish. 
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13. Topcoat: As specified herein. 

2.3 AUXILIARY MATERIALS 

A. Provide auxiliary materials that are compatible with sprayed fire-resistive material and 

substrates and are approved by UL or another testing and inspecting agency acceptable to 

authorities having jurisdiction for use in fire-resistance designs indicated. 

B. Substrate Primers: Primers approved by sprayed fire-resistive material manufacturer and 

complying with one or both of the following requirements: 

1. Primer and substrate are identical to those tested in required fire-resistance design by UL 

or another testing and inspecting agency acceptable to authorities having jurisdiction. 

2. Primer's bond strength in required fire-resistance design complies with specified bond 

strength for sprayed fire-resistive material and with requirements in UL's "Fire Resistance 

Directory" or in the listings of another qualified testing agency acceptable to authorities 

having jurisdiction, based on a series of bond tests according to ASTM E736. 

C. Bonding Agent: Product approved by sprayed fire-resistive material manufacturer and 

complying with requirements in UL's "Fire Resistance Directory" or in the listings of another 

qualified testing agency acceptable to authorities having jurisdiction. 

D. Metal Lath: Expanded metal lath fabricated from material of weight, configuration, and finish 

required, according to fire-resistance designs indicated and sprayed fire-resistive material 

manufacturer's written instructions. Include clips, lathing accessories, corner beads, and other 

anchorage devices required to attach lath to substrates and to receive sprayed fire-resistive 

material. 

E. Topcoat: Complying with surface-burning characteristics performance requirements; suitable 

for application over sprayed fire-resistive material; of type recommended in writing by sprayed 

fire-resistive material manufacturer for each fire-resistance design. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-

Williams Company (The); ProMar 200 Zero VOC Interior Latex Eg-Shel B20-2600 

Series, or comparable product. 

a. 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 substrates and other conditions affecting performance of the Work and 

according to each fire-resistance design. 
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1. Verify that substrates are free of dirt, oil, grease, release agents, rolling compounds, mill 

scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign 

substances capable of impairing bond of fire protection with substrates under conditions 

of normal use or fire exposure. 

2. Verify that objects penetrating fire protection, including clips, hangers, support sleeves, 

and similar items, are securely attached to substrates. 

3. Verify that substrates receiving fire protection are not obstructed by ducts, piping, 

equipment, or other suspended construction that will interfere with fire protection 

application. 

B. Verify that concrete work on steel deck is complete before beginning Work. 

C. Verify that roof construction, installation of rooftop HVAC equipment, and other related work 

are complete before beginning Work. 

D. Conduct tests according to sprayed fire-resistive material manufacturer's written instructions to 

verify that substrates are free of substances capable of interfering with bond. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

F. Beginning application constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Cover other work subject to damage from fallout or overspray of fire protection materials 

during application. 

B. Clean substrates of substances that could impair bond of fire protection. 

C. Prime substrates where included in fire-resistance design and where recommended in writing by 

sprayed fire-resistive material manufacturer unless compatible shop primer has been applied 

and is in satisfactory condition to receive fire protection. 

D. For applications visible on completion of Project, repair substrates to remove surface 

imperfections that could affect uniformity of texture and thickness in finished surface of fire 

protection. Remove minor projections and fill voids that would telegraph through fire-resistive 

products after application. 

3.3 APPLICATION 

A. Construct fire protection assemblies that are identical to fire-resistance design indicated and 

products as specified, tested, and substantiated by test reports; for thickness, primers, sealers, 

topcoats, finishing, and other materials and procedures affecting fire protection Work. 
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B. Comply with sprayed fire-resistive material manufacturer's written instructions for mixing 

materials, application procedures, and types of equipment used to mix, convey, and apply fire 

protection; as applicable to particular conditions of installation and as required to achieve fire-

resistance ratings indicated. 

C. Coordinate application of fire protection with other construction to minimize need to cut or 

remove fire protection. 

1. Do not begin applying fire protection until clips, hangers, supports, sleeves, and other 

items penetrating fire protection are in place. 

2. Defer installing ducts, piping, and other items that would interfere with applying fire 

protection until application of fire protection is completed. 

D. Metal Decks: 

1. Do not apply fire protection to underside of metal deck substrates until concrete topping, 

if any, is completed. 

2. Do not apply fire protection to underside of metal roof deck until roofing is completed; 

prohibit roof traffic during application and drying of fire protection. 

E. Install auxiliary materials as required, as detailed, and according to fire-resistance design and 

sprayed fire-resistive material manufacturer's written instructions for conditions of exposure and 

intended use. For auxiliary materials, use attachment and anchorage devices of type 

recommended in writing by sprayed fire-resistive material manufacturer. 

F. Spray apply fire protection to maximum extent possible. After the spraying operation in each 

area, complete the coverage by trowel application or other placement method recommended in 

writing by sprayed fire-resistive material manufacturer. 

G. Extend fire protection in full thickness over entire area of each substrate to be protected. 

H. Install body of fire protection in a single course unless otherwise recommended in writing by 

sprayed fire-resistive material manufacturer. 

I. Where sealers are used, apply products that are tinted to differentiate them from fire protection 

over which they are applied. 

J. Provide a uniform finish complying with description indicated for each type of fire protection 

material and matching finish approved for required mockups. 

K. Cure fire protection according to sprayed fire-resistive material manufacturer's written 

instructions. 

L. Do not install enclosing or concealing construction until after fire protection has been applied, 

inspected, and tested and corrections have been made to deficient applications. 

M. Finishes: Where indicated, apply fire protection to produce the following finishes: 

1. Spray-Textured Finish: Finish left as spray applied with no further treatment. 

N. Apply topcoats according to manufacturer’s written instructions. 
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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. 

B. Perform the tests and inspections of completed Work in successive stages. Do not proceed with 

application of fire protection for the next area until test results for previously completed 

applications of fire protection show compliance with requirements. Tested values must equal or 

exceed values as specified and as indicated and required for approved fire-resistance design. 

C. Fire protection will be considered defective if it does not pass tests and inspections. 

1. Remove and replace fire protection that does not pass tests and inspections, and retest. 

2. Apply additional fire protection, per manufacturer's written instructions, where test 

results indicate insufficient thickness, and retest. 

D. Prepare test and inspection reports. 

3.5 CLEANING 

A. Cleaning: Immediately after completing spraying operations in each containable area of Project, 

remove material overspray and fallout from surfaces of other construction and clean exposed 

surfaces to remove evidence of soiling. 

3.6 PROTECTION 

A. Protect fire protection, according to advice of manufacturer and Installer, from damage resulting 

from construction operations or other causes, so fire protection is without damage or 

deterioration at time of Substantial Completion. 

3.7 RESTORATION 

A. As installation of other construction proceeds, inspect fire protection and restore damaged areas 

and fire protection removed due to work of other trades. 

B. Restore fire protection damaged by other work before concealing it with other construction. 

C. Restore fire protection by reapplying it using same method as original installation or using 

manufacturer's recommended trowel-applied product. 

END OF SECTION 07 81 00 
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SECTION 07 81 23 - INTUMESCENT FIRE PROTECTION 

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. Intumescent fire-resistive materials (IFRM). 

1.3 COORDINATION 

A. Comply with IFRM and topcoat manufacturers’ written recommendations to ensure IFRM and 

topcoat are compatible with one another. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review products, design ratings, restrained and unrestrained conditions, thicknesses, and 

other performance requirements. 

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 the following: 

1. Substrate primers. 

2. Topcoat. 

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. Intumescent fire-resistive materials. 

07 81 23 
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C. Sustainable Design Submittals: 

1. Product Data: For paints and coatings, indicating VOC content. 

D. Samples: For each exposed product and for each color and texture specified, not less than 3 

inches square in size. 

1.7 INFORMATIONAL SUBMITTALS 

A. Compatibility Certificates: From IFRM manufacturer, certifying compatibility of IFRM and 

topcoats. 

B. Product Certificates: For each type of intumescent fire-resistive material. 

C. Field quality-control reports. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: A firm or individual certified, licensed, or otherwise qualified by 

intumescent fire-resistive material manufacturer as experienced and with sufficient trained staff 

to install manufacturer's products according to specified requirements. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not apply fire protection when ambient and substrate 

temperature is 50 deg F or lower unless temporary protection and heat are provided to maintain 

temperature at or above this level for 24 hours before, during, and for 24 hours after product 

application. 

B. Ventilation: Ventilate building spaces during and after application of fire protection until 

intumescent fire-resistive materials are dried and cured, providing complete air exchanges 

according to manufacturer's written instructions. Use natural means or, if they are inadequate, 

forced-air circulation until fire protection dries thoroughly. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Assemblies: Provide fire protection, including auxiliary materials, according to requirements of 

each fire-resistance design and manufacturer's written instructions. 

B. Source Limitations: Obtain fire protection and topcoat from single IFRM manufacturer or 

manufacturer approved by IFRM manufacturer. 

C. Fire-Resistance Design: Indicated on Drawings, tested according to ASTM E119 or UL 263; 

testing by a qualified testing agency. Identify products with appropriate markings of applicable 

testing agency. 

1. Steel members are to be considered unrestrained unless specifically noted otherwise. 
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D. Material Compatibility: Materials for use within each system and topcoat shall be compatible 

with one another and substrates indicated, under conditions of service and application as 

demonstrated by manufacturer, based on testing and experience. 

1. Verify topcoats comply with required surface-burning characteristics. 

a. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified 

testing agency. 

1) Flame-Spread Index: 25 or less. 

2) Smoke-Developed Index: 200 or less. 

E. VOC Content: For field applications, coatings shall comply with VOC content limits of 

authorities having jurisdiction and the following VOC content limits: 

1. Flat Paints and Coatings: 50 g/L. 

2. Nonflat Paints and Coatings: 100 g/L. 

3. Primers, Sealers, and Undercoaters: 100 g/L. 

F. Asbestos: Provide products containing no detectable asbestos. 

2.2 INTUMESCENT FIRE-RESISTIVE MATERIALS 

A. Intumescent Fire-Resistive Material: Manufacturer's standard, factory-mixed formulation or 

factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and 

complying with indicated fire-resistance design. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-

Williams Company (The); Firetex FX5120, or comparable product, including, but not 

limited to, products by: 

a. Carboline Company. 

b. Isolatek International. 

2. Application: Designated for "interior general purpose" use by a qualified testing agency 

acceptable to authorities having jurisdiction. 

3. Thickness: As required for fire-resistance design indicated, measured according to 

requirements of fire-resistance design. 

4. Surface-Burning Characteristics: Comply with ASTM E84; 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: 50 or less. 

5. Hardness: Not less than60, Type D durometer, according to ASTM D2240. 

6. Bond Strength: Not less than 485 psi, according to ASTM D4541. 

7. Finish:  Rolled, spray-textured finish. 
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8. Topcoat: As specified herein. 

2.3 AUXILIARY MATERIALS 

A. Provide auxiliary materials that are compatible with intumescent fire-resistive material and 

substrates and are approved by UL or another testing and inspecting agency acceptable to 

authorities having jurisdiction for use in fire-resistance designs indicated. 

B. Substrate Primers: Primers approved by intumescent fire-resistive material manufacturer and 

complying with required fire-resistance design by UL or another testing and inspecting agency 

acceptable to authorities having jurisdiction. 

C. Topcoat: Complying with surface-burning characteristics performance requirements; suitable 

for application over intumescent fire-resistive material; of type recommended in writing by 

intumescent fire-resistive material manufacturer for each fire-resistance design. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-

Williams Company (The); ProMar 200 Zero VOC Interior Latex Eg-Shel B20-2600 

Series, or comparable product. 

a. 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 substrates and other conditions affecting performance of the Work and 

according to each fire-resistance design. 

1. Verify that substrates are free of dirt, oil, grease, release agents, rolling compounds, mill 

scale, loose scale, incompatible primers, paints, and encapsulants, or other foreign 

substances capable of impairing bond of fire protection with substrates under conditions 

of normal use or fire exposure. 

2. Verify that objects penetrating fire protection, including clips, hangers, support sleeves, 

and similar items, are securely attached to substrates. 

3. Verify that substrates receiving fire protection are not obstructed by ducts, piping, 

equipment, or other suspended construction that will interfere with fire protection 

application. 

B. Conduct tests according to intumescent fire-resistive material manufacturer's written 

instructions to verify that substrates are free of substances capable of interfering with bond. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning application constitutes Contractor’s acceptance of substrates and conditions. 



Tetra Tech INTUMESCENT FIRE PROTECTION 

Architects & Engineers Project No. 279180-22004 07 81 23 / Page 5 

3.2 PREPARATION 

A. Cover other work subject to damage from fallout or overspray of fire protection materials 

during application. 

B. Clean substrates of substances that could impair bond of fire protection. 

C. Prime substrates where included in fire-resistance design and where recommended in writing by 

intumescent fire-resistive material manufacturer unless compatible shop primer has been 

applied and is in satisfactory condition to receive fire protection. 

D. For applications visible on completion of Project, repair substrates to remove surface 

imperfections that could affect uniformity of texture and thickness in finished surface of fire 

protection. Remove minor projections and fill voids that would telegraph through fire-resistive 

products after application. 

3.3 APPLICATION 

A. Construct fire protection assemblies that are identical to fire-resistance design indicated and 

products as specified, tested, and substantiated by test reports; for thickness, primers, topcoats, 

finishing, and other materials and procedures affecting fire protection Work. 

B. Comply with intumescent fire-resistive material manufacturer's written instructions for mixing 

materials, application procedures, and types of equipment used to mix, convey, and apply fire 

protection; as applicable to particular conditions of installation and as required to achieve fire-

resistance ratings indicated. 

C. Coordinate application of fire protection with other construction to minimize need to cut or 

remove fire protection. 

1. Do not begin applying fire protection until clips, hangers, supports, sleeves, and other 

items penetrating fire protection are in place. 

2. Defer installing ducts, piping, and other items that would interfere with applying fire 

protection until application of fire protection is completed. 

D. Install auxiliary materials as required, as detailed, and according to fire-resistance design and 

intumescent fire-resistive material manufacturer's written instructions for conditions of exposure 

and intended use. For auxiliary materials, use attachment and anchorage devices of type 

recommended in writing by intumescent fire-resistive material manufacturer. 

E. Spray apply fire protection to maximum extent possible. After the spraying operation in each 

area, complete the coverage by trowel application or other placement method recommended in 

writing by intumescent fire-resistive material manufacturer. 

F. Extend fire protection in full thickness over entire area of each substrate to be protected. 

G. Install body of fire protection in a single course unless otherwise recommended in writing by 

intumescent fire-resistive material manufacturer. 
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H. Provide a uniform finish complying with description indicated for each type of fire protection 

material and matching finish approved for required mockups. 

I. Cure fire protection according to intumescent fire-resistive material manufacturer's written 

instructions. 

J. Do not install enclosing or concealing construction until after fire protection has been applied, 

inspected, and tested and corrections have been made to deficient applications. 

K. Finishes: Where indicated, apply fire protection to produce the following finishes: 

1. Rolled, Spray-Textured Finish: Even finish produced by rolling spray-applied finish with 

a damp paint roller to remove drippings and excessive roughness. 

L. Apply topcoats according to manufacturer’s written instructions. 

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. 

B. Perform the tests and inspections of completed Work in successive stages. Do not proceed with 

application of fire protection for the next area until test results for previously completed 

applications of fire protection show compliance with requirements. Tested values must equal or 

exceed values as specified and as indicated and required for approved fire-resistance design. 

C. Fire protection will be considered defective if it does not pass tests and inspections. 

1. Remove and replace fire protection that does not pass tests and inspections, and retest. 

2. Apply additional fire protection, per manufacturer's written instructions, where test 

results indicate insufficient thickness, and retest. 

D. Prepare test and inspection reports. 

3.5 CLEANING 

A. Cleaning: Immediately after completing spraying operations in each containable area of Project, 

remove material overspray and fallout from surfaces of other construction and clean exposed 

surfaces to remove evidence of soiling. 

3.6 PROTECTION 

A. Protect fire protection, according to advice of manufacturer and Installer, from damage resulting 

from construction operations or other causes, so fire protection is without damage or 

deterioration at time of Substantial Completion. 
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3.7 RESTORATION 

A. As installation of other construction proceeds, inspect fire protection and restore damaged areas 

and fire protection removed due to work of other trades. 

B. Restore fire protection damaged by other work before concealing it with other construction. 

C. Restore fire protection by reapplying it using same method as original installation or using 

manufacturer's recommended trowel-applied product. 

END OF SECTION 07 81 23 



Tetra Tech PENETRATION FIRESTOPPING 

Architects & Engineers Project No. 279180-22004 07 84 13 / Page 1 

SECTION 07 84 13 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 

2. Penetrations in horizontal assemblies. 

3. Penetrations in smoke barriers. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Penetrations in fire-resistance-rated walls. 

2. Penetrations in horizontal assemblies. 

3. Penetrations in smoke barriers. 

B. Product Schedule: For each penetration firestopping system. Include type of penetration, 

illustration of firestopping system, and design designation of qualified testing and inspecting 

agency. 

1.5 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 

FM Approvals 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL 

and found to comply with its "Qualified Firestop Contractor Program Requirements." 

07 84 13 
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1.7 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install penetration firestopping system when ambient or 

substrate temperatures are outside limits permitted by penetration firestopping system 

manufacturers or when substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping materials per manufacturer's written instructions using 

natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.8 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 

firestopping systems can be installed according to specified firestopping system design. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 

penetration firestopping systems. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint firestop systems for each type of joint opening indicated from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Test per testing standards referenced in "Penetration Firestopping Systems" Article. 

Provide rated systems complying with the following requirements: 

a. Penetration firestop systems installed with products bearing the classification 

marking of a qualified product certification agency in accordance with listed 

system designs published by a qualified testing agency. 

1) UL in its online directory "Product iQ." 

2.3 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 

gases, and maintain original fire-resistance rating of construction penetrated. Penetration 

firestopping systems are to be compatible with one another, with the substrates forming 

openings, and with penetrating items if any. 



Tetra Tech PENETRATION FIRESTOPPING 

Architects & Engineers Project No. 279180-22004 07 84 13 / Page 3 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. 3M Fire Protection Products. 

b. Hilti, Inc. 

c. RectorSeal, a CSW Industrials company. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 

determined per ASTM E814 or UL 1479. 

1. F-Rating: Not less than the fire-resistance rating of the wall penetrated. 

2. Membrane Penetrations: Install recessed fixtures such that the required fire resistance 

will not be reduced. 

C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings 

determined per ASTM E814 or UL 1479. 

1. F-Rating: At least one hour, but not less than the fire-resistance rating of the floor 

penetrated. 

2. T-Rating: At least one hour, but not less than the fire-resistance rating of the floor. The 

following floor penetrations do not require a T-rating: 

a. Those within the cavity of a wall. 

b. Floor, tub, or shower drains within a concealed space. 

c. 4-inch or smaller metal conduit penetrating directly into metal-enclosed electrical 

switchgear. 

D. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined per 

UL 1479. 

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening and no more than 50-cfm 

cumulative total for any 100 sq. ft. at both ambient and elevated temperatures. 

E. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less 

than 25 and 450, respectively, per ASTM E84. 

F. Accessories: Provide components for each penetration firestopping system that are needed to 

install fill materials and to maintain ratings required. Use only those components specified by 

penetration firestopping system manufacturer and approved by qualified testing and inspecting 

agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 

2. Substrate primers. 

3. Collars. 

4. Steel sleeves. 
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2.4 FILL MATERIALS 

A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete 

floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one 

end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 

B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during 

exposure to moisture. 

C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with 

intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent 

elastomeric sheet bonded to galvanized-steel sheet. 

E. Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents 

or inorganic fibers. 

F. Intumescent Wrap Strips: Single-component intumescent elastomeric strips for use around 

combustible penetrants. 

G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 

fillers and lightweight aggregate formulated for mixing with water at Project site to form a 

nonshrinking, homogeneous mortar. 

H. Pillows/Bags: Compressible, removable, and reusable intumescent pillows encased in fire-

retardant polyester or glass-fiber cloth. Where exposed, cover openings with steel-reinforcing 

wire mesh to protect pillows/bags from being easily removed. 

I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants. 

K. Fire-Rated Cable Sleeve Kits: Complete kits designed for new or existing cable penetrations 

through walls to accept standard accessories. 

L. Thermal Wrap: Flexible protective wrap tested and listed for up to 2-hour fire ratings in 

accordance with ASTM E814/UL 1479 for membrane penetrations or ASTM E1725/UL 1724 

for thermal barrier and circuit integrity protection. 

M. Fire-Rated Cable Pathways: Single or gangable device modules composed of a steel raceway 

with integral intumescent material and requiring no additional action in the form of plugs, 

twisting closure, putty, pillows, sealant, or otherwise to achieve fire and air-leakage ratings. 

N. Retrofit Device for Cable Bundles: Factory-made, intumescent, collar-like device for 

firestopping existing over-filled cable sleeves and capable of being installed around projecting 

sleeves and cable bundles. 

O. Wall-Opening Protective Materials: Intumescent, non-curing putty pads or self-adhesive inserts 

for protection of electrical switch and receptacle boxes. 
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P. Fire-Rated HVAC Retaining Angles: Steel angle system with integral intumescent firestop 

gasket for use around rectangular steel HVAC ducts without fire dampers. 

Q. Firestop Plugs: Flexible, re-enterable, intumescent, foam-rubber plug for use in blank round 

openings and cable sleeves. 

R. Fire-Rated Cable Grommet: Molded two-piece grommet made of plenum-grade polymer and 

foam inner core for sealing small cable penetrations in gypsum walls up to 1/2 inch diameter. 

S. Closet Flange Gasket: Molded, single-component, flexible, intumescent gasket for use beneath a 

water closet (toilet) flange in floor applications. 

T. Endothermic Wrap: Flexible, insulating, fire-resistant, endothermic wrap for protecting 

membrane penetrations of utility boxes, critical electrical circuits, communications lines, and 

fuel lines. 

2.5 MIXING 

A. Penetration Firestopping Materials: For those products requiring mixing before application, 

comply with penetration firestopping system manufacturer's written instructions for accurate 

proportioning of materials, water (if required), type of mixing equipment, selection of mixer 

speeds, mixing containers, mixing time, and other items or procedures needed to produce 

products of uniform quality with optimum performance characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

opening configurations, penetrating items, substrates, and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings 

immediately to comply with manufacturer's written instructions and with the following 

requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 

that could interfere with adhesion of penetration firestopping materials. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 

of developing optimum bond with penetration firestopping materials. Remove loose 

particles remaining from cleaning operation. 
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3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 

recommended products and methods. Confine primers to areas of bond; do not allow spillage 

and migration onto exposed surfaces. 

3.3 INSTALLATION OF PENETRATION FIRESTOPPING SYSTEMS 

A. General: Install penetration firestopping systems to comply with manufacturer's written 

installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 

their application and in the position needed to produce cross-sectional shapes and depths 

required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible 

forming materials and other accessories not forming permanent components of 

firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 

penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with 

the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 

not less than 3 inches high and with minimum 0.375-inch strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of 

wall and at intervals not exceeding 30 feet. 

B. Penetration Identification: Identify each penetration firestopping system with legible metal or 

plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of 

penetration firestopping system edge so labels are visible to anyone seeking to remove 

penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 

with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 

Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 

Management of Any Damage." 

2. Contractor's name, address, and phone number. 

3. Designation of applicable testing and inspecting agency. 

4. Date of installation. 
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5. Manufacturer's name. 

6. Installer's name. 

3.5 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 

cleaning materials that are approved in writing by penetration firestopping system 

manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 

penetration firestopping systems are without damage or deterioration at time of Substantial 

Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 

and remove damaged or deteriorated penetration firestopping material and install new materials 

to produce systems complying with specified requirements. 

3.6 PENETRATION FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to UL system numbers in its online 

directory "Product iQ” under product Category XHEZ. 

B. For each location where a penetration occurs, provide a firestopping system selected from the 

floor and wall system below that complies with this Section and is suitable for the penetration 

conditions indicated for the Project. 
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FLOOR 
Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 
UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 
a Minimum Thick-
ness 

Less Than or Equal 
to 5 Inches (127 
MM) 

Concrete Floors with 
a Minimum Thick-
ness OF MORE 
Than 5 Inches (127 
MM) 

Framed Floors 

Floor-ceiling assem-
blies consisting of 
concrete with mem-
brane protection 

NO PENETRATING 
ITEMS 

C-AJ-0001-0999 

or 

F-A-0001-0999 

C-BJ-0001-0999 

or 

F-B-0001-0999 

F-C-1001-1999   

METALLIC PIPE, 
CONDUIT, OR 
TUBING 

C-AJ-1001-1999 

or 

F-A-1001-1999 

C-BJ-1001-1999, 

C-BK-1001-1999, 

or 

F-B-1001-1999 

F-C-1001-1999 F-E-1001-1999 

NONMETALLIC 
PIPE, CONDUIT, 
OR TUBING 

C-AJ-2001-2999 

or 

F-A-2001-2999 

C-BJ-2001-2999, 

C-BK-2001-2999, 

or 

F-B-2001-2999 

F-C-2001-2999 F-E-2001-2999 

ELECTRICAL 
CABLES 

C-AJ-3001-3999 

or 

F-A-3001-3999 

C-BJ-3001-3999, 

C-BK-3001-3999, 

or 

F-B-3001-3999 

F-C-3001-3999 F-E-3001-3999 

CABLE TRAYS 
WITH ELECTRICAL 
CABLES 

C-AJ-4001-4999 

or 

F-A-4001-4999 

C-BJ-4001-4999 

or 

F-B-4001-4999 

    

INSULATED PIPES C-AJ-5001-5999 C-BJ-5001-5999, F-C-5001-5999 F-E-5001-5999 
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FLOOR 
Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 
UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 
a Minimum Thick-
ness 

Less Than or Equal 
to 5 Inches (127 
MM) 

Concrete Floors with 
a Minimum Thick-
ness OF MORE 
Than 5 Inches (127 
MM) 

Framed Floors 

Floor-ceiling assem-
blies consisting of 
concrete with mem-
brane protection 

or 

F-A-5001-5999 

C-BK-5001-5999, 

or 

F-B-5001-5999 

MISCELLANEOUS 
ELECTRICAL 
PENETRANTS 

C-AJ-6001-6999 

or 

F-A-6001-6999 

C-BJ-6001-6999     

MISCELLANEOUS 
MECHANICAL 
PENETRANTS 

C-AJ-7001-7999 

or 

F-A-7001-7999 

C-BJ-7001-7999 

or 

F-B-7001-7999 

F-C-7001-7999 F-E-7001-7999 

GROUPINGS OF 
PENETRATIONS 

C-AJ-8001-8999 

or 

F-A-8001-8999 

C-BJ-8001-8999 

or 

F-B-8001-8999 

F-C-8001-8999 F-E-8001-8999 
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WALL 
Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 
UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 
Walls with a Mini-
mum Thickness Less 
Than or Equal to 8 
Inches (203 MM) 

Concrete or Masonry 
Walls with a Mini-
mum Thickness OF 
MORE Than 8 Inch-
es (203 MM) 

Framed Walls 
Composite panel 
walls 

NO PENETRATING 
ITEMS 

C-AJ-0001-0999, 

C-BJ-0001-0999, 

or 

W-J-0001-0999 

  W-L-000-1-0999   

METALLIC PIPE, 
CONDUIT, OR 
TUBING 

C-AJ-1001-1999, 

C-BJ-1001-1999, 

or 

W-J-1001-1999 

C-BK-1001-1999 

or 

W-K-1001-1999 

W-L-1001-1999 W-N-1001-1999 

NONMETALLIC 
PIPE, CONDUIT, 
OR TUBING 

C-AJ-2001-2999, 

C-BJ-2001-2999, 

or 

W-J-2001-2999 

C-BK-2001-2999 

or 

W-K-2001-2999 

W-L-2001-2999 W-N-2001-2999 

ELECTRICAL 
CABLES 

C-AJ-3001-3999, 

C-BJ-3001-3999, 

or 

W-J-3001-3999 

C-BK-3001-3999 

or 

WK-3001-3999 

W-L-3001-3999   

CABLE TRAYS 
WITH ELECTRICAL 
CABLES 

C-AJ-4001-4999, 

C-BJ-4001-4999, 

or 

W-J-4001-4999 

W-K-4001-4999 W-L-4001-4999   
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WALL 
Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 
UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 
Walls with a Mini-
mum Thickness Less 
Than or Equal to 8 
Inches (203 MM) 

Concrete or Masonry 
Walls with a Mini-
mum Thickness OF 
MORE Than 8 Inch-
es (203 MM) 

Framed Walls 
Composite panel 
walls 

INSULATED PIPES 

C-AJ-5001-5999, 

C-BJ-5001-5999, 

or 

W-J-5001-5999 

C-BK-5001-5999 W-L-5001-5999 W-N-5001-5999 

MISCELLANEOUS 
ELECTRICAL 
PENETRANTS 

C-AJ-6001-6999, 

C-BJ-6001-6999, 

or 

W-BJ-6001-6999 

  W-L-6001-6999   

MISCELLANEOUS 
MECHANICAL 
PENETRANTS 

C-AJ-7001-7999, 

C-BJ-7001-7999, 

or 

W-J-7001-7999 

  W-L-7001-7999 W-N-7001-7999 

GROUPINGS OF 
PENETRATIONS 

C-AJ-8001-8999, 

C-BJ-8001-8999, 

or 

W-J-8001-8999 

  W-L-8001-8999   

END OF SECTION 07 84 13 
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SECTION 07 84 43 - JOINT FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Joints in or between fire-resistance-rated constructions. 

2. Joints in smoke barriers. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Joints in or between fire-resistance-rated constructions. 

2. Joints in smoke barriers. 

B. Product Schedule: For each joint firestopping system. Include location, illustration of 

firestopping system, and design designation of qualified testing agency. 

1.6 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that joint firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 

07 84 43 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 

FM Approvals 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 

comply with UL's "Qualified Firestop Contractor Program Requirements." 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install joint firestopping systems when ambient or substrate 

temperatures are outside limits permitted by joint firestopping system manufacturers or when 

substrates are wet due to rain, frost, condensation, or other causes. 

B. Install and cure joint firestopping systems per manufacturer's written instructions using natural 

means of ventilation or, where this is inadequate, forced-air circulation. 

1.9 COORDINATION 

A. Coordinate construction of joints to ensure that joint firestopping systems can be installed 

according to specified firestopping system design. 

B. Coordinate sizing of joints to accommodate joint firestopping systems. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint firestop systems for each type of joint opening indicated from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform joint firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide 

rated systems complying with the following requirements: 

a. Joint firestop systems installed with products bearing the classification marking of 

a qualified product certification agency in accordance with Listed System Designs 

published by a qualified testing agency. 

1) UL in its online directory "Product iQ." 

B. Rain/Water Resistance: For perimeter fire-barrier system applications, where inclement weather 

or greater-than-transient water exposure is expected, use products that dry rapidly and cure in 

the presence of atmospheric moisture sufficient to pass ASTM D6904 early rain-resistance test 

(24-hour exposure). 
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2.3 JOINT FIRESTOPPING SYSTEMS 

A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, 

and maintain original fire-resistance rating of assemblies in or between which joint firestopping 

systems are installed. Joint firestopping systems must accommodate building movements 

without impairing their ability to resist the passage of fire and hot gases. 

1. Joint firestopping systems that are compatible with one another, with the substrates 

forming openings, and with penetrating items, if any. 

2. Provide products that, upon curing, do not re-emulsify, dissolve, leach, breakdown, or 

otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, 

ponding water or other forms of moisture. 

3. Provide firestop products that do not contain ethylene glycol. 

4. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. 3M Fire Protection Products. 

b. Hilti, Inc. 

c. RectorSeal, a CSW Industrials company. 

B. Intumescent Gypsum Wall Framing Gaskets (Applied to Steel Tracks, Runners and Studs prior 

to Framing Installation): Provide products with fire, smoke, and acoustical ratings that allow 

movement up to 100 percent compression and/or extension in accordance with UL 2079 or 

ASTM E1966; have an L Rating less than 1 cfm/ft. in accordance with UL 2079; and a 

minimum Sound Transmission Class (STC) rating of 56 in accordance with ASTM E90 or 

ASTM C919. 

C. 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. 

D. Joints in Smoke Barriers: Provide joint firestopping systems with ratings determined per 

UL 2079 based on testing at a positive pressure differential of 0.30-inch wg. 

1. L-Rating: Not exceeding 5.0 cfm/ft. of joint at both ambient and elevated temperatures. 

E. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 

25 and 450, respectively, as determined per ASTM E84. 
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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. 

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. 
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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. 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. 

B. Proceed with enclosing joint firestopping systems with other construction only after inspection 

reports are issued and installations comply with requirements. 
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3.6 CLEANING AND PROTECTION 

A. Clean off excess elastomeric fill materials adjacent to joints as the Work progresses by methods 

and with cleaning materials that are approved in writing by joint firestopping system 

manufacturers and that do not damage materials in which joints occur. 

B. Provide final protection and maintain conditions during and after installation that ensure joint 

firestopping systems are without damage or deterioration at time of Substantial Completion. If 

damage or deterioration occurs despite such protection, cut out and remove damaged or 

deteriorated joint firestopping systems immediately and install new materials to produce joint 

firestopping systems complying with specified requirements. 

3.7 JOINT FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's online 

directory "Product iQ" under product Category XHBN. 

B. Floor-to-Floor, Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. FF-D- 0000-0999. 

C. Wall-to-Wall, Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. WW-D- 0000-0999. 

D. Floor-to-Wall, Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. FW-D- 0000-0999.  

E. Head-of-Wall, Fire-Resistive Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. HW-D- 0000-0999. 

END OF SECTION 07 84 43 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Mildew-resistant joint sealants. 

4. Latex joint sealants. 

5. Acoustical joint sealants. 

6. Preformed joint seals. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

1. Cylindrical sealant backings. 

2. Bond-breaker tape. 

3. Primers. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Mildew-resistant joint sealants. 

4. Latex joint sealants. 

5. Acoustical joint sealants. 

6. Preformed joint seals. 

C. Samples for Initial Selection: Manufacturer's color charts showing the full range of colors 

available for each product exposed to view. 

07 92 00 
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1.5 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content: Sealants and sealant primers shall comply with the following: 

1. Architectural sealants shall have a VOC content of 250 g/L or less. 

2. Sealants and sealant primers for nonporous surfaces shall have a VOC content of 250 g/L 

or less. 

3. Sealants and sealant primers for porous substrates shall have a VOC content of 775 g/L 

or less.  

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

Multiple colors may be selected. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone Joint Sealants: Single-component, nonsag, plus 100 percent and minus 50 percent 

movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, 

Grade NS, Class 100/50, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Dow Chemical Company (The); DOWSIL790 Silicone Building Sealant. 

b. GE/Momentive Performance Materials Inc.; SCS2700 SilPruf LM. 

c. Pecora Corporation; 890NST. 

d. Tremco Incorporated; Spectrem 1. 

2. Joint-Sealant Application:  Joints in vertical surfaces. 

a. Exterior Joint Locations: 

http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801302&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801304&mf=04&src=wd
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1) Control and expansion joints in unit masonry. 

2) Joints in exterior insulation and finish systems. 

3) Joints between different materials listed above. 

4) Perimeter joints between materials listed above and frames of exterior 

openings. 

5) Other joints as indicated. 

b. Interior Joint Locations: 

1) Control and expansion joints on exposed interior surfaces of exterior walls. 

2) Perimeter joints of exterior openings. 

3) Other joints as indicated. 

2.3 URETHANE JOINT SEALANTS 

A. Urethane Joint Sealants, Traffic-Use: Single-component, pourable, plus 25 percent and 

minus 25 percent movement capability, traffic--use, urethane joint sealant; ASTM C920, 

Type S, Grade P, Class 25, Use T. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions; MasterSeal SL 1. 

b. Polymeric Systems, Inc.; Flexiprene PSI-952. 

c. Sherwin-Williams Company (The); Loxon SL1. 

2. Joint-Sealant Application:  Joints up to 1 inch wide in horizontal traffic surfaces. 

a. Exterior Joint Locations: 

1) Isolation and contraction joints in cast-in-place concrete slabs. 

b. Interior Joint Locations: 

1) Isolation joints in cast-in-place concrete slabs. 

2.4 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide 

to prevent mold and mildew growth. 

B. Silicone Joint Sealants, Mildew Resistant: Mildew-resistant, single-component, nonsag, plus 25 

percent and minus 25 percent movement capability, nontraffic-use, acid-curing silicone joint 

sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Dow Chemical Company (The); DOWSIL786 Silicone Sealant. 

b. GE/Momentive Performance Materials Inc.; SCS1700 Sanitary. 

http://www.specagent.com/LookUp/?ulid=5321&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5307&mf=04&src=wd
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2. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces. 

a. Joint Sealant Location: 

1) Tile control and expansion joints where indicated. 

2) Other joints as indicated. 

2.5 LATEX JOINT SEALANTS 

A. Acrylic Latex Joint Sealants: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Pecora Corporation; AC-20 +Silicone. 

b. Tremco Incorporated; Tremflex 834. 

2. Joint-Sealant Application: Interior joints in vertical surfaces not subject to significant 

movement. 

a. Joint Locations: 

1) Vertical joints on exposed surfaces of interior unit masonry concrete and 

gypsum board. 

2) Perimeter joints between interior wall surfaces and frames of openings. 

3) Other joints as indicated. 

2.6 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealants for Exposed and Concealed Joints: Manufacturer's standard nonsag, 

paintable, nonstaining latex acoustical sealant complying with ASTM C834. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Grabber Construction Products; Grabber Acoustical Sound Sealant. 

b. Pecora Corporation; AC-20 FTR. 

c. USG Corporation; Sheetrock Brand Acoustical Sealant. 

2.7 PREFORMED JOINT SEALS 

A. Preformed Joint Seals: Manufacturer’s standard pre-compressed, elastomeric-coated foam 

preformed joint seal, for non-invasive installation in joint of nominal joint width as indicated on 

Drawings, with plus 50 percent and minus 50 percent movement capability.  

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. EMSEAL Joint Systems, Ltd; Seismic Colorseal. 

http://www.specagent.com/LookUp/?ulid=5355&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801415&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801417&mf=04&src=wd
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b. Nystrom, Inc.; Seismic Compression Seal. 

c. Watson Bowman Acme Corp.; a BASF affiliate; WaboSeismicWeatherSeal. 

2. Joint-Seal Application: Exterior joints in vertical surfaces. 

a. Joint Locations: 

1) Where indicated. 

2.8 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 

primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 

based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin), 

Type O (open-cell material) or either of the preceding types, as approved in writing by joint-

sealant manufacturer for joint application indicated, and of size and density to control sealant 

depth and otherwise contribute to producing optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 

joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.9 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 

promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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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. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 

combination of these methods to produce a clean, sound substrate capable of developing 

optimum bond with joint sealants. Remove loose particles remaining after cleaning 

operations above by vacuuming or blowing out joints with oil-free compressed air.  

3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants.  

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 

indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 

comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-

sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 

without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 
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D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 

begins, tool sealants according to requirements specified in subparagraphs below to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 

3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated. 

3.4 INSTALLATION OF ACOUSTICAL JOINT SEALANTS 

A. Comply with acoustical joint-sealant manufacturer's written installation instructions unless more 

stringent requirements apply. 

B. Stud Partition Assemblies: Seal construction at perimeters, behind control joints, and at 

openings and penetrations with a continuous bead of acoustical joint sealant. Install acoustical 

joint sealants at both faces of partitions, at perimeters, and through penetrations. Comply with 

ASTM C919, ASTM C1193, and manufacturer's written recommendations for closing off 

sound-flanking paths around or through assemblies, including sealing partitions to underside of 

floor slabs above acoustical ceilings. 

C. Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of 

acoustical ceiling areas in a continuous ribbon concealed on back of vertical legs of moldings 

before they are installed. 

3.5 INSTALLATION OF PREFORMED JOINT SEALS 

A. General: Comply with preformed joint seal manufacturer's written installation instructions for 

products and applications indicated unless more stringent requirements apply. 

B. Installation of Preformed Joint Seals: 

1. Install each length of seal immediately after removing protective wrapping. 

2. Firmly secure compressed joint seals to joint gap side to obtain full bond as 

recommended by manufacturer. 

3. Do not pull or stretch material. Produce seal continuity at splices, ends, turns, and 

intersections of joints. 
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4. For applications at low ambient temperatures, heat foam joint seal material in compliance 

with manufacturer's written instructions. 

3.6 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of joint sealants and of 

products in which joints occur. 

3.7 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion. If, despite such protection, damage 

or deterioration occurs, cut out, remove, and correct damaged or deteriorated joint sealants 

immediately so installations with corrected areas are indistinguishable from original work. 

END OF SECTION 07 92 00 
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SECTION 07 95 13.13 - INTERIOR EXPANSION JOINT COVER 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 interior expansion joint cover assemblies. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product.  

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, accessories, and finishes for expansion joint cover assemblies. 

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. Elastomeric-seal acoustical ceiling joint covers. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Furnish units in longest practicable lengths to minimize field splicing. 

B. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, cross-

connections, and other accessories as required to provide continuous expansion joint cover 

assemblies. 

C. Source Limitation: Obtain expansion control systems from single source from single 

manufacturer. 

07 95 13.13 
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2.2 CEILING EXPANSION JOINT COVERS 

A. Elastomeric-Seal Acoustical Ceiling Joint Cover: Elastomeric-seal assembly designed for use in 

acoustical ceilings. 

1. Ceiling-to-Wall Type EJ 1: 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

1) Balco; a CSW Industrials Company; Face Seal System, ACL-1. 

2) Construction Specialties, Inc.; Flush Thinline HCW-100. 

b. Nominal Joint Width: One inch. 

c. Exposed Metal: 

1) Aluminum: Mill. 

d. Seal: Preformed elastomeric membranes or extrusions. 

1) Color: White 

2.3 MATERIALS 

A. Aluminum: ASTM B221, Alloy 6063-T5 for extrusions; ASTM B209, Alloy 6061-T6 for sheet 

and plate. 

1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in 

contact with cementitious materials. 

B. Elastomeric Seals: Manufacturer's standard preformed elastomeric membranes or extrusions to 

be installed in metal frames. 

C. Fire Barriers: Any material or material combination, when fire tested after cycling, designated 

to resist the passage of flame and hot gases through a movement joint and to comply with 

performance criteria for required fire-resistance rating. 

D. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, 

nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency 

suitable for application and a 30-minute working time. 

2.4 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 



Tetra Tech INTERIOR EXPANSION JOINT COVER ASSEMBLIES 

Architects & Engineers Project No. 279180-22004 07 95 13.13 / Page 3 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces where expansion joint cover assemblies will be installed for installation 

tolerances and other conditions affecting performance of the Work. 

B. Notify Architect where discrepancies occur that will affect proper expansion joint cover 

assembly installation and performance. 

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 expansion joint cover assembly manufacturer's written 

instructions. 

B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion 

joint cover assemblies. Provide fasteners of metal, type, and size to suit type of construction 

indicated and to provide for secure attachment of expansion joint cover assemblies. 

3.3 INSTALLATION 

A. Comply with manufacturer's written instructions for storing, handling, and installing expansion 

joint cover assemblies and materials unless more stringent requirements are indicated. 

B. Metal Frames: Perform cutting, drilling, and fitting required to install expansion joint cover 

assemblies. 

1. Install frames in continuous contact with adjacent surfaces. 

a. Shimming is not permitted. 

2. Install in true alignment and proper relationship to joints and adjoining finished surfaces 

measured from established lines and levels. 

3. Adjust for differences between actual structural gap and nominal design gap due to 

ambient temperature at time of installation. 

4. Cut and fit ends to accommodate thermal expansion and contraction of metal without 

buckling of frames. 

5. Locate anchors at interval recommended by manufacturer, but not less than 3 inches from 

each end and not more than 24 inches o.c. 

C. Seals: Install elastomeric seals and membranes in frames to comply with manufacturer's written 

instructions. Install with minimum number of end joints. 

1. Provide in continuous lengths for straight sections. 
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2. Seal transitions. Vulcanize or heat-weld field-spliced joints as recommended by 

manufacturer. 

3. Installation: Mechanically lock seals into frames or adhere to frames with adhesive or 

pressure-sensitive tape as recommended by manufacturer. 

D. Install with hairline mitered corners where expansion joint cover assemblies change direction or 

abut other materials. 

E. Terminate exposed ends of expansion joint cover assemblies with field- or factory-fabricated 

termination devices. 

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. 

B. Where deficiencies are found or fire barriers are damaged or removed due to testing, correct or 

replace installations to comply with requirements. 

C. Proceed with enclosing fire barriers of interior expansion joint cover assemblies only after 

inspection reports are issued and installations comply with requirements. 

3.5 PROTECTION 

A. Do not remove protective covering until finish work in adjacent areas is complete. When 

protective covering is removed, clean exposed metal surfaces to comply with manufacturer's 

written instructions. 

B. Protect the installation from damage by work of other Sections. Where necessary due to heavy 

construction traffic, remove and properly store cover plates or seals and install temporary 

protection over expansion joint cover assemblies. Reinstall cover plates or seals prior to 

Substantial Completion. 

END OF SECTION 07 95 13.13 
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Interior standard steel doors and frames. 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 

ANSI/SDI A250.8. (Nominal gage equivalents are listed in parentheses.) 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 

and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 

items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 

control and security systems. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 

by Division 08 Sections “Door Hardware” and “Glazing” concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, core descriptions, fire-resistance ratings, and finishes. 

1. Interior standard steel doors and frames. 

2. Borrowed lights. 

3. Frame anchors. 

4. Louvers. 

08 11 13 
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B. Shop Drawings: Include the following: 

1. Elevations of each door type. 

2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 

3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

4. Locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 

7. Details of anchorages, joints, field splices, and connections. 

8. Details of accessories. 

9. Details of moldings, removable stops, and glazing. Indicate which side of each door or 

frame has a removable stop. 

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of 

supplier, using same reference numbers for details and openings as those on Drawings. 

Coordinate with final door hardware schedule. 

1.7 INFORMATIONAL SUBMITTALS 

A. Field quality control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection 

during transit and Project-site storage. Do not use nonvented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames. 

C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place 

on minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each 

stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Ceco Door; ASSA ABLOY. 
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2. Curries Company; ASSA ABLOY. 

3. Pioneer Industries. 

4. Steelcraft; an Allegion brand. 

B. Source Limitations for Attack-Resistance-Rated Assemblies: Obtain attack-resistance-rated 

doors and framing from single source from single manufacturer and glazing from single 

manufacturer acceptable to the attack-resistant-rated door and framing manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled 

by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection 

ratings indicated on Drawings, based on testing at positive pressure according to NFPA 252 or 

UL 10C. 

1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft 

control by a qualified testing agency acceptable to authorities having jurisdiction, based 

on testing according to UL 1784 and installed in compliance with NFPA 105. 

B. Fire-Rated, Borrowed-Lite Assemblies: Assemblies complying with NFPA 80 and listed and 

labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-

protection ratings indicated, based on testing according to NFPA 257 or UL 9. 

2.3 INTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 

fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 

specified. 

B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At all 

interior locations. 

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches. 

c. Face: Uncoated steel sheet, minimum thickness of 0.042 inch (18-gage). 

d. Edge Construction:  Model 2, Seamless, continuously welded seam dressed 

smooth. 

e. Edge Bevel:  Bevel lock edge 1/8 inch in 2 inches. 

f. Core:  Vertical steel stiffener. Fill space between stiffeners with glass- or mineral-

fiber insulation. 
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g. Fire-Rated Core: Manufacturer's vertical steel stiffener, with space between 

stiffeners filled with glass- or mineral-fiber insulation or laminated mineral board 

core for fire-rated doors. 

2. Frames: 

a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch (16-gage). 

b. Sidelite and Transom Frames if shown on Drawings: Fabricated from same 

thickness material as adjacent door frame. 

c. Construction:  Full profile welded in factory. 

3. Exposed Finish: Prime. 

2.4 BORROWED LITES 

A. Fabricate of uncoated steel sheet, minimum thickness of 0.053 inch (16-gage). 

B. Construction:  Full profile welded in factory. 

C. Fabricate in one piece except where handling and shipping limitations require multiple sections. 

Where frames are fabricated in sections due to shipping or handling limitations, provide 

alignment plates or angles at each joint, fabricated of metal of same or greater thickness as 

metal as frames. 

D. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 

otherwise indicated. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 

standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames 

with no floor anchor. Provide one additional anchor for each 24 inches of frame height 

above 7 feet. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion 

shields or inserts, with manufacturer's standard pipe spacer. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension 

clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of 

underlayment. 

D. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 

phosphatized. 
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1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M 

or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, 

Class B. 

2.6 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 

exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, 

pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M. 

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 

attaching hollow-metal frames of type indicated. 

F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting 

of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion 

characteristics. 

G. Glazing: Comply with requirements in Division 08 Section "Glazing" and with hollow-metal 

manufacturer's requirements. 

1. Glazing for Interior Attack-Resistance-Rated Assemblies (Non-Fire-Resistance-Rated):  

Clear laminated-glass security glazing. 

a. LTI Smart Glass, Inc.; SG5 by School Guard Glass (Glass Type SCL) as specified 

in Division 08 Section “Glazing.” 

2. Glazing for Interior Attack-Resistance-Rated Assemblies (Fire-Resistance-Rated): Fire-

resistance-rated laminated-glass security glazing.  

a. Technical Glass Products; Pilkington Pyrostop laminated to LTI Smart Glass, Inc., 

SG5 by School Guard Glass (Glass Type SFRL) as specified in Division 08 

Section “Glazing.” 

H. Corrosion-Resistant Coating:  Cold-applied asphalt mastic, compounded for 15-mil dry film 

thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur 

components, and other deleterious impurities. 
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2.7 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond 

edge of door on which astragal is mounted or as required to comply with published listing of 

qualified testing agency. 

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 

require multiple sections. Where frames are fabricated in sections, provide alignment plates or 

angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face 

seams or joints, fabricated from same material as door frame. Fasten members at 

crossings and to jambs by welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 

3. Grout Guards:  Formed from same material as frames, not less than 0.016 inch thick (26-

gage). Weld guards to frame at back of hardware mortises in frames to be grouted. 

4. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers 

as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 

b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

5. Terminated Stops (Hospital Stops): Where indicated, on interior door frames terminate 

stops 6 inches above finish floor with a 45-degree angle cut, and close open end of stop 

with steel sheet closure. Cover opening in extension of frame with welded-steel filler 

plate, with welds ground smooth and flush with frame. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 

mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, 

and tapping according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 

hardware. 

3. Attack-Resistance-Rated Door Assemblies: Comply with hollow-metal manufacturer’s 

requirements. 

D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of 

stops and moldings with butted or mitered hairline joints. 

1. Provide stops and moldings flush with face of door, and with square stops unless 

otherwise indicated. 
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2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 

glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 

and frames. Provide loose stops and moldings on inside of hollow-metal doors and 

frames. 

4. Coordinate rabbet width between fixed and removable stops with glazing and installation 

types indicated. 

5. Provide stops for installation with countersunk flat- or oval-head machine screws spaced 

uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner. 

a. For attack-resistance-rated door assemblies, provide fasteners spaced in 

accordance with door and glazing manufacturers’ written instructions. 

2.8 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; 

compatible with substrate and field-applied coatings despite prolonged exposure. 

2.9 LOUVERS 

A. Provide louvers for interior doors, where indicated, which comply with SDI 111, with blades or 

baffles formed of 0.042-inch-thick (18-gage), cold-rolled steel sheet set into 0.042-inch-thick 

(18-gage) steel frame. 

1. Sightproof Louver: Stationary louvers constructed with inverted-V or inverted-Y blades. 

B. Form corners of moldings with hairline joints. Provide fixed frame moldings on outside of 

exterior and on secure side of interior doors and frames. 

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. 
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3.2 PREPARATION 

A. Remove shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and 

dressing, as required to make restored area smooth, flush, and invisible on exposed faces. Touch 

up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

3.3 INSTALLATION 

A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in 

place. Comply with approved Shop Drawings and with manufacturer's written instructions. 

B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set. After wall construction is complete, remove temporary braces without 

damage to completed Work. 

a. Where frames are fabricated in sections, field splice at approved locations by 

welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 

and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 

c. Field apply corrosion-resistant coating to backs of frames that will be filled with 

grout containing antifreezing agents. 

d. Install door silencers in frames before grouting. 

2. Fire-Rated Openings: Install frames according to NFPA 80. 

3. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 

expansion anchors if so indicated and approved on Shop Drawings. 

4. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 

5. Concrete Walls:  Solidly fill space between frames and concrete with mineral-fiber 

insulation. 

6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 

expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible 

on exposed faces. 

7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 

from jamb perpendicular to frame head. 
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b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line 

parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 

parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 

specified below. 

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8. 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

3. Smoke-Control Doors: Install doors according to NFPA 105. 

3.4 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 

to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, 

Section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 

installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 

compliance with each item listed in NFPA 80. 

3.5 RESTORATION 

A. Remove and replace defective work, including hollow-metal work that is warped, bowed, or 

otherwise unacceptable. 

B. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 

prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

C. Metallic-Coated Surface Touchup: Clean abraded areas and restore with galvanizing touch-up 

paint according to manufacturer's written instructions. 

END OF SECTION 08 11 13 
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SECTION 08 14 16 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Five-ply flush wood veneer-faced doors for transparent finish. 

2. Factory finishing flush wood doors. 

3. Factory fitting flush wood doors to frames and factory machining for hardware. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 

“Door Hardware” and “Glazing” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 

2. Door edge construction. 

3. Door face type and characteristics. 

4. Door louvers. 

5. Door trim for openings. 

6. Factory-finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 

construction details not covered in Product Data; and the following: 

1. Door schedule indicating door location, type, size, fire protection rating, and swing. 

2. Door elevations, dimension and locations of hardware, light and louver cutouts, and 

glazing thicknesses. 

3. Dimensions and locations of blocking for hardware attachment. 

4. Dimensions and locations of mortises and holes for hardware. 

5. Clearances and undercuts. 

6. Requirements for veneer matching. 

7. Doors to be factory finished and application requirements. 

08 14 16 
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C. Samples: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for 

each material and finish. For each wood species and transparent finish, provide set of 

three Samples showing typical range of color and grain to be expected in finished Work. 

D. Sample Warranty: For special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Special warranties. 

B. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on bottom rail with opening number used on Shop Drawings. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 

weathertight, wet-work in spaces is complete and dry, and temperature and relative humidity are 

maintained at levels designed for building occupants for the remainder of construction period. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace doors that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of veneer. 

b. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 

c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

span. 

2. Warranty shall also include installation and finishing that may be required due to 

correction or replacement of defective doors. 

3. Warranty Period for Solid-Core Interior Doors: Life of installation. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Wood Door Assemblies: Assemblies complying with NFPA 80 that are listed and 

labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-

protection ratings and temperature-rise limits indicated 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. 

2.3 SOLID-CORE FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT 

FINISH 

A. Interior Doors: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to: 

a. Marshfield-Algoma by Masonite Architectural. 

b. Oshkosh Door Company. 

c. VT Industries, Inc. 

2. Performance Grade: ANSI/WDMA I.S. 1A Extra Heavy Duty. 

3. ANSI/WDMA I.S. 1A Grade:  Custom. 

4. Faces: Single-ply, wood veneer not less than 1/50 inch thick. 

a. Species:  Red oak. 

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. 
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a. Fire-Rated Single Doors: Provide edge construction with intumescent seals 

concealed by outer stile. Comply with specified requirements for exposed vertical 

edges. 

b. Fire-Rated Pairs of Doors: Provide fire-retardant stiles that are listed and labeled 

for applications indicated without formed-steel edges and astragals. Provide stiles 

with concealed intumescent seals. Comply with specified requirements for exposed 

edges. 

c. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with 

improved screw-holding capability and split resistance. Comply with specified 

requirements for exposed edges. 

1) Screw-Holding Capability: 550 lbf in accordance with WDMA T.M. 10. 

6. Core for Non-Fire-Rated Doors: 

a. WDMA I.S. 10 structural composite lumber. 

1) Screw Withdrawal, Door Face: 550 lbf. 

2) Screw Withdrawal, Vertical Door Edge: 550 lbf. 

7. Core for Fire-Rated Doors: As required to achieve fire-protection rating indicated on 

Drawings. 

a. Blocking for Mineral-Core Doors: Provide composite blocking with improved 

screw-holding capability approved for use in doors of fire-protection ratings 

indicated on Drawings as needed to eliminate through-bolting hardware. 

8. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to 

core), with entire unit abrasive planed before veneering. 

2.4 LIGHT FRAMES AND LOUVERS 

 

A. Metal Frames for Light Openings in Fire-Rated and Non-Fire-Rated Doors: Manufacturer's 

standard frame formed of 0.036-inch-thick (20 gage), cold-rolled steel sheet; with baked-

enamel- or powder-coated finish; and for fire-rated doors, approved for use in doors of fire-

protection rating indicated on Drawings. 

B. Metal Louvers (as noted on Drawings): 

1. Blade Type: Vision-proof, inverted split Y. 

a. Metal and Finish: Hot-dip galvanized steel, 0.052-inch-thick (18 gage) frame and 

blades, with baked-enamel- or powder-coated finish. 
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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." 

3. Louvers: Factory install louvers in prepared openings. 

2.6 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Complete fabrication, including fitting doors for openings and machining for hardware 

that is not surface applied, before finishing. 

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. Effect:  Semifilled finish, produced by applying an additional finish coat to partially fill 

the wood pores. 

5. Sheen: Satin. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, location, 

and swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Hardware: For installation, see Division 08 Section "Door Hardware." 

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 

and as indicated. 

1. Install fire-rated doors in accordance with NFPA 80. 

2. Install smoke- and draft-control doors in accordance with NFPA 105. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 

Project site. 

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. 
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3.4 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 

Doors may be corrected or refinished if Work complies with requirements and shows no 

evidence of correction or refinishing. 

END OF SECTION 08 14 16 
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes access doors and frames for walls and ceilings. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, fire ratings, material 

descriptions, dimensions of individual components and profiles, and finishes. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below; otherwise submit full Product Data for the following: 

1. Flush access doors with exposed flanges. 

2. Stainless-steel flush access doors with exposed flanges. 

3. Flush access doors with concealed flanges in gypsum board. 

4. Fire-rated, flush access doors with exposed flanges. 

5. Stainless-steel, fire-rated, flush access doors with exposed flanges. 

C. Product Schedule: For access doors and frames. Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of applicable room name and number in which 

access door is located. 

08 31 13 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Access Doors and Frames: Assemblies complying with NFPA 80 that are listed and 

labeled by a qualified testing agency, for fire-protection and temperature-rise limit ratings 

indicated, according to NFPA 252 or UL 10B. 

2.2 ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Exposed Flanges AD1: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Karp Associates, Inc.; Model DSC-214M Universal Flush Access Door. 

b. Milcor Company; Series M – Architectural Grade Flush Steel Access Door. 

c. Nystrom, Inc.; NT Architectural Access Door.  

2. Description: Face of door flush with frame, with exposed flange and concealed hinge. 

3. Locations: Walls, where indicated on Drawings and, if not indicated, as follows: 

a. In painted CMU exposed to view. 

b. In ceramic tile exposed to view. 

4. Door Size: 12”x12” 

5. Uncoated Steel Sheet for Door: Nominal 0.075 inch (14 gage), factory primed. 

6. Frame Material: Same material and finish as door; nominal 0.060 inch (16 gage). 

7. Latch and Lock: Cam latch, screwdriver operated with interior release. 

2.3 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled steel 

sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), exposed. 

C. Stainless Steel Plate, Sheet, and Strip: ASTM A240/A240M or ASTM A666, Type 304. 

Remove tool and die marks and stretch lines, or blend into finish. 

D. Stainless Steel Flat Bars: ASTM A666, Type 304. Remove tool and die marks and stretch lines, 

or blend into finish. 

E. Frame Anchors: Same material as door face. 

F. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 

ASTM A153/A153M or ASTM F2329. 
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2.4 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. Recessed Access Doors: Form face of panel to provide recess for application of applied finish. 

Reinforce panel as required to prevent buckling. Provide access sleeves for each latch operator 

and install in holes cut through finish. 

E. 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. 

2.5 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, 

conversion coating, and applying and baking finish. 

1. Factory Primed: Apply manufacturer's standard, baked-enamel or powder-coat primer 

immediately after surface preparation and pretreatment. 

E. Stainless Steel Finishes: 

1. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish. 

2. Intermediate Polished Finish: ASTM A480/A480M No. 3. 

3. Polished Finish: ASTM A480/A480M No. 4 finish. Grind and polish surfaces to produce 

uniform finish, free of cross scratches. 

a. Run grain of directional finishes with long dimension of each piece. 
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b. When polishing is completed, passivate and rinse surfaces. Remove embedded 

foreign matter and leave surfaces chemically clean. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 

conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 

to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated access door in accordance with 

NFPA 80, section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 

installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated access door indicating 

compliance with each item listed in NFPA 80. 

3.4 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 08 31 13 
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SECTION 08 33 13 - COILING COUNTER DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-rated counter door assemblies. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type and size of coiling counter door and accessory. 

1. Include construction details, material descriptions, dimensions of individual components, 

profiles for slats, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

accessories. 

3. Include description of automatic closing device and testing and resetting instructions. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Fire-rated counter door assemblies. 

C. Shop Drawings: For each installation and for special components not dimensioned or detailed in 

manufacturer's product data. 

1. Include plans, elevations, sections, mounting details, and attachments to other work. 

2. Include details of equipment assemblies, and indicate dimensions, required clearances, 

method of field assembly, components, and location and size of each field connection. 

3. Include points of attachment and their corresponding static and dynamic loads imposed 

on structure. 

4. Show locations of controls, locking devices, detectors or replaceable fusible links and 

other accessories. 

5. Include diagrams for power, signal, and control wiring. 

08 33 13 
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D. Samples: Manufacturer's finish charts showing full range of colors and textures available for 

units with factory-applied finishes. 

1. Include Samples of laminate-clad counter panel product for each type, color, pattern, and 

surface finish. 

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. 

C. Seismic Performance: Overhead coiling counter doors shall withstand the effects of earthquake 

motions determined according to ASCE/SEI 7. 

1. Component Importance Factor: 1.0. 

2.3 FIRE-RATED COUNTER DOOR ASSEMBLY 

A. Fire-Rated Counter Door: Overhead fire-rated coiling door formed with curtain of interlocking 

metal slats. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to:  

a. Clopay Building Products Co.; Model CERC10 Rolling Counter Fire Doors. 

b. CornellCookson, LLC; Model ERC10 Rolling Counter Fire Shutters. 

c. Wayne Dalton; FireStar Model 540 Fire-Rated Counter Shutters. 

B. Operation Cycles: Door components and operators capable of operating for not less than 10,000 

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:  Match curtain material and finish 

1. Mounting: Face of wall. 

http://www.specagent.com/LookUp/?ulid=9954&mf=04&src=wd
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H. Sill Configuration:  Fire-rated, laminate counter. 

1. High-Pressure Decorative Laminate:  Color, pattern and finish. As selected by Architect 

from manufacturer's full range. 

I. Locking Devices: Equip door with locking device assembly. 

1. Locking Device Assembly:  Cremone-type, both jamb sides locking bars, operable from 

inside with cylinders. 

J. Electric Door Operator: 

1. Usage Classification:  Standard duty, up to 25 cycles per hour and up to 90 cycles per 

day. 

2. Operator Location:  Concealed tubular As indicated on Drawings. 

3. Motor Exposure: Interior. 

4. Motor Electrical Characteristics: 

a. Horsepower:  As recommended by manufacturer for size of opening. 

b. Voltage: 115-V ac, single phase, 60 Hz. 

5. Auxiliary Manual Operation: Push-up type. 

6. Control Station(s):  Wall mounted on inside of door. 

7. Other Equipment: Audible and visual signals. 

K. Curtain Accessories: Equip door with smoke seals, automatic closing device astragal and 

push/pull handles. 

L. Door Finish: 

1. Powder-Coated Finish:  Color as selected by Architect from manufacturer's full range. 

2. Factory Prime Finish: Manufacturer’s standard color. 

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: Two 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. Fire-Rated, Laminate Counter: Fire-door manufacturer's high-pressure, decorative laminate-

covered countertop; UL or ITS tested and labeled for 1-1/2-hour fire rating for approved use 

with fire-door assembly. 

2.10 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 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 

by Division 08 Sections “Door Hardware” and “Glazing” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes. 

1. Entrance door hardware. 

2. Accessories. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Thermally broken framing. 

2. Thermal entrance doors. 

3. Flush entrance doors. 

C. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations, 

sections, full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 

moisture occurring within the assembly to the exterior. 

2. Show connection to and continuity with adjacent thermal, weather, air, and vapor 

barriers. 

3. Show provisions for coordination with door hardware, electrically operated door 

hardware, and access control and security systems. 

08 41 13 
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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. 

1.5 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: For aluminum-framed entrances and storefronts, accessories, 

and components, from manufacturer. 

1. Basis for Certification: NFRC-certified energy performance values for each aluminum-

framed entrance and storefront. 

B. Performance Reports: For fiberglass reinforced polyester (FRP) face sheet doors, showing 

compliance with fire-performance and door construction requirements. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance 

manuals. 

B. Warranties: Executed special warranties. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

B. Product Options: Information on Drawings and in Specifications establishes requirements for 

aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated 

by dimensions, arrangements, alignment, and profiles of components and assemblies as they 

relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 

Architect's approval. If changes are proposed, submit comprehensive explanatory data to 

Architect for review. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of aluminum-framed 

entrances and storefronts that do not comply with requirements or that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 

b. Noise or vibration created by wind and thermal and structural movements. 
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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. 

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. 
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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. 

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. Seismic Performance: Aluminum-framed entrances and storefronts shall withstand the effects of 

earthquake motions determined in accordance with ASCE/SEI 7. 

1. Seismic Drift Causing Glass Fallout: Complying with criteria for passing based on 

building occupancy type when tested in accordance with AAMA 501.6 at design 

displacement and 1.5 times the design displacement. 

H. 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. 
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b. Thermal Entrance Doors: U-factor of not more than 0.77 Btu/sq. ft. x h x deg F as 

determined in accordance with NFRC 100. 

c. Flush Entrance Doors: U-factor of not more than 0.37 Btu/sq. ft. x h x deg F as 

determined according to NFRC 100. 

2. Solar Heat-Gain Coefficient (SHGC): 

a. Thermally Broken Fixed Glazing and Framing Areas: SHGC for the system of not 

more than 0.38 as determined in accordance with NFRC 200. 

b. Thermal Entrance Doors: SHGC of not more than 0.38 as determined in 

accordance with NFRC 200. 

3. Air Leakage: 

a. Thermally Broken Fixed Glazing and Framing Areas: Air leakage for the system of 

not more than 0.06 cfm/sq. ft. at a static-air-pressure differential of 6.24 lbf/sq. ft. 

when tested in accordance with ASTM E283 or NFRC 400. 

b. Thermal and Flush Entrance Doors: Air leakage of not more than 1.0 cfm/sq. ft. at 

a static-air-pressure differential of 1.57 lbf/sq. ft. 

4. Condensation Resistance Factor (CRF): 

a. Thermally Broken Fixed Glazing and Framing Areas: CRF for the system of not 

less than 62 as determined in accordance with AAMA 1503. 

b. Thermal Entrance Doors: CRF of not less than 40 as determined in accordance 

with AAMA 1503. 

I. Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure 

tests in accordance with ASTM E1996 for Wind Loading noted on Structural drawings.  for 

basic protection. 

1. Large-Missile Test: For glazing located within 30 feet of grade. 

2. Small-Missile Test: For glazing located between 30 feet above grade. 

J. Thermal Movements: Allow for thermal movements resulting from ambient and surface 

temperature changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.3 STOREFRONT SYSTEMS, GENERAL 

A. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of 

thickness required and reinforced as required to support imposed loads. 

1. Exterior Framing Construction: Thermally broken. 

2. Interior Framing Construction: Thermally broken. 

3. Glazing System: Retained mechanically with gaskets on four sides. 

4. Glazing Plane:  Center. 

5. Finish: Clear anodic finish and Color anodic finish.   
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6. Fabrication Method: Field-fabricated stick system. 

7. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 

8. Steel Reinforcement: As required by manufacturer. 

B. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not 

integral, where framing abuts adjacent construction. 

C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 

nonstaining, nonferrous shims for aligning system components. 

D. Insulated Spandrel Panels: Comply with Division 08 Section "Glazing." 

2.4 STOREFRONT SYSTEM TYPES 

A. Types: Provide the following types in locations indicated on Drawings: 

1. Thermally broken framing. 

2.5 THERMALLY BROKEN FRAMING 

A. Products: Subject to compliance with requirements, available products that may be incorporated 

in the Work include, but are not limited to: 

 

1. EFCO Corporation; System 403X Dual-Thermal Flush-Glazed Storefront. 

2. Kawneer; Trifab 451UT Framing System. 

3. YKK AP America Inc.; YES 45 XT Storefront System. 

B. Framing Size: 2-inch by 4-1/2-inch. 

2.6 ENTRANCE DOOR SYSTEMS, GENERAL 

A. Entrance Doors: Manufacturer's standard glazed and flush entrance doors for manual-swing 

operation. 

B. Door Construction: 

1. Thermal Entrance Door Construction: Glazed entrance doors with extruded-aluminum 

tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that 

are deeply penetrated and fillet welded or that incorporate concealed tie rods. 

a. Thermal Construction:  High-performance plastic connectors separate aluminum 

members exposed to the exterior from members exposed to the interior. 

2. Flush Entrance Door Construction: Fiberglass reinforced polyester (FRP) face sheet with 

poured-in-place or frothed-in-place urethane insulation and interlocked into extruded-

aluminum rail and stile members to conceal edges of face sheets. 
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a. Fiberglass Reinforced Polyester (FRP) Face Sheet:  0.120-inch-thick 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. 

3. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and preformed 

gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

4. Finish: Match adjacent storefront framing finish, unless otherwise indicated. 

2.7 ENTRANCE DOOR TYPES 

A. Types: Provide the following entrance door types in locations indicated on Drawings: 

1. Thermal entrance doors. 

2.8 THERMAL ENTRANCE DOORS 

A. Products: Subject to compliance with requirements, available products that may be incorporated 

in the Work include, but are not limited to: 

1. EFCO Corporation; Series D302 Medium Stile ThermaStile Entrances. 

2. Kawneer; 350T Insulpour Thermal Entrances. 

3. YKK AP America Inc.; MegaTherm 35XT Medium Stile Entrances. 

B. Depth: 2- to 2-3/8-inch. 

C. Door Design: Medium stile, 3-1/2-inch nominal width. 

D. Bottom Rail: Height to comply with accessibility requirements. 

2.9 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: 
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1. Aluminum Face Sheet Doors: 

a. Kawneer; Flushline Entrances. 

b. Special-Lite, Inc.; SL-16 Aluminum Flush Door. 

2. Fiberglass Reinforced Polyester (FRP) Face Sheet Doors: 

a. FRP Architectural Doors Inc.; FD25 Heavy Duty FRP Faced Door. 

b. Special-Lite, Inc.; SL-20 Sandstone Texture FRP/Aluminum Hybrid Door. 

B. Depth: 1-3/4-inch. 

C. Color: As selected by Architect from manufacturer's full range. 

2.10 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. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with 

maximum height of 1/2 inch. 

2.11 GLAZING 

A. Glazing: Comply with Division 08 Section "Glazing." 

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 

resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Glazing Sealants: As recommended by manufacturer. 

2.12 MATERIALS 

A. Sheet and Plate: ASTM B209. 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221. 

C. Structural Profiles: ASTM B308/B308M. 
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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. 

2.13 ACCESSORIES 

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 

nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 

thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate 

fabrication and installation tolerances in material and finish compatible with adjoining materials 

and recommended by manufacturer. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel 

inserts complying with ASTM A123/A123M or ASTM A153/A153M requirements. 

C. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 

flashing compatible with adjacent materials. 

D. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-

mil thickness per coat. 

2.14 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. 



ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS  Tetra Tech 

08 41 13 / Page 10 Project No. 279180-22004 Architects & Engineers 

5. Provisions for field replacement of glazing. 

6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops. 

E. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and 

for installing entrance door hardware. 

1. At interior and exterior doors, provide compression weather stripping at fixed stops. 

Blade-type stops are not acceptable. 

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. 

2.15 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color: As selected by Architect from full range of industry colors and color densities. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions. 

B. Do not install damaged components. 
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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." 

3.5 INSTALLATION OF ALUMINUM-FRAMED ENTRANCE DOORS 

A. Install entrance doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 

stripping. 

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware 

in accordance with entrance door hardware manufacturers' written instructions using 

concealed fasteners to greatest extent possible. 
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3.6 ERECTION TOLERANCES 

A. Install aluminum-framed entrances and storefronts to comply with the following maximum 

tolerances: 

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet. 

2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet. 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 

1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 

wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 

more, limit offset from true alignment to 1/4 inch. 

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length. 

3.7 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 



Tetra Tech FIRE-RATED GLAZED OPENING ASSEMBLIES 

Architects & Engineers Project No. 279180-22004 08 46 00 / Page 1 

SECTION 08 46 00 – FIRE-RATED GLAZED OPENING ASSEMBLIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-resistance-rated storefront systems. 

1.3 DEFINITIONS 

A. Fire-Resistance Rating: The period of time a building element, component or assembly 

maintains the ability to confine a fire, continues to perform a given structural function, or both, 

as determined by tests, or the methods based on tests, prescribed in Section 703 of the building 

Code in effect for the Project. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress. 

2. Review and discuss the finishing of fire-rated glazed opening assemblies that is required 

to be coordinated with the finishing of other similar work for color and finish matching. 

3. Review, discuss, and coordinate the interrelationship of fire-rated glazed opening 

assemblies with other exterior wall components. Include provisions for anchoring, 

flashing, weeping, sealing perimeters, and protecting finishes. 

4. Review and discuss the sequence of work required to construct a watertight and 

weathertight exterior building envelope. 

5. Inspect and discuss the condition of substrate and other preparatory work performed by 

other trades. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 

“Glazing” concurrently. 

08 46 00 
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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. 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-resistance-rated storefront systems, 60-minute, interior. 

C. Shop Drawings: For fire-rated glazed opening assemblies. Include plans, elevations, sections, 

full-size details, and attachments to other work. 

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. 

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. 
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1. Do not change intended aesthetic effects, as judged solely by Architect, except with 

Architect's approval. If changes are proposed, submit comprehensive explanatory data to 

Architect for review. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of fire-rated glazed 

opening assemblies that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 

b. Noise or vibration created by wind and thermal and structural movements. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain fire-rated glazed opening assemblies, including doors, frames, and 

other items essential for fire-rating from single source from single manufacturer. Obtain glazing 

from single manufacturer acceptable to the door assembly manufacturer, for each fire-rated 

glazed opening assembly. 

2.2 PERFORMANCE REQUIREMENTS 

A. 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. 
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C. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 

2. Other Design Loads: As indicated on Drawings. 

D. Deflection of Framing Members: At design wind pressure, as follows: 

1. Deflection Normal to Wall Plane: Limited to1/175 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 according to ASTM E 330/E 330M as follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not 

evidence deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, 

assemblies, including doors and anchorage, do not evidence material failures, structural 

distress, or permanent deformation of main framing members exceeding 0.2 percent of 

span. 

3. Test Durations: As required by design wind velocity, but not less than 10 seconds. 

F. Seismic Performance: Fire-rated glazed opening assemblies shall withstand the effects of 

earthquake motions determined according to ASCE/SEI 7. 

1. Seismic Drift Causing Glass Fallout: Complying with criteria for passing based on 

building occupancy type when tested according to AAMA 501.6 at design 

displacement and 1.5 times the design displacement. 

G. 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. 

H. Fire-Resistance-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a 

testing and inspecting agency acceptable to authorities having jurisdiction for fire-resistance 

ratings indicated, based on testing according to ASTM E119 or UL 263. 

2.3 FIRE-RESISTANCE-RATED STOREFRONT SYSTEMS 

A. Fire-Resistance-Rated Storefront Systems:  60-minute, interior, fire-resistance-rated storefront 

systems. Provide one of the following: 
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1. Aluminum-and-Steel Units: 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

1) Safti First Fire Rated Glazing Solutions; GPX Architectural Series Fire 

Resistive Framing. 

a) Glazing for Interior Units: Safti First Fire Rated Glazing Solutions; 

SuperLite II-XL 60 (Glass Type FRD) as specified in Division 08 

Section “Glazing.” 

b) Finish: Clear anodic finish. 

2) Technical Glass Products; Fireframes Aluminum Series with extruded 

aluminum cover caps. 

a) Glazing for Interior Units: Technical Glass Products; Pilkington 

Pyrostop (Glass Type FRI) as specified in Division 08 Section 

“Glazing.” 

b) Finish: Clear anodic finish. 

2.4 GLAZING 

A. Glazing: Comply with Division 08 Section "Glazing." 

B. Glazing Gaskets: As recommended by manufacturer. 

C. Glazing Sealants: As recommended by manufacturer. 

2.5 MATERIALS 

A. Aluminum: 

1. Sheet and Plate: ASTM B 209. 

2. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221. 

3. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M. 

4. Structural Profiles: ASTM B 308/B 308M. 

B. Steel: 

1. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M. 

2. Cold-Rolled Sheet and Strip: ASTM A 1008/A 1008M. 

3. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011M. 

4. Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer complying with 

SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 

pretreatment. Select surface preparation methods according to recommendations in 

SSPC-SP COM, and prepare surfaces according to applicable SSPC standard. 
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2.6 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. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 

of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 

grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 

2. Accurately fitted joints with ends coped or mitered. 

3. Physical and thermal isolation of glazing from framing members. 

4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 

5. Provisions for field replacement of glazing from interior. 

6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. After fabrication, clearly mark components to identify their locations in Project according to 

Shop Drawings 

2.8 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual" 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. 

2.9 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 

2. Do not install damaged components. 

3. Fit joints to produce hairline joints free of burrs and distortion. 

4. Rigidly secure nonmovement joints. 

5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 

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 glazing as specified in Division 08 Section "Glazing." 
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3.3 ERECTION TOLERANCES 

A. Erection Tolerances: Install fire-rated glazed opening assemblies to comply with the following 

maximum tolerances: 

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet. 

2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet. 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 

1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 

wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 

more, limit offset from true alignment to 1/4 inch. 

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length. 

3.4 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 

to Architect. 

B. 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. 

3.5 ADJUSTING, CLEANING, AND PROTECTION 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 

inspection.  Leave work in complete and proper operating condition.  Remove and replace 

defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 

prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

END OF SECTION 08 46 00 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Mechanical and electrified door hardware 
2. Electronic access control system components 

B. Section excludes: 

1. Windows 
2. Cabinets (casework), including locks in cabinets 
3. Signage 
4. Toilet accessories 
5. Overhead doors 

C. Related Sections: 

1. Division 01 Section ''Alternates'' for alternates affecting this section. 
 

2. Division 06 Section ''Rough Carpentry'' 
 

3. Division 06 Section ''Finish Carpentry'' 
 

4. Division 07 Section ''Joint Sealants'' for sealant requirements applicable to threshold 
installation specified in this section. 
 

5. Division 08 Sections: 

a. ''Metal Doors and Frames'' 
b. ''Flush Wood Doors'' 
c. ''Stile and Rail Wood Doors'' 
d. ''Aluminum-Framed Entrances and Storefronts'' 

6. Division 26 ''Electrical'' sections for connections to electrical power system and for low-
voltage wiring. 
 

7. Division 28 ''Electronic Safety and Security'' sections for coordination with other 
components of electronic access control system and fire alarm system. 

1.02 REFERENCES 

A. UL LLC 

1. UL 10B - Fire Test of Door Assemblies 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies 
3. UL 1784 - Air Leakage Tests of Door Assemblies 
4. UL 305 - Panic Hardware 
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B. DHI - Door and Hardware Institute 

1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Keying Systems and Nomenclature 
4. Installation Guide for Doors and Hardware 

C. NFPA – National Fire Protection Association 

1. NFPA 70 – National Electric Code 
2. NFPA 80 – 2016 Edition – Standard for Fire Doors and Other Opening Protectives 
3. NFPA 101 – Life Safety Code 
4. NFPA 105 – Smoke and Draft Control Door Assemblies 
5. NFPA 252 – Fire Tests of Door Assemblies 

D. ANSI - American National Standards Institute 

1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities 
2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 

Specialties 
3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems 
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors 
5. ANSI/SDI A250.8 - Standard Steel Doors and Frames 

1.03 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures. 
 

2. Prior to forwarding submittal: 

a. Review drawings and Sections from related trades to verify compatibility with specified 
hardware. 
 

b. Highlight, encircle, or otherwise specifically identify on submittals: deviations from 
Contract Documents, issues of incompatibility or other issues which may detrimentally 
affect the Work. 

B. Action Submittals: 

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary to 
show compliance with requirements. 
 

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of 
electrified door hardware, indicating: 

a. Wiring Diagrams: For power, signal, and control wiring and including: 
 
1) Details of interface of electrified door hardware and building safety and security 

systems. 
2) Schematic diagram of systems that interface with electrified door hardware. 
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3) Point-to-point wiring. 
4) Risers. 

3. Samples for Verification: If requested by Architect, submit production sample of requested 
door hardware unit in finish indicated and tagged with full description for coordination with 
schedule. 

a. Samples will be returned to supplier. Units that are acceptable to Architect may, after 
final check of operations, be incorporated into Work, within limitations of key 
coordination requirements. 

4. Door Hardware Schedule: 

a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 
Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction schedule. 
 

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the Hardware 
Schedule published by DHI. 
 

c. Indicate complete designations of each item required for each opening, include: 
 
1) Door Index: door number, heading number, and Architect's hardware set number. 
2) Quantity, type, style, function, size, and finish of each hardware item. 
3) Name and manufacturer of each item. 
4) Fastenings and other pertinent information. 
5) Location of each hardware set cross-referenced to indications on Drawings. 
6) Explanation of all abbreviations, symbols, and codes contained in schedule. 
7) Mounting locations for hardware. 
8) Door and frame sizes and materials. 
9) Degree of door swing and handing. 
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections. 

C. Informational Submittals: 

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant. 
 

2. Provide Product Data: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

b. Include warranties for specified door hardware. 

D. Closeout Submittals: 

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
 

c. Final approved hardware schedule edited to reflect conditions as installed. 
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d. Final keying schedule 
e. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 
f. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts. 

E. Inspection and Testing: 

1. Submit written reports to the Owner and Authority Having Jurisdiction (AHJ) of the results 
of functional testing and inspection for: 

a. Fire door assemblies, in compliance with NFPA 80. 
b. Required egress door assemblies, in compliance with NFPA 101. 

1.04 QUALITY ASSURANCE 

A. Qualifications and Responsibilities: 

1. Supplier: Recognized architectural hardware supplier with a minimum of 5 years 
documented experience supplying both mechanical and electromechanical door hardware 
similar in quantity, type, and quality to that indicated for this Project.  Supplier to be 
recognized as a factory direct distributor by the manufacturer of the primary materials with 
a warehousing facility in the Project’s vicinity. Supplier to have on staff, a certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) available 
to Owner, Architect, and Contractor, at reasonable times during the Work for consultation. 
 

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project. 

 
3. Architectural Hardware Consultant: Person who is experienced in providing consulting 

services for door hardware installations that are comparable in material, design, and extent 
to that indicated for this Project and meets these requirements: 

a. For door hardware: DHI certified AHC or DHC. 
b. Can provide installation and technical data to Architect and other related 

subcontractors. 
c. Can inspect and verify components are in working order upon completion of 

installation. 
d. Capable of producing wiring diagram and coordinating installation of electrified 

hardware with Architect and electrical engineers. 

4. Single Source Responsibility: Obtain each type of door hardware from single manufacturer. 

B. Certifications: 

1. Fire-Rated Door Openings: 

a. Provide door hardware for fire-rated openings that complies with NFPA 80 and 
requirements of authorities having jurisdiction. 



 Beacon CSD CIP-21 Project D 
 

DOOR HARDWARE 087100-5 
 08/18/2022 

b. Provide only items of door hardware that are listed products tested by UL LLC, Intertek 
Testing Services, or other testing and inspecting organizations acceptable to 
authorities having jurisdiction for use on types and sizes of doors indicated, based on 
testing at positive pressure and according to NFPA 252 or UL 10C and in compliance 
with requirements of fire-rated door and door frame labels. 

2. Smoke and Draft Control Door Assemblies: 

a. Provide door hardware that meets requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105 

b. Comply with the maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 
tested pressure differential of 0.3-inch wg (75 Pa) of water. 

3. Electrified Door Hardware 

a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable to 
authorities having jurisdiction. 

4. Accessibility Requirements: 

a. Comply with governing accessibility regulations cited in ''REFERENCES'' article 
087100, 1.02.D3 herein for door hardware on doors in an accessible route. This project 
must comply with all Federal Americans with Disability Act regulations and all Local 
Accessibility Regulations. 

C. Pre-Installation Meetings 

1. Keying Conference 

a. Incorporate keying conference decisions into final keying schedule after reviewing door 
hardware keying system including: 
 
1) Function of building, flow of traffic, purpose of each area, degree of security 

required, and plans for future expansion. 
2) Preliminary key system schematic diagram. 
3) Requirements for key control system. 
4) Requirements for access control. 
5) Address for delivery of keys. 

2. Pre-installation Conference 

a. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

b. Inspect and discuss preparatory work performed by other trades. 
c. Inspect and discuss electrical roughing-in for electrified door hardware. 
d. Review sequence of operation for each type of electrified door hardware. 
e. Review required testing, inspecting, and certifying procedures. 
f. Review questions or concerns related to proper installation and adjustment of door 

hardware. 

3. Electrified Hardware Coordination Conference: 

a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door 
hardware with security, electrical, doors and frames, and other related suppliers. 
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1.05 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping. 
 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer's original packaging. 
 

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 
 

D. Provide secure lock-up for door hardware delivered to Project. Control handling and installation 
of hardware items so that completion of Work will not be delayed by hardware losses both 
before and after installation. 
 

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or repair 
products damaged during Work. Protect products against malfunction due to paint, solvent, 
cleanser, or any chemical agent. 
 

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

1.06 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. Cast 
anchoring inserts into concrete. 
 

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or 
shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing door hardware to comply with indicated requirements. 
 

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 
 

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems. 

1.07 WARRANTY 

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period. 

1. Warranty does not cover damage or faulty operation due to improper installation, improper 
use or abuse. 
 

2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated in 
manufacturer's published listings. 

a. Mechanical Warranty 
 
1) Locks 

 
a) Falcon: 10 years 
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2) Exit Devices 
 
a) Von Duprin: 3 years 

 
3) Closers 

 
a) LCN 4050 Series: 25 years 

b. Electrical Warranty 
 
1) Locks 

 
a) Falcon: 1 year 

 
2) Exit Devices 

 
a) Von Duprin: 1 year 

 
3) Closers 

 
a) LCN: 2 years 

1.08 MAINTENANCE 

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders. 

B. Turn over unused materials to Owner for maintenance purposes. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Approval of manufacturers and/or products other than those listed as ''Scheduled 
Manufacturer'' or ''Acceptable Manufacturers'' in the individual article for the product category 
shall be in accordance with QUALITY ASSURANCE article, herein. 
 

B. Approval of products from manufacturers indicated in ''Acceptable Manufacturers'' is contingent 
upon those products providing all functions and features and meeting all requirements of 
scheduled manufacturer's product. 
 

C. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.02 MATERIALS 

A. Fabrication 

1. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. provide screws according to 
manufacturer’s recognized installation standards for application intended. 
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2. Finish exposed screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 
 

3. Provide concealed fasteners wherever possible for hardware units exposed when door is 
closed. Coordinate with “Metal Doors and Frames”, “Flush Wood Doors”, “Stile and Rail 
Wood Doors” to ensure proper reinforcements. Advise the Architect where visible 
fasteners, such as thru bolts, are required. 

B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 

2.03 HINGES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Ives 5BB series 

2. Acceptable Manufacturers and Products: 

a. Hager BB1191/1279 series 
b. McKinney TB series 

B. Requirements: 

1. Provide hinges conforming to ANSI/BHMA A156.1. 
 

2. Provide five knuckle, ball bearing hinges. 
 

3. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide: 

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high 
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high 

4. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide: 

a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

5. 2 inches or thicker doors: 

a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

6. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening. 
 

7. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 
one additional hinge for each 30 inches (762 mm) of additional door height. 
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8. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges: Steel pins 
b. Non-Ferrous Hinges: Stainless steel pins 
c. Out-Swinging Exterior Doors: Non-removable pins 
d. Out-Swinging Interior Lockable Doors: Non-removable pins 
e. Interior Non-lockable Doors: Non-rising pins 

9. Provide hinges with electrified options as scheduled in the hardware sets. Provide with 
number and gage of wires enough to accommodate electric function of specified hardware. 
Locate electric hinge at second hinge from bottom or nearest to electrified locking 
component. Provide mortar guard for each electrified hinge specified. 

2.04 CONTINUOUS HINGES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Select 
b. Roton 

B. Requirements: 

1. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26, 
Grade 1. 
 

2. Provide aluminum geared continuous hinges, where specified in the hardware sets, 
fabricated from 6063-T6 aluminum. 
 

3. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating 
operation. 
 

4. Provide hinges capable of supporting door weights up to 450 pounds, and successfully 
tested for 1,500,000 cycles. 
 

5. On fire-rated doors, provide aluminum geared continuous hinges classified for use on rated 
doors by testing agency acceptable to authority having jurisdiction. 
 

6. Provide aluminum geared continuous hinges with electrified option scheduled in the 
hardware sets. Provide with number and gage of wires enough to accommodate electric 
function of specified hardware. 
 

7. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless 
otherwise noted or door details require shorter length and with symmetrical hole pattern. 
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2.05 ELECTRIC POWER TRANSFER 

A. Manufacturers: 

1. Scheduled Manufacturer and Product: 

a. Von Duprin EPT-10 

2. Acceptable Manufacturers and Products: 

a. Securitron CEPT-10 
b. Security Door Controls PTM 

B. Requirements: 

1. Provide power transfer with electrified options as scheduled in the hardware sets. Provide 
with number and gage of wires enough to accommodate electric function of specified 
hardware. 
 

2. Locate electric power transfer per manufacturer's template and UL requirements, unless 
interference with operation of door or other hardware items. 

2.06 CYLINDRICAL LOCKS – GRADE 1 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Falcon T series 

2. Acceptable Manufacturers and Products: 

a. Sargent 10-Line 
b. Schlage ND series 

B. Requirements: 

1. Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, and UL 
Listed for 3-hour fire doors. 
 

2. Cylinders: Refer to ''KEYING'' article, herein. 
 

3. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with 
1/2-inch latch throw. Provide proper latch throw for UL listing at pairs. 
 

4. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws. 
 

5. Provide independently operating levers with two external return spring cassettes mounted 
under roses to prevent lever sag. 
 

6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
 

7. Provide electrified options as scheduled in the hardware sets. 
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8. Lever Trim: Solid cast levers without plastic inserts and wrought roses on both sides. 

a. Lever Design: Dane. 

2.07 EXIT DEVICES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Von Duprin 99/33A series 

2. Acceptable Manufacturers and Products: 

a. Detex Advantex series 
b. Sargent 19-43-GL-80 series 

B. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic Exit or 
Fire Exit Hardware. 
 

2. Cylinders: Refer to ''KEYING'' article, herein. 
 

3. Provide grooved touchpad type exit devices, fabricated of brass, bronze, stainless steel, 
or aluminum, plated to standard architectural finishes to match balance of door hardware. 
 

4. Touchpad must extend a minimum of one half of door width. No plastic inserts are allowed 
in touchpads. 
 

5. Provide exit devices with deadlatching feature for security and for future addition of alarm 
kits and/or other electrified requirements. 
 

6. Provide exit devices with weather resistant components that can withstand harsh 
conditions of various climates and corrosive cleaners used in outdoor pool environments. 
 

7. Provide flush end caps for exit devices. 
 

8. Provide exit devices with manufacturer's approved strikes. 
 

9. Provide exit devices cut to door width and height. Install exit devices at height 
recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 
 

10. Mount mechanism case flush on face of doors or provide spacers to fill gaps behind 
devices. Where glass trim or molding projects off face of door, provide glass bead kits. 
 

11. Provide cylinder or hex-key dogging as specified at non fire-rated openings. 
 

12. Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled 
as keyed removable mullion, provide type that can be removed by use of a keyed cylinder, 
which is self-locking when re-installed. 
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13. Provide factory drilled weep holes for exit devices used in full exterior application, highly 
corrosive areas, and where noted in hardware sets. 
 

14. Provide electrified options as scheduled. 
 

15. Top latch mounting: double- or single-tab mount for steel doors, face mount for aluminum 
doors eliminating requirement of tabs, and double tab mount for wood doors. 
 

16. Provide exit devices with optional trim designs to match other lever and pull designs used 
on the project. 
 

17. Special Options: 

a. SI 
 
1) Provide dogging indicators for visible indication of dogging status. 

2.08 POWER SUPPLIES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Schlage/Von Duprin PS900 Series 

2. Acceptable Manufacturers and Products: 

a. Sargent 3500 series 
b. Securitron BPS series 

B. Requirements: 

1. Provide power supplies approved by manufacturer of supplied electrified hardware. 
 

2. Provide appropriate quantity of power supplies necessary for proper operation of electrified 
locking components as recommended by manufacturer of electrified locking components 
with consideration for each electrified component using power supply, location of power 
supply, and approved wiring diagrams. Locate power supplies as directed by Architect. 
 

3. Provide regulated and filtered 24 VDC power supply, and UL class 2 listed. 
 

4. Provide power supplies with the following features: 

a. 12/24 VDC Output, field selectable. 
b. Class 2 Rated power limited output. 
c. Universal 120-240 VAC input. 
d. Low voltage DC, regulated and filtered. 
e. Polarized connector for distribution boards. 
f. Fused primary input. 
g. AC input and DC output monitoring circuit w/LED indicators. 
h. Cover mounted AC Input indication. 
i. Tested and certified to meet UL294. 
j. NEMA 1 enclosure. 
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k. Hinged cover w/lock down screws. 
l. High voltage protective cover. 

2.09 CYLINDERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer: 

a. Falcon 

2. Acceptable Manufacturers and Products: 

a. Best 
b. Schlage 

B. Requirements: 

1. Provide cylinders/cores compliant with ANSI/BHMA A156.5; latest revision; cylinder face 
finished to match lockset; manufacturer’s series as indicated. Refer to “KEYING” article, 
herein. 
 

2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project as 
indicated. 

a. Conventional Open: cylinder with small format interchangeable core (SFIC) core. 
b. Permanent cores by Owner. 

2.10 KEYING 

A. Scheduled System: 

1. Best 

a. Permanent keys, keying by Owner 

B. Requirements: 

1. Construction Keying: 

a. Replaceable Construction Cores. 
 
1) Provide temporary construction cores replaceable by permanent cores, furnished 

in accordance with the following requirements. 
 
a) 3 construction control keys 
b) 12 construction change (day) keys. 

 
2) Owner or Owner’s Representative will replace temporary construction cores with 

permanent cores. 
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2.11 DOOR CLOSERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. LCN 4050A series 

2. Acceptable Manufacturers and Products: 

a. No Substitute 
b. Falcon SC70A series 
c. Norton 7500 series 

B. Requirements: 

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date of 
manufacture code. 
 

2. Provide door closers with fully hydraulic, full rack and pinion action with cast aluminum 
cylinder. 
 

3. Closer Body: 1-1/2-inch (38 mm) diameter with 11/16-inch (17 mm) diameter heat-treated 
pinion journal and full complement bearings. 
 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and all weather requiring no 
seasonal closer adjustment for temperatures ranging from 120 degrees F to -30 degrees 
F. 
 

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards. 
 

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and back check. 
 

7. Pressure Relief Valve (PRV) Technology: Not permitted. 
 

8. Provide stick on templates, special templates, drop plates, mounting brackets, or adapters 
for arms as required for details, overhead stops, and other door hardware items interfering 
with closer mounting. 

2.12 DOOR TRIM 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Trimco 
b. Burns 
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B. Requirements: 

1. Provide push plates, push bars, pull plates, pulls, and hands-free reversible door pulls with 
diameter and length as scheduled. 

2.13 PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. Trimco 

B. Requirements: 

1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates. 
 

2. Sizes plates 1 1/2 inches (38 mm) less width of door on single doors, pairs of doors with a 
mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on pairs 
without a mullion or edge guards. 
 

3. At fire rated doors, provide protection plates over 16 inches high with UL label. 

2.14 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturers: 

a. Glynn-Johnson 

2. Acceptable Manufacturers: 

a. Rixson 
b. Sargent 

B. Requirements: 

1. Provide overhead stop at any door where conditions do not allow for a wall stop or floor 
stop presents tripping hazard. 

2. Provide friction type at doors without closer and positive type at doors with closer. 
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2.15 DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Trimco 
b. Burns 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn. 

2. Where a wall stop cannot be used, provide universal floor stops. 
3. Where wall or floor stop cannot be used, provide overhead stop. 
4. Provide roller bumper where doors open into each other and overhead stop cannot be 

used. 

2.16 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Zero International 

2. Acceptable Manufacturers: 

a. National Guard 
b. Reese 

B. Requirements: 

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items. 
 

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105. 
 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 
 

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings. 
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2.17 SILENCERS 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. Trimco 

B. Requirements: 

1. Provide ''push-in'' type silencers for hollow metal or wood frames. 
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame. 
3. Omit where gasketing is specified. 

2.18 FINISHES 

A. FINISH: As listed in hardware sets 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation. 
 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 
 

C. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.02 INSTALLATION 

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 
2. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A 
3. Installation Guide for Doors and Hardware: DHI TDH-007-20 

B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations. 
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C. Install each hardware item in compliance with manufacturer's instructions and 
recommendations, using only fasteners provided by manufacturer. 
 

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting. 
 

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 
 

F. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 
 

G. Install operating parts so they move freely and smoothly without binding, sticking, or excessive 
clearance. 
 

H. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated. 
 

I. Lock Cylinders: 

1. Install construction cores to secure building and areas during construction period. 
2. Replace construction cores with permanent cores as indicated in keying section. 
3. Furnish permanent cores to Owner for installation. 

J. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY 
AND SECURITY sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Connections to panel interface modules, controllers, and gateways. 
6. Testing and labeling wires with Architect's opening number. 

K. Key Control System: Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 
 

L. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Mount closers so they are not visible in corridors, lobbies 
and other public spaces unless approved by Architect. 
 

M. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors, 
and stair side of stairway doors. 
 

N. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 
 

O. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section ''Joint Sealants.'' 
 

P. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present tripping 
hazard. 
 

Q. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 
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R. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 
 

S. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 
closed. 

3.03 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges: Adjust to achieve positive latching when door can close freely from an open 
position of 30 degrees. 

2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage lock 
bolt. 

3. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware. 

3.04 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 
B. Clean operating items per manufacturer's instructions to restore proper function and finish. 
C. Provide final protection and maintain conditions that ensure door hardware is without damage 

or deterioration at time of Substantial Completion. 

3.05 DOOR HARDWARE SCHEDULE 

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier's responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the hardware 
specified. 
 

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of the 
architect with corrections made prior to the bidding process. Omitted items not included in a 
hardware set should be scheduled with the appropriate additional hardware required for proper 
application. 
 

C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements. 
 

D. Hardware Sets: 
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Legend: 
Link to catalog cut sheet 
Electrified Opening 
 
Hardware Group No. 01  

For use on Door #(s): 
6-1  
(Sargent) 

6-2  
(Sargent) 

A108-1 
(Rombout) 

A110-1 
(Rombout) 

F159a-1 
(Rombout) 

 

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 
1 EA FIRE EXIT HARDWARE 99-L-F-2SI-06-499F   626 VON 
2 EA SFIC CYLINDER AS REQUIRED   626  
2 EA PERMANENT CORE BY OWNER   626 BES 
1 EA SURFACE CLOSER 4050A EDA   689 LCN 
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS   630 IVE 
1 EA WALL STOP WS406/407CVX   630 IVE 
1 EA GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. 02  

For use on Door #(s): 
6-3  
(Sargent) 

     

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 
1 EA CLASSROOM SEC LOCK T381BDC DAN   626 FAL 
2 EA PERMANENT CORE BY OWNER   626 BES 
1 EA SURFACE CLOSER 4050A REG   689 LCN 
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS   630 IVE 
1 EA WALL STOP WS406/407CVX   630 IVE 
1 EA GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. 03  

For use on Door #(s): 
6A-1  
(Sargent) 

E6-1 
(Glenham) 

    

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 
1 EA ENTRY / OFFICE LOCK T511BDC DAN   626 FAL 
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA WALL STOP WS406/407CCV   630 IVE 
3 EA SILENCER SR64   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/FALCON_T_SERIES_CUT_SHEET_113148.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/FALCON_T_SERIES_CUT_SHEET_113148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. 04 

For use on Door #(s): 
B119A-2 
(Rombout) 

B121B-2 
(Rombout) 

A208-3  
(HS) 

B119-2 
(Rombout) 

B121-2 
(Rombout) 

A207-1  
(HS) 

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 
1 EA CLASSROOM LOCK T561BDC DAN   626 FAL 
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA WALL STOP WS406/407CVX   630 IVE 
3 EA SILENCER SR64   GRY IVE 

 

Hardware Group No. 05  

For use on Door #(s): 
B119A-1 
(Rombout) 

B121B-1 
(Rombout) 

    

Provide each CO door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
1 EA NOTE NO HARDWARE REQUIRED     

 

Hardware Group No. 06  

For use on Door #(s): 
A108-2 
(Rombout) 

A110-2 
(Rombout) 

    

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 
1 EA CLASSROOM LOCK T561BDC DAN   626 FAL 
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA SURFACE CLOSER 4031 CUSH WMS   689 LCN 
1 EA GASKETING 488SBK PSA   BK ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/FALCON_T_SERIES_CUT_SHEET_113148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/FALCON_T_SERIES_CUT_SHEET_113148.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4030_CUT_SHEET_113106.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
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Hardware Group No. 07  

For use on Door #(s): 
A108-3 
(Rombout) 

     

Provide each PR door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
2 EA CONT. HINGE 112HD   628 IVE 
1 EA REMOVABLE MULLION KR4954 STAB   689 VON 
1 EA PANIC HARDWARE CD-99-DT   626 VON 
1 EA PANIC HARDWARE CD-99-NL   626 VON 
4 EA SFIC CYLINDER AS REQUIRED   626  
4 EA PERMANENT CORE BY OWNER   626 BES 
2 EA SURFACE CLOSER 4050A SCUSH   689 LCN 
1 EA MULLION SEAL 8780NBK PSA   BK ZER 
1 SET INTEGRAL GASKETING BY DOOR AND FRAME MFR.     
2 EA RECESSED ADJUSTABLE 

DOOR BOTTOM 
PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA THRESHOLD 625A-223   A ZER 
 

Hardware Group No. 08  

For use on Door #(s): 
A108-4 
(Rombout) 

A110-4 
(Rombout) 

    

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 
1 EA CLASSROOM LOCK T561BDC DAN   626 FAL 
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA OH STOP 450S   630 GLY 
3 EA SILENCER SR64   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8780N_DATA_SHEET_112826.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_625_DATA_SHEET_012561.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/FALCON_T_SERIES_CUT_SHEET_113148.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0006.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. 09  

For use on Door #(s): 
A110-3 
(Rombout) 

     

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
1 EA CONT. HINGE 112HD   628 IVE 
1 EA PANIC HARDWARE CD-99-NL   626 VON 
2 EA SFIC CYLINDER AS REQUIRED   626  
2 EA PERMANENT CORE BY OWNER   626 BES 
1 EA SURFACE CLOSER 4050A SCUSH   689 LCN 
1 SET INTEGRAL GASKETING BY DOOR AND FRAME MFR.     
1 EA RECESSED ADJUSTABLE 

DOOR BOTTOM 
PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA THRESHOLD 625A-223   A ZER 
 

Hardware Group No. 10  

For use on Door #(s): 
A208-1  
(HS) 

B119-1 
(Rombout) 

B121-1 
(Rombout) 

   

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 
1 EA CLASSROOM SEC LOCK T381BDC DAN   626 FAL 
2 EA SFIC CYLINDER AS REQUIRED   626  
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA SURFACE CLOSER 4050A CUSH   689 LCN 
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS   630 IVE 
1 EA GASKETING 488SBK PSA   BK ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_625_DATA_SHEET_012561.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/FALCON_T_SERIES_CUT_SHEET_113148.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
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Hardware Group No. 11  

For use on Door #(s): 
A208-2  
(HS) 

     

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 
1 EA CLASSROOM LOCK T561BDC DAN   626 FAL 
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA SURFACE CLOSER 4050A CUSH   689 LCN 
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS   630 IVE 
1 SET GASKETING 870AA-S   AA ZER 
1 EA DOOR BOTTOM 360AA   AA ZER 
1 EA THRESHOLD 164A-223   A ZER 
1 EA MOUNTING BRACKET 870SPB    ZER 

 

Hardware Group No. 12  

For use on Door #(s): 
E2-1 
(Glenham) 

     

Provide each BL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
 EA NOTE NO HARDWARE REQUIRED     

 

Hardware Group No. 13  

For use on Door #(s): 
E6-2 
(Glenham) 

     

Provide each SL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
 EA NOTE NO HARDWARE REQUIRED     

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/FALCON_T_SERIES_CUT_SHEET_113148.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_870_DATA_SHEET_112703.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_360_DATA_SHEET_112626.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_164_DATA_SHEET_012523.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_870SPB_DATA_SHEET_112795.PDF
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Hardware Group No. 14  

For use on Door #(s): 
T12A-1 
(Glenham) 

T12B-1 
(Glenham) 

    

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 
1 EA CLASSROOM LOCK T561BDC DAN   626 FAL 
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA SURFACE CLOSER 4050A REG   689 LCN 
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS   630 IVE 
1 EA WALL STOP WS406/407CVX   630 IVE 
1 EA GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. 15  

For use on Door #(s): 
E08-1  
(South Ave) 

     

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
1 EA CONT. HINGE 112HD   628 IVE 
1 EA EXIT X BLANK OUTSIDE ND25D RHO   626 SCH 
1 EA LOCK GUARD LG1   630 IVE 
1 EA OH STOP 90S   630 GLY 
1 SET INTEGRAL GASKETING BY DOOR AND FRAME MFR.     
1 EA RECESSED ADJUSTABLE 

DOOR BOTTOM 
PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA 10" THRESHOLD 
ASSEMBLY 

268 x 678 x 269 x 268   AL ZER 

 

Hardware Group No. 16 – NOT USED 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/FALCON_T_SERIES_CUT_SHEET_113148.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0163.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0003.PDF
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Hardware Group No. E17  

For use on Door #(s): 
V1-1 
(Glenham) 

     

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
1 EA CONT. HINGE 112HD EPT   628 IVE 
1 EA POWER TRANSFER EPT10   689 VON 
1 EA ELEC PANIC HARDWARE RX-QEL-99-NL-OP-110MD 24 

VDC 
  626 VON 

1 EA SFIC CYLINDER AS REQUIRED   626  
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA 90 DEG OFFSET PULL 8190EZHD 10" STD   630-

316 
IVE 

1 EA OH STOP 100S   630 GLY 
1 EA SURFACE CLOSER 4050A EDA   689 LCN 
1 EA BLADE STOP SPACER 4050A-61 SRT   689 LCN 
1 SET INTEGRAL GASKETING BY DOOR AND FRAME MFR.     
1 EA RECESSED ADJUSTABLE 

DOOR BOTTOM 
PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA THRESHOLD 625A-223   A ZER 
1 EA CREDENTIAL READER BY SECURITY INTEGRATOR     
1 EA DOOR POSITION SWITCH BY SECURITY INTEGRATOR     
1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC    VON 

POWER SUPPLY SHARED WITH DR. V1-2 
THEORY OF OPERATION: 
DOOR NORMALLY LOCKED. 
PROPER CREDENTIAL TO READER RETRACTS LATCH 
FREE EGRESS AT ALL TIMES. 
DOOR REMAINS LOCKED UPON LOSS OF POWER (FAIL SECURE) 
 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0263.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0004.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4051A.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_625_DATA_SHEET_012561.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
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Hardware Group No. E18  

For use on Door #(s): 
V1-2 
(Glenham) 

     

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
1 EA CONT. HINGE 112HD EPT   628 IVE 
1 EA POWER TRANSFER EPT10   689 VON 
1 EA ELEC PANIC HARDWARE RX-QEL-99-NL-OP-110MD 24 

VDC 
  626 VON 

1 EA SFIC CYLINDER AS REQUIRED   626  
1 EA PERMANENT CORE BY OWNER   626 BES 
1 EA 90 DEG OFFSET PULL 8190EZHD 10" STD   630-

316 
IVE 

1 EA OH STOP 100S   630 GLY 
1 EA SURFACE CLOSER 4050A EDA   689 LCN 
1 EA BLADE STOP SPACER 4050A-61 SRT   689 LCN 
1 SET INTEGRAL GASKETING BY DOOR AND FRAME MFR.     
1 EA RECESSED ADJUSTABLE 

DOOR BOTTOM 
PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA CREDENTIAL READER BY SECURITY INTEGRATOR     
1 EA DOOR POSITION SWITCH BY SECURITY INTEGRATOR     

POWER SUPPLY SHARED WITH DR. V1-1. 
THEORY OF OPERATION: 
DOOR NORMALLY LOCKED. 
PROPER CREDENTIAL TO READER RETRACTS LATCH 
FREE EGRESS AT ALL TIMES. 
DOOR REMAINS LOCKED UPON LOSS OF POWER (FAIL SECURE) 
 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0263.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0004.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4051A.PDF


 Beacon CSD CIP-21 Project D 
 

DOOR HARDWARE 087100-28 
 08/18/2022 

Hardware Group No. E19  

For use on Door #(s): 
V2-1 
(Glenham) 

     

Provide each PR door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
2 EA CONT. HINGE 112HD EPT   628 IVE 
2 EA POWER TRANSFER EPT10   689 VON 
1 EA REMOVABLE MULLION KR4954 STAB   689 VON 
1 EA ELEC PANIC HARDWARE RX-QEL-99-EO 24 VDC   626 VON 
1 EA ELEC PANIC HARDWARE RX-QEL-99-NL-OP-110MD 24 

VDC 
  626 VON 

2 EA SFIC CYLINDER AS REQUIRED   626  
2 EA PERMANENT CORE BY OWNER   626 BES 
2 EA 90 DEG OFFSET PULL 8190EZHD 10" STD   630-

316 
IVE 

2 EA OH STOP 100S   630 GLY 
2 EA SURFACE CLOSER 4050A EDA   689 LCN 
2 EA BLADE STOP SPACER 4050A-61 SRT   689 LCN 
1 EA MULLION SEAL 8780NBK PSA   BK ZER 
1 SET INTEGRAL GASKETING BY DOOR AND FRAME MFR.     
2 EA RECESSED ADJUSTABLE 

DOOR BOTTOM 
PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA THRESHOLD 625A-223   A ZER 
1 EA CREDENTIAL READER BY SECURITY INTEGRATOR     
1 EA REMOTE RELEASE BY SECURITY CONTRACTOR    B/O 
2 EA DOOR POSITION SWITCH BY SECURITY INTEGRATOR     
1 EA POWER SUPPLY PS904 900-2RS 120/240 VAC    VON 

POWER SUPPLY SHARED WITH DR. V2-2 
THEORY OF OPERATION: 
DOORS NORMALLY LOCKED. 
PROPER CREDENTIAL TO READER OR REMOTE RELEASE FROM OFFICE RETRACTS LATCH ON 
ACTIVE (RHR) LEAF. 
BOTH LEAVES CAN BE LEFT UNLOCKED WITH LATCHED RETRACTED THROUGH ACCESS 
CONTROL SYSTEM. 
FREE EGRESS AT ALL TIMES. 
DOOR REMAINS LOCKED UPON LOSS OF POWER (FAIL SECURE). 
 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0263.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0004.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4051A.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8780N_DATA_SHEET_112826.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_625_DATA_SHEET_012561.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0088.PDF
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Hardware Group No. E20  

For use on Door #(s): 
V2-2 
(Glenham) 

     

Provide each PR door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
2 EA CONT. HINGE 112HD EPT   628 IVE 
2 EA POWER TRANSFER EPT10   689 VON 
1 EA REMOVABLE MULLION KR4954 STAB   689 VON 
1 EA ELEC PANIC HARDWARE RX-QEL-99-EO 24 VDC   626 VON 
1 EA ELEC PANIC HARDWARE RX-QEL-99-NL-OP-110MD 24 

VDC 
  626 VON 

2 EA SFIC CYLINDER AS REQUIRED   626  
2 EA PERMANENT CORE BY OWNER   626 BES 
2 EA 90 DEG OFFSET PULL 8190EZHD 10" STD   630-

316 
IVE 

2 EA OH STOP 100S   630 GLY 
2 EA SURFACE CLOSER 4050A EDA   689 LCN 
2 EA BLADE STOP SPACER 4050A-61 SRT   689 LCN 
1 EA MULLION SEAL 8780NBK PSA   BK ZER 
1 SET INTEGRAL GASKETING BY DOOR AND FRAME MFR.     
2 EA RECESSED ADJUSTABLE 

DOOR BOTTOM 
PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA CREDENTIAL READER BY SECURITY INTEGRATOR     
1 EA REMOTE RELEASE BY SECURITY CONTRACTOR    B/O 
2 EA DOOR POSITION SWITCH BY SECURITY INTEGRATOR     

POWER SUPPLY SHARED WITH DR. V2-1 
THEORY OF OPERATION: 
DOORS NORMALLY LOCKED. 
PROPER CREDENTIAL TO READER OR REMOTE RELEASE FROM OFFICE RETRACTS LATCH ON 
ACTIVE (RHR) LEAF. 
BOTH LEAVES CAN BE LEFT UNLOCKED WITH LATCHED RETRACTED THROUGH ACCESS 
CONTROL SYSTEM. 
FREE EGRESS AT ALL TIMES. 
DOOR REMAINS LOCKED UPON LOSS OF POWER (FAIL SECURE). 
 

END OF SECTION 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0263.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0004.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4050A.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4051A.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8780N_DATA_SHEET_112826.PDF
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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. Fire-protection-rated glazing. 

3. Fire-resistance-rated glazing. 

4. Security glazing. 

5. Insulating glass. 

1.3 DEFINITIONS 

A. Fire-Protection-Rated Glazing: Glazing in rated doors and openings up to 45 minutes (with 

certain exceptions), limited in size, and not capable of blocking radiant heat. 

B. Fire-Resistance-Rated Glazing: Glazing that prevents spread of fire and smoke and radiant heat; 

used in rated wall and door applications 60 minutes and above without size limitations 

(generally to maximum size tested). 

C. Glazing Manufacturers: Firms that produce primary glazing, fabricated glazing, or both, as 

defined in referenced glazing publications. 

D. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 

ASTM C1036. 

E. IBC: International Building Code. 

F. Interspace: Space between lites of an insulating-glass unit. 

G. SHGC: Solar Heat Gain Coefficient. 

1.4 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glazing, minimum edge 

and face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve 

proper safety margins for glazing retention under each design load case, load case combination, 

and service condition. 

08 80 00 
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1. Coordinate framing types to provide proper framing fire rating. 

2. Coordinate framing types to provide proper framing forced-entry-resistance rating. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress. 

2. Review, discuss, and coordinate the interrelationship of glazing with other components, 

including framing. 

3. Review temporary protection requirements for glazing during and after installation. 

1.6 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 

by Division 08 Sections “Hollow Metal Doors and Frames,” “Flush Wood Doors,” “Fire-Rated 

Glazed Opening Assemblies,” and “Aluminum-Framed Entrances and Storefronts,” 

concurrently. 

1.7 ACTION SUBMITTALS 

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

1. Insulating glass. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below; otherwise submit full Product Data for the following: 

1. Glass products. 

2. Fire-protection-rated glazing. 

3. Fire-resistance-rated glazing. 

4. 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. Fire-protection-rated glazing. 

2. Fire-resistance-rated glazing. 

3. Security glazing. 

4. Insulating glass. 

E. Glazing Schedule: List glazing types and thicknesses for each size opening and location. Use 

same designations indicated on Drawings. 
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F. Delegated Design Submittal: For glazing indicated to comply with performance requirements 

and design criteria, including analysis data signed and sealed by qualified professional engineer 

responsible for their preparation. 

G. Sample Warranties: For special warranties. 

1.8 INFORMATIONAL SUBMITTALS 

A. Forced-Entry-Resistance-Rated Certification: For each type of forced-entry-resistance-rated 

security glazing for tests performed by a qualified testing agency indicating compliance with 

performance requirements. 

B. Bullet-Resistance-Rated Performance Certification: For each type of bullet-resistance-rated 

security glazing for tests performed by a qualified testing agency indicating compliance with 

performance requirements. 

C. Preconstruction adhesion and compatibility test report. 

1.9 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For glazing to include in maintenance manuals. 

B. Warranties: Executed special warranties. 

1.10 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glazing product, tape sealant, 

gasket, glazing accessory, and framing member for adhesion to and compatibility with 

elastomeric glazing sealants. 

1. Testing is not required if data are submitted based on previous testing of current sealant 

products and glazing materials matching those submitted. 

2. Use ASTM C1087 to determine whether priming and other specific joint-preparation 

techniques are required to obtain rapid, optimum adhesion of glazing sealants to glazing, 

tape sealants, gaskets, and glazing channel substrates. 

3. Test no fewer than eight Samples of each type of material, including joint substrates, 

shims, sealant backings, secondary seals, and miscellaneous materials. 

4. Schedule enough time for testing and analyzing results. 

5. For materials failing tests, submit sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers. 
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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. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are 

outside limits permitted by sealant manufacturer or are below 40 deg F. 

1.13 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer or 

manufacturer/fabricator, as applicable, agrees to replace coated-glass units that deteriorate 

within specified warranty period. Deterioration of coated glass is defined as defects developed 

from normal use that are not attributed to glass breakage or to maintaining and cleaning coated 

glass contrary to manufacturer's written instructions. Defects include peeling, cracking, and 

other indications of deterioration in coating. 

1. Warranty Period: 10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for Laminated Glass: Manufacturer or 

manufacturer/fabricator, as applicable, agrees to replace laminated-glass units that deteriorate 

within specified warranty period. Deterioration of laminated glass is defined as defects 

developed from normal use that are not attributed to glass breakage or to maintaining and 

cleaning laminated glass contrary to manufacturer's written instructions. Defects include edge 

separation, delamination materially obstructing vision through glass, and blemishes exceeding 

those allowed by referenced laminated-glass standard. “Laminated Glass”, as used in this 

paragraph, includes clear laminated glass, fire-resistance-rated laminated glass with intumescent 

interlayer. 

1. Warranty Period: 5 years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Tempered Glazing Units with Clear Intumescent Interlayer: 

Manufacturer or manufacturer/fabricator, as applicable, agrees to replace units that deteriorate 

within specified warranty period. Deterioration of tempered glazing units with clear intumescent 

interlayer is defined as failure of hermetic seal under normal use that is not attributed to glass 

breakage or to maintaining and cleaning glass contrary to manufacturer's written instructions. 

Evidence of failure is air bubbles within units, or obstruction of vision by contamination or 

deterioration of intumescent interlayer. 
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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. 

1. Warranty Period: 5 years from date of Substantial Completion. 

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 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. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Glazing:  For each glazing type, obtain from single manufacturer. 

B. Source Limitations for Glazing Accessories: For each product and installation method, obtain 

from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind and 

impact loads (where applicable) without failure, including loss or glass breakage attributable to 

defective manufacture, fabrication, or installation; failure of sealants or gaskets to remain 

watertight and airtight; deterioration of glazing materials; or other defects in construction. 

1. Installed security glazing shall withstand security-related loads and forces without 

damage to the glazing beyond that allowed by referenced standards. 



GLAZING  Tetra Tech 

08 80 00 / Page 6 Project No. 279180-22004 Architects & Engineers 

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. 

D. Windborne-Debris-Impact Resistance: Exterior glazing shall pass ASTM E1886 missile-impact 

and cyclic-pressure tests in accordance with ASTM E1996 for Wind Loading per drawings for 

basic protection. 

1. Large-Missile Test: For glazing located within 30 feet of grade. 

2. Small-Missile Test: For glazing located between 30 feet and above grade. 

E. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 

16 CFR 1201, Category II. 

F. Security Glazing: Installed security glazing shall withstand security-related loads and forces 

without damage to the glazing beyond that allowed by referenced standards. 

G. Thermal and Optical Performance Properties: Provide glazing with performance properties 

specified, as indicated in manufacturer's published test data, based on procedures indicated 

below: 

1. For monolithic-glass lites, properties are based on units with lites 6 mm thick. 

2. For laminated-glass lites, properties are based on products of construction indicated. 

3. For insulating-glass units, properties are based on units of thickness indicated for overall 

unit and for each lite. 

4. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on most 

current non-beta version of LBL's WINDOW computer program, expressed as Btu/sq. ft. 

x h x deg F. 

5. SHGC and Visible Transmittance: Center-of-glazing values, in accordance with 

NFRC 200 and based on most current non-beta version of LBL's WINDOW computer 

program. 

H. Fire-Test-Response Characteristics of Plastic Glazing: As determined by testing plastic glazing 

by a qualified testing agency acceptable to authorities having jurisdiction. 

1. Self-ignition temperature of 650 deg F or higher when tested according to ASTM D1929 

on plastic sheets in thicknesses indicated for the Work. 
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2. Smoke-Developed Index of 450 or less when tested according to ASTM E84, or smoke 

density of 75 or less when tested according to ASTM D2843 on plastic sheets in 

thicknesses indicated for the Work. 

3. Burning rate of 1 inch or less when tested according to ASTM D635 at a nominal 

thickness of 0.060 inch or thickness indicated for the Work, where Class CC1 is 

indicated. 

4. Burning rate of 2.5 in./min. or less when tested according to ASTM D635 at a nominal 

thickness of 0.060 inch or thickness indicated for the Work, where Class CC2 is 

indicated. 

5. Flame-spread index of not less than that indicated when tested according to ASTM E84. 

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. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 

certification label of the SGCC or another certification agency acceptable to authorities having 

jurisdiction. Label shall indicate manufacturer's name, type of glazing, thickness, and safety 

glazing standard with which glazing complies. 

C. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing with 

certification label of a testing agency acceptable to authorities having jurisdiction. Label shall 

indicate manufacturer's name; test standard; whether glazing is permitted to be used in doors or 

openings; if permitted in openings, whether glazing has passed hose-stream test; whether 

glazing meets 450 deg F temperature-rise limitation; and fire-resistance rating in minutes. 

D. Fire-Resistance-Rated Glazing Labeling: Permanently mark fire-resistance-rated glazing with 

certification label of a testing agency acceptable to authorities having jurisdiction. Label shall 

indicate manufacturer's name, test standard, that glazing is approved for use in walls, and fire-

resistance rating in minutes. 

E. Plastic Glazing Labeling: Identify plastic sheets with appropriate markings of applicable testing 

and inspecting agency, indicating compliance with required fire-test-response characteristics. 

F. 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. 

G. Thickness: Where glazing thickness is indicated, it is a minimum. Provide glazing that complies 

with performance requirements and is not less than thickness indicated. 
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1. Minimum Glass Thickness for Exterior Lites: 6 mm. 

2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 

throughout Project. 

H. Strength: Where heat-strengthened float glass is indicated, provide heat-strengthened float glass 

as needed to comply with "Performance Requirements" Article. Where fully tempered float 

glass is indicated, provide fully tempered float glass. 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

B. Low-Iron Annealed Float Glass: ASTM C1036, Type I, Class I (clear), Quality-Q3; and with 

visible light transmission of not less than 91 percent. 

C. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) 

unless otherwise indicated, Type I, Class 1 (clear), Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 

parallel to bottom edge of glass as installed unless otherwise indicated. 

2. Clear Glass:  

a. Type FC:  Fully tempered clear float glass. 

1) Products: Subject to compliance with requirements, available products that 

may be incorporated in the Work, include, but are not limited to: 

a) AGC Glass Company North America, Inc.; Clear Float. 

b) Guardian Glass, LLC; Clear Float. 

c) Vitro Architectural Glass; Clear. 

2) Minimum Thickness:  6 mm. 

3) Safety glazing required. 

b. Type FCE: Fully tempered clear float glass with low-e coating, ASTM C1376. 

1) Products: Subject to compliance with requirements, available products that 

may be incorporated in the Work, include, but are not limited to: 

a) AGC Glass Company North America, Inc.; Energy Select 28. 

b) Guardian Glass, LLC; SunGuard SNX 62/27 on Clear Float. 

c) Vitro Architectural Glass; Solarban 70. 

2) Minimum Thickness: 6 mm. 

3) Safety glazing required. 
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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 

parallel to bottom edge of glass as installed unless otherwise indicated. 

2.5 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 or 60 minutes. 

c. Thickness: 8-9 mm. 

d. Safety glazing required. 
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2.6 FIRE-RESISTANCE-RATED GLAZING 

A. Fire-Resistance-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities 

having jurisdiction, for fire-resistance ratings indicated, based on testing according to 

ASTM E 119 or UL 263. 

B. Fire-Resistance-Rated Laminated Glass with Intumescent Interlayers: Laminated glass made 

from multiple plies of uncoated, ultraclear (low-iron) float glass; with intumescent interlayers; 

complying with 16 CFR 1201, Category II. 

1. Type FRI: Fire-resistance-rated laminated glass with intumescent interlayer. 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

1) Safti First Fire Rated Glazing Solutions; SuperLite II-XLM 60. 

2) Technical Glass Products; Pilkington Pyrostop. 

3) Vetrotech Saint-Gobain; Contraflam 60. 

b. Rating: 60 minutes. 

c. Thickness: 23-33 mm. 

d. Safety glazing required. 

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. 
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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. 

2.8 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a 

dehydrated interspace, qualified in accordance with ASTM E2190. 

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary sealants. 

2. Perimeter Spacer:  Manufacturer’s standard Warm Edge Technology (WET) spacer 

material and construction. 

3. Desiccant: Molecular sieve or silica gel, or a blend of both. 

4. Interspace Content: Argon (90 percent)/air (10 percent) mix. 

B. Insulating Vision Glass: 

1. Type FCE/FC: Low-e-coated, clear insulating glass. 

a. Overall Unit Thickness: 1 inch. 

b. Outdoor Lite: Fully tempered clear float glass with low-e coating, Type FCE. 

c. Low-E Coating: Sputtered on second surface. 

d. Interspace Content:  Argon. 

e. Indoor Lite: Fully tempered clear float glass, Type FC. 

f. Winter Nighttime U-Factor: 0.24 Btu/sq. ft. x h x deg F maximum. 

g. SHGC: 0.28 maximum. 

h. Visible Light Transmittance: 62 percent minimum. 

C. Insulating Security Glass: 

1. Type FCE/SCL: Low-e-coated, laminated-glass security insulating glass. 

a. Overall Unit Thickness: 1 and 1/16 inch. 

b. Outdoor Lite: Fully tempered clear float glass with low-e coating, Type FCE. 

c. Low-E Coating: Sputtered on second surface. 

d. Interspace Content: Argon. 

e. Indoor Lite: Clear laminated-glass security glazing, Type SCL. 

f. Winter Nighttime U-Factor: 0.24 Btu/sq. ft. x h x deg F maximum. 
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g. SHGC: 0.28 maximum. 

h. Visible Light Transmittance: 57 percent minimum. 

D. Insulating Skylight Glass: 

2.9 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. 

2.10 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. 

2.11 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. 
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B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks: 

1. Elastomeric material with Shore A durometer hardness of 85, plus or minus 5. 

2. Type recommended in writing by sealant or glazing manufacturer. 

D. Spacers: 

1. Elastomeric blocks or continuous extrusions of hardness required by glazing 

manufacturer to maintain glazing lites in place for installation indicated. 

2. Type recommended in writing by sealant or glazing manufacturer. 

E. Edge Blocks: 

1. Elastomeric material with Shore A durometer hardness per manufacturer's written 

instructions. 

2. Type recommended in writing by sealant or glazing manufacturer. 

F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and 

density to control glazing sealant depth and otherwise produce optimum glazing sealant 

performance. 

2.12 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. 

2.13 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. 
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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. 

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. 
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3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glazing, sealants, gaskets, and 

other glazing materials, unless more stringent requirements are indicated, including those in 

referenced glazing publications. 

B. Protect glazing edges from damage during handling and installation. Remove damaged glazing 

from Project site and legally dispose of off Project site. Damaged glazing includes glazing with 

edge damage or other imperfections that, when installed, could weaken glazing, impair 

performance, or impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 

preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 

publications, unless otherwise required by glazing manufacturer. Set blocks in thin course of 

compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glazing manufacturers for installing glazing lites. 

F. Provide spacers for glazing lites where length plus width is larger than 50 inches. 

1. Locate spacers directly opposite each other on both inside and outside faces of glazing. 

Install correct size and spacing to preserve required face clearances, unless gaskets and 

glazing tapes are used that have demonstrated ability to maintain required face clearances 

and to comply with system performance requirements. 

2. Provide 1/8-inch-minimum bite of spacers on glazing and use thickness equal to sealant 

width. With glazing tape, use thickness slightly less than final compressed thickness of 

tape. 

G. Provide edge blocking where indicated or needed to prevent glazing lites from moving sideways 

in glazing channel, as recommended in writing by glazing manufacturer and in accordance with 

requirements in referenced glazing publications. 

H. Set glazing lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Set glazing lites with proper orientation so that coatings face exterior or interior as specified. 

J. For fire-resistant glazing, set glass lites with proper orientation so that surfaces face fire side or 

protected side as specified. 

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. 
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M. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 

gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 

sealant recommended in writing by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glazing, their exposed edges are flush 

with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 

make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover 

horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. 

Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant. 

G. Center glazing lites in openings on setting blocks, and press firmly against tape by inserting 

dense compression gaskets formed and installed to lock in place against faces of removable 

stops. Start gasket applications at corners and work toward centers of openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape. 

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. 
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3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between 

glazing lites and glazing stops to maintain glazing face clearances and to prevent sealant from 

extruding into glazing channel and blocking weep systems until sealants cure. Secure spacers or 

spacers and backings in place and in position to control depth of installed sealant relative to 

edge clearance for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 

of sealant to glazing and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glazing. 

3.7 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 

B. Protect glazing from contact with contaminating substances resulting from construction 

operations. Examine glazing surfaces adjacent to or below exterior concrete and other masonry 

surfaces at frequent intervals during construction, but not less than once a month, for buildup of 

dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do contact with glazing, remove 

substances immediately as recommended in writing by glazing manufacturer. Remove 

and replace glazing that cannot be cleaned without damage to coatings. 

C. Remove and replace glazing that is damaged during construction period. 

D. Wash glazing on both exposed surfaces not more than four days before date scheduled for 

inspections that establish date of Substantial Completion. Wash glazing as recommended in 

writing by glazing manufacturer. 

END OF SECTION 08 80 00 
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 

2. Suspension systems for interior ceilings and soffits. 

3. Grid suspension systems for gypsum board ceilings. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

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

1. Steel studs and tracks. 

2. Slip-type head joints. 

3. Flat strap and backing plate. 

4. Cold-rolled channel bridging. 

5. Z-shaped furring. 

6. Tie wire. 

7. Hanger attachments to concrete. 

8. Wire hangers. 

9. Flat hangers. 

10. Carrying channels (main runners). 

11. 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 
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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. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated on Drawings, according to ASTM E90 and classified 

according to ASTM E413 by an independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless 

otherwise indicated. 

2. Protective Coating: ASTM A653/A653M, G40, hot-dip galvanized unless otherwise 

indicated. 

B. Studs and Tracks: ASTM C645. 

1. Steel Studs and Tracks: 

a. Minimum Base-Steel Thickness:  0.0329 inch. 

b. Depth: As indicated on Drawings. 

c. Minimum Track Leg Length: 1-1/4 inches. 

C. Slip-Type Head Joints: Where indicated, provide the following: 

1. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes 

applied to interior partition framing resulting from deflection of structure above; with 

minimum track leg length of 2-1/2 inches; in thickness not less than indicated for studs 

and in width to accommodate depth of studs. 
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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. 

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. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment 

flange of 7/8 inch, minimum uncoated-steel thickness of 0.0179 inch, and depth required to fit 

insulation thickness indicated. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or 

double strand of 0.048-inch-diameter wire. 

B. Hanger Attachments to Concrete: 

1. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 

authorities having jurisdiction, based on ICC-ES AC308 as appropriate for the substrate. 

a. Uses: Securing hangers to structure. 

b. Type: Adhesive anchor. 

c. Material for Interior Locations: Carbon-steel components zinc-plated to comply 

with ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated. 

d. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: 

Alloy Group 1 stainless-steel bolts, ASTM F593, and nuts, ASTM F594. 

2. Power-Actuated Anchors: Fastener systems with an evaluation report acceptable to 

authorities having jurisdiction, based on ICC-ES AC70. 

C. Wire Hangers: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter. 

D. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel 

thickness of 0.0538 inch and minimum 1/2-inch-wide flanges. 

1. Depth: As indicated on Drawings. 

E. Grid Suspension System for Gypsum Board Ceilings: ASTM C645, direct-hung system 

composed of main beams and cross-furring members that interlock. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Drywall Grid System. 

b. CertainTeed Ceilings; 1-1/2” Drywall System. 

c. USG Corporation; Drywall Suspension System. 
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2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 

and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide the following: 

1. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 

penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 

cast-in anchors, and structural framing, for compliance with requirements and other conditions 

affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 

overhead structure to ensure that inserts and other provisions for anchorages to building 

structure have been installed to receive hangers at spacing required to support the Work and that 

hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 

advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 

tracks to surfaces indicated to receive sprayed fire-resistive materials. Where offset 

anchor plates are required, provide continuous plates fastened to building structure not 

more than 24 inches o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 

for installation of non-load-bearing steel framing. Do not reduce thickness of fire-

resistive materials below that are required for fire-resistance ratings indicated. Protect 

adjacent fire-resistive materials from damage. 
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3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to 

framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 

fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 

grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 

members. Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 

spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches o.c. unless otherwise indicated. 

2. Multilayer Application:  16 inches o.c. unless otherwise indicated. 

3. Tile Backing Panels:  16 inches o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 

walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports. Extend framing full height to structural supports 

or substrates above suspended ceilings. Continue framing around ducts that penetrate partitions 

above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structure, install to produce 

joints at tops of framing systems that prevent axial loading of finished assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 

track section (for cripple studs) at head and secure to jamb studs for opening widths less 

than 4 feet; install two tracks and stud head member for opening widths 4 feet and wider. 

a. Install two studs at each jamb unless otherwise indicated. 

3. Other Framed Openings: Frame openings other than door openings the same as required 

for door openings unless otherwise indicated. Install framing below sills of openings to 

match framing required above door heads. 
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4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 

assembly indicated and support closures and to make partitions continuous from floor to 

underside of solid structure. 

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 

6. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 

b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs. On straight lengths of no fewer than two studs at ends of arcs, place studs 6 

inches o.c. 

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. Z-Shaped Furring Members: 

1. Erect insulation, specified in Division 07 Section "Thermal Insulation," vertically and 

hold in place with Z-shaped furring members spaced 24 inches o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall 

with concrete stub nails, screws designed for masonry attachment, or powder-driven 

fasteners spaced 24 inches o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 

extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 

channel to web of attached channel. At interior corners, space second member no more 

than 12 inches from corner and cut insulation to fit. 

G. 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. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 

meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 

and butt-cut to fit into wall track. 

G. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet 

measured lengthwise on each member that will receive finishes and transversely between 

parallel members that will receive finishes. 

3.6 PRE-ENCLOSURE REVIEW 

A. Notify Architect prior to installing enclosing construction to allow observation of non-structural 

metal framing installation, including supplementary framing and blocking. 

END OF SECTION 09 22 16 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

2. Tile backing panels. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Interior trim. 

2. Aluminum trim. 

3. Joint treatment materials. 

4. Sound-attenuation blankets. 

B. As-Specified Data: If the product to be incorporated into Project is a specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below; otherwise submit full Product Data for the following: 

1. Gypsum board, Type X. 

2. Flexible gypsum board. 

3. Abuse-resistant gypsum board. 

4. Mold-resistant gypsum board. 

5. Acoustically enhanced gypsum board. 

6. Cementitious backer units. 

09 29 00 
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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. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 

manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 

construction identical to those tested in assembly indicated according to ASTM E119 by an 

independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated according to ASTM E90 and classified according to 

ASTM E413 by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 

that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum 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. 
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2. Thickness: 5/8 inch. 

3. Long Edges: Tapered. 

B. Flexible Gypsum Board: ASTM C1396/C1396M. Manufactured to bend to fit radii and to be 

more flexible than standard regular-type gypsum board of same thickness. 

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; Flex Gypsum Board. 

b. National Gypsum Company; Gold Bond Brand High Flex Gypsum Board. 

c. USG Corporation; Sheetrock Brand Flexible Gypsum Panels. 

2. Thickness: 1/4 inch. 

3. Long Edges: Tapered. 

C. Abuse-Resistant Gypsum Board: ASTM C1396/C1396M gypsum board, tested according to 

ASTM C1629/C1629M. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; Extreme Abuse Board. 

b. National Gypsum Company; Gold Bond Brand Hi-Abuse XP Gypsum Board. 

c. USG Corporation; Sheetrock Brand Mold Tough AR Firecode X Panels. 

2. Core:  5/8 inch, Type X. 

3. Surface Abrasion: ASTM C1629/C1629M, meets or exceeds Level 2 requirements. 

4. Indentation: ASTM C1629/C1629M, meets or exceeds Level 1 requirements. 

5. Soft-Body Impact: ASTM C1629/C1629M, meets or exceeds Level 2 requirements. 

6. Long Edges: Tapered. 

7. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

D. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant 

core and paper surfaces. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; M2Tech Moisture and Mold Resistant 

Gypsum Board Type X. 

b. National Gypsum Company; Gold Bond Brand XP Fire-Shield Gypsum Board. 

c. USG Corporation; Sheetrock Brand Mold Tough Panels Firecode X. 

2. Core:  5/8 inch, Type X. 
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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. 

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. 
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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.” 

E. Thermal Insulation: As specified in Division 07 Section "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 

Installer present, for compliance with requirements and other conditions affecting performance 

of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 

damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PRE-ENCLOSURE REVIEW 

A. Notify Architect prior to applying panels to allow observation of framing installation, including 

supplementary framing and blocking. 
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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. Wood Framing: Install gypsum panels over wood framing, with floating internal corner 

construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, 

including floor joists and headers. Float gypsum panels over these members or provide control 

joints to counteract wood shrinkage. 

J. Stud Partition Assemblies: Seal construction at perimeters, behind control joints, and at 

openings and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant 

at both faces of partitions at perimeters and through penetrations. Comply with ASTM C919 

and with manufacturer's written instructions for locating edge trim and closing off sound-

flanking paths around or through assemblies, including sealing partitions above acoustical 

ceilings. 
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K. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 

installed after panels have been installed on one side. 

3.4 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Type X:  All surfaces unless otherwise indicated. 

2. Flexible Type:  Apply in double layer at curved assemblies. 

3. Abuse-Resistant Type: As indicated on Drawings. 

4. Mold-Resistant Type: As indicated on Drawings. 

5. Acoustically Enhanced Type: As indicated on Drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 

extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise 

indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 

of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 

indicated or required by fire-resistance-rated assembly. 

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with 

no end joints. Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On partitions/walls, apply gypsum board indicated for base layers and face layers 

vertically (parallel to framing) with joints of base layers located over stud or furring 

member and face-layer joints offset at least one stud or furring member with base-layer 

joints unless otherwise indicated or required by fire-resistance-rated assembly. Stagger 

joints on opposite sides of partitions. 

2. Fastening Methods: Fasten base layers and face layers separately to supports with screws. 

D. Curved Surfaces: 

1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, 

across curved surface plus 12-inch-long straight sections at ends of curves and tangent to 

them. 

2. For double-layer construction, fasten base layer to studs with screws 16 inches o.c. 

Center gypsum board face layer over joints in base layer, and fasten to studs with screws 

spaced 12 inches o.c. 
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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. 

3.7 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 

fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 

decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 

intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 

ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated. 

E. Cementitious Backer Units: Finish according to manufacturer's written instructions. 

3.8 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 

non-drywall surfaces. Restore surfaces stained, marred, or otherwise damaged during drywall 

application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 
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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. 

1.3 DEFINITIONS 

A. General:  Definitions in the current ANSI A108 A118, series of tile installation standards and in 

the current ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. ISO 13007; Standards for Ceramic Tiles, Grouts and Adhesives. 

1.4 PERFORMANCE REQUIREMENTS 

A. Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the 

following values as determined by testing identical products per the DCOF AcuTest in 

accordance with ANSI A137.1 – 2012 standard. 

1. Level Surfaces: Minimum 0.42 wet.   

2. Step Treads.  

3. Ramp Surfaces.  

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

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

1. Factory-mounted unglazed ceramic mosaic tile: CFT. 

2. Glazed wall tile: CWT. 

3. Marble thresholds. 

09 30 13 
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4. Latex-portland cement. 

5. Portland cement mortar (thickset) installation materials. 

6. Latex-portland cement mortar (thin set). 

7. Water-cleanable epoxy grout. 

8. Trowelable underlayments and patching compounds. 

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.  

2. Full-size units of each type of trim and accessory for each color and finish required. 

3. Stone thresholds in 6-inch lengths. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile 

manufacturer and Installer. 

C. Product Certificates:  For each type of product, signed by product manufacturer. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 

that are packaged with protective covering for storage and identified with labels describing 

contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 

installed for each type, composition, color, pattern, and size indicated. 

2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, 

composition, and color indicated. 

1.9 QUALITY ASSURANCE 

A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or 

producer. 

1. Obtain tile of each type and color or finish from same production run and of consistent 

quality in appearance and physical properties for each contiguous area. 
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B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality 

for each mortar, adhesive, and grout component from one manufacturer and each aggregate 

from one source or producer. 

C. Source Limitations for Other Products:  Obtain each of the following products specified in this 

Section from a single manufacturer for each product: 

1. Stone thresholds. 

2. Waterproof membrane. 

3. Metal edge strips. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact 

until time of use.  Comply with requirements in current ANSI A137.1 for labeling tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces 

from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, 

remove coating from bonding surfaces before setting tile. 

1.11 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is complete and 

ambient temperature and humidity conditions are maintained at the levels indicated in 

referenced standards and manufacturer's written instructions. 

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. 
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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 HEX SHAMROCK MOSAIC or 

comparable product by one of the following: 

a. American Olean Inc. 

2. Composition:  ceramic mosaic porcelain. 

3. Module Size:    1/2 inches HEX. 

4. Thickness:  1/4 inch. 

5. Face:  Plain with cushion edges. 

6. Surface:   Slip-resistant. 

7. Tile Color and Pattern:  As selected by Architect, as follows: 

a. Field Tile: Daltile Keystones, price groups 1 and 2. 

b. Accent Tile: Daltile Keystones, all price groups. 

c. Provide accent tile equal to 30 percent of total tile area, with the remainder as field 

tile. 

8. Grout Color:  As selected by Architect from manufacturer's full range. 

9. 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; 

Division of Dal-Tile International Inc.;  Color Wheel Matte and Semi-Gloss or 

comparable product by one of the following: 

a. American Olean Inc. 

http://www.specagent.com/LookUp/?ulid=273&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812514&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812514&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812513&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=276&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812521&mf=04&src=wd
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2. Module Size:  4 inches by 12 inches, VERTICAL STACK  

3. Thickness:  5/16 inch. 

4. Face:  Plain with cushion edges. 

5. Finish:  Matte Semi-gloss glaze. 

6. Tile Color and Pattern:  As selected by Architect, as follows: 

a. Field Tile: Daltile Color Wheel Classic, price groups 1 and 2. 

b. Accent Tile: Daltile Color Wheel Classic, all price groups. 

c. Provide accent tile equal to 30 percent of total tile area, with the remainder as field 

tile. 

7. Grout Color:  As selected by Architect from manufacturer's full range. 

8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where 

applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, 

selected from manufacturer's standard shapes: 

a. Base for Portland Cement Mortar Installations: Coved, module size 4 X 12 inches. 

b. Base for Thin-Set Mortar Installations:  Straight, module size 4 X 12 inches. 

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. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

http://www.specagent.com/LookUp/?ulid=285&mf=04&src=wd
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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. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15); or polyethylene 

sheeting, ASTM D 4397, 4.0 mils thick. 

2. Reinforcing Wire Fabric:  Galvanized, welded wire fabric, 2 by 2 inches by 0.062-inch 

diameter; comply with ASTM A 185 and ASTM A 82 except for minimum wire size. 

3. Expanded Metal Lath:  Diamond-mesh lath complying with ASTM C 847. 

a. Base Metal and Finish for Interior Applications:  Uncoated or zinc-coated 

(galvanized) steel sheet, with uncoated steel sheet painted after fabrication into 

lath. 

b. Configuration over Solid Surfaces:  Self furring. 

4. Latex Additive:  Manufacturer's standard acrylic resin water emulsion, serving as 

replacement for part or all of gaging water, of type specifically recommended by latex-

additive manufacturer for use with field-mixed portland cement and aggregate mortar 

bed. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 

Laticrete International; Laticrete 3701 Mortar Admix or comparable product by 

one of the following: 

http://www.specagent.com/LookUp/?uid=123456814868&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814870&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814870&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=285&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814868&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=285&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=298&mf=04&src=wd
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1) MAPEI-Planicrete AC 

2) Laticrete 3701 Fortified Mortar Bed or 3701 Admix w/226 Thick Bed 

Mortar.  

3) TEC; a subsidiary of H. B. Fuller Company. 

4) Custom Building Products 

B. Latex-Portland Cement Mortar (Thin Set): ISO 13007; C2ES2P2 and  ANSI A118.4. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Laticrete 

International; Laticrete 254 platinum or comparable product by one of the following:  

a. MAPEI- Ultra Flex 3 

b. TEC; a subsidiary of H. B. Fuller Company. 

c. Custom Building Products 

2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or 

acrylic additive to which only water must be added at Project site. 

3. For wall applications, provide mortar that complies with requirements for nonsagging 

mortar in addition to the other requirements in ANSI A118.4. 

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. 

http://www.specagent.com/LookUp/?uid=123456814903&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=298&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814903&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=306&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814920&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792909&mf=04&src=wd
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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. 

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 bonded mortar bed or thin-set 

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. 
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B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar 

bed that complies with  current ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and 

packaged so tile units taken from one package show same range of colors as those taken from 

other packages and match approved Samples.  If not factory blended, either return to 

manufacturer or blend tiles at Project site before installing. 

3.3 TILE INSTALLATION 

A. Comply with current TCNA's "Handbook for Ceramic Tile Installation" for current TCNA 

installation methods specified in tile installation schedules.  Comply with parts of the current 

ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in 

current TCNA installation methods, specified in tile installation schedules, and apply to types of 

setting and grouting materials used. 

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. 
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H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, contraction, 

and isolation joints, where indicated and as per all current TCNA, EJ171 standards.  Form joints 

during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after 

installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above and 

at same width and as per current TCNA EJ171. 

I. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless 

otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent 

floor finishes, set thresholds in latex-portland cement mortar (thin set). 

2. Do not extend cleavage membrane/ waterproofing under thresholds set in latex-portland 

cement mortar.  Fill joints between such thresholds and adjoining tile set on cleavage/ 

membrane waterproofing with elastomeric sealant. 

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 grout residue from tile as soon as possible. 

2. Clean grout smears and haze from tile according to tile and grout manufacturer's written 

instructions but no sooner than 10 days after installation.  Use only cleaners 

recommended by tile and grout manufacturers and only after determining that cleaners 

are safe to use by testing on samples of tile and other surfaces to be cleaned.  Protect 

metal surfaces and plumbing fixtures from effects of cleaning.  Flush surfaces with clean 

water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating manufacturer 

and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent 

drain clogging. 

B. Protect installed tile work with kraft paper or other heavy covering during construction period to 

prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral 

protective cleaner to completed tile walls and floors. 
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C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 

completed. 

D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from 

tile surfaces. 

3.6 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation F114-11:  Cement mortar bed (thickset) with cleavage/waterproof 

membrane; epoxy grout; TCNA F114, ANSI A108.1B  

a. Tile Type:  CFT. 

b. Thin-Set Mortar for Cured-Bed Method:  Latex-portland cement mortar. 

c. Grout:  Water-cleanable epoxy grout. 

2. Tile Installation F122-11: Thin-set mortar on cleavage/waterproof membrane; 

TCNA F122, ANSI A108.5. 

a. Tile Type: CFT. 

b. Thin-Set Mortar:  Latex-portland cement mortar. 

c. Grout:  epoxy grout. 

B. Interior Wall Installations: 

1. Tile Installation W211-11:  Cement mortar bed (thickset) bonded to substrate with crack 

isolation membrane; TCNA W211 and ANSI A108.1C. 

a. Tile Type: CWT. 

b. Bond Coat Mortar for Wet-Set Method:  Latex-portland cement mortar. 

c. Thin-Set Mortar for Cured-Bed Method:  Latex-portland cement mortar. 

d. Grout:  Water-cleanable epoxy grout. 

2. Tile Installation W244-11:  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 30 16 – QUARRY 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. Quarry tile. 

2. Stone thresholds. 

3. Waterproof membrane. 

4. Metal edge strips. 

1.3 DEFINITIONS 

A. General:  Definitions in the current ANSI A108 series of tile installation standards and in the 

current ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, 

ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, 

ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, 

ANSI A108.15, ANSI A108.16, and ANSI A108.17, which are contained in "American 

National Standard Specifications for Installation of Ceramic Tile." 

C. Face Size:  Actual tile size, excluding spacer lugs. 

1.4 PERFORMANCE REQUIREMENTS 

A. Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the 

following values as determined by testing identical products per the DCOF AcuTest in 

accordance with ANSI A137.1 – 2012 standard. 

1. Level Surfaces:  Minimum- Minimum 0.42 wet. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

09 30 16 
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1.6 ACTION SUBMITTALS 

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

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. 

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. 

2. Full-size units of each type of trim and accessory for each color and finish required. 

3. Stone thresholds in 6-inch lengths. 

4. Metal edge strips in 6-inch lengths. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile 

manufacturer and Installer. 

C. Product Certificates:  For each type of product, signed by product manufacturer. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 

that are packaged with protective covering for storage and identified with labels describing 

contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 

installed for each type, composition, color, pattern, and size indicated. 

2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, 

composition, and color indicated. 

1.9 QUALITY ASSURANCE 

A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or 

producer. 

1. Obtain tile of each type and color or finish from same production run and of consistent 

quality in appearance and physical properties for each contiguous area. 

B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality 

for each mortar and grout component from one manufacturer and each aggregate from one 

source or producer. 
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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. 

D. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockup of each type of floor tile installation. 

2. Build mockup of each type of wall tile installation. 

3. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

E. Pre-installation Conference:  Conduct conference at Project site. 

1. Review requirements in ANSI A108.01 for substrates and for preparation by other trades. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact 

until time of use.  Comply with requirements in current ANSI A137.1 for labeling tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces 

from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, 

remove coating from bonding surfaces before setting tile. 

1.11 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is complete and 

ambient temperature and humidity conditions are maintained at the levels indicated in 

referenced standards and manufacturer's written instructions. 

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. 
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1. Provide tile complying with Standard grade requirements unless otherwise indicated. 

B. Current ANSI Standards for Tile Installation Materials:  Provide materials complying with 

ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced 

by TCA installation methods specified in tile installation schedules, and other requirements 

specified. 

C. FloorScore Compliance:  Tile for floors shall comply with requirements of FloorScore 

Standard. 

D. Low-Emitting Materials:  Tile flooring systems 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." 

E. 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. 

2.2 TILE PRODUCTS 

A. Tile Type QT [Insert designation]:  Unglazed square-edged quarry tile. 

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 Olean; Division of Dal-Tile International Inc.; Quarry Naturals. 

b. Daltile; Division of Dal-Tile International Inc.; Quarry Textures. 

2. Face Size:  6 by 6 inches- to match existing. 

3. Thickness:  1/2 inch. 

4. Tile Color and Pattern:  As selected by Architect from manufacturer's full range. 

5. Grout Color:  As selected by Architect from manufacturer's full range. 

6. 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:  Coved with surface bullnose top edge, size to match existing. 

2.3 THRESHOLDS 

A. General:  Fabricate to sizes and profiles indicated or required to provide transition between 

adjacent floor finishes. 

http://www.specagent.com/LookUp/?ulid=274&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812515&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812516&mf=04&src=wd
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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. Chlorinated Polyethylene Sheet:  Nonplasticized, chlorinated polyethylene faced on both sides 

with nonwoven polyester fabric; 0.030-inch nominal thickness. 

1. Products:  Subject to compliance with requirements, available product that may be 

incorporated into the Work includes, but is not limited to, the following: 

a. Laticrete Hydro Ban Sheet Membrane  

b. Noble Company (The); Nobleseal TS. 

C. Latex-Portland Cement:  Flexible mortar consisting of cement-based mix and latex additive. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Laticrete Hydro Ban Chemical Waterproof Membrane  

b. MAPEI Corporation; Mapelastic (PRP 315). 

2.5 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15); or polyethylene 

sheeting, ASTM D 4397, 4.0 mils thick. 

2. Reinforcing Wire Fabric:  Galvanized, welded wire fabric, 2 by 2 inches by 0.062-inch 

diameter; comply with ASTM A 185 and ASTM A 82 except for minimum wire size. 

3. Expanded Metal Lath:  Diamond-mesh lath complying with ASTM C 847. 

a. Base Metal and Finish for Interior Applications:  Uncoated or zinc-coated 

(galvanized) steel sheet, with uncoated steel sheet painted after fabrication into 

lath. 

b. Configuration over Solid Surfaces:  Self furring. 

 

http://www.specagent.com/LookUp/?ulid=279&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814844&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=285&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814868&mf=04&src=wd
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4. Latex Additive:  Manufacturer's standard acrylic resin water emulsion, serving as 

replacement for part or all of gaging water, of type specifically recommended by latex-

additive manufacturer for use with field-mixed portland cement and aggregate mortar 

bed. 

a. Laticrete 3701 Fortified Mortar Bed or 3701 Admix with 226 Thick Bed Mortar  

2.6 GROUT MATERIALS 

A. Polymer-Modified Tile Grout:  ANSI A118.7. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide MAPEI 

Corporation; Keracolor S or comparable product by one of the following: 

a. Laticrete High Performance Permacolor. 

2. Polymer Type:  Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, 

prepackaged with other dry ingredients. 

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. 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  

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. 

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. 

http://www.specagent.com/LookUp/?ulid=305&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792621&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792621&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792620&mf=04&src=wd
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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 

ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with bonded mortar bed or[thin-set 

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 floors installed with suitable 

products made to be trowelable for 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 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's  

installation methods specified in tile installation schedules.  Comply with parts of the 

ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in 

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 most current ANSI A108 Series 

of tile installation standards for providing 95 percent mortar coverage: 

a. Tile floors in wet areas. 

b. Tile floors composed of rib-backed tiles. 

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. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same 

size, align joints. 

2. 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. 

F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 

1. Quarry Tile:  to match existing. 

G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 

contraction, and isolation joints, where indicated and as per all current TCNA, EJ171 standards.    

Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints 

after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above 

them 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. 
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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. 

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 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. 

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. 
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3.6 INTERIOR QUARRY TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation F121:  Cement mortar bed (thickset) on waterproof membrane; 

TCA F121 and ANSI A108.1C. 

a. Thin-Set Mortar for Cured-Bed Method:  Latex-portland cement mortar. 

b. Grout:  Polymer-modified sanded grout. 

END OF SECTION 09 30 16 
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SECTION 09 30 19 – PORCELAIN 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. Porcelain tile. 

1.3 DEFINITIONS 

A. General:  Definitions in the current ANSI A108 series of tile installation standards and in 

current ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. ANSI A108 Series:  ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, 

ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, 

ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, 

ANSI A108.15, ANSI A108.16, and ANSI A108.17, which are contained in "American 

National Standard Specifications for Installation of Ceramic Tile." 

C. Module Size:  Actual tile size plus joint width indicated. 

D. Face Size:  Actual tile size, excluding spacer lugs. 

1.4 PERFORMANCE REQUIREMENTS 

A. Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the 

following values as determined by testing identical products per DCOF Acu-Test in accordance 

with ASTM A137.1-2012 standard: 

1. Level Surfaces:  Minimum 0.42 wet. 

1.5 ACTION SUBMITTALS 

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

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. 

09 30 19 
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1. Show locations of floor drains and sloped slabs. 

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. 

1.6 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. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 

that are packaged with protective covering for storage and identified with labels describing 

contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 

installed for each type, composition, color, pattern, and size indicated. 

2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, 

composition, and color indicated. 

1.8 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. 

1.9 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 ANSI A137.1 for labeling tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location. 
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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. 

1.10 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. 

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 TCA installation methods specified in tile installation schedules, and other requirements 

specified. 

C. 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. 

2.2 TILE PRODUCTS 

A. Tile Type PT: Porcelain tile with Cross Tread. (School Kitchen application) 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide “Cross-

Colors Mingles” by Crossville Inc. or comparable product by one of the following: 

a. Approved Equal. 

2. Composition:  Porcelain. 

3. Face Size:  6 by 6 inches.  

4. Thickness:  5/16 inch. 

http://www.specagent.com/LookUp/?ulid=275&mf=04&src=wd
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5. Face:  Cross-Tread with square or cushion edges. 

6. Finish:  Cross-Tread. 

7. Tile Color and Pattern:  As selected by Architect from manufacturer's full range. 

8. Grout Color:  As selected by Architect from manufacturer's full range. 

9. Leveling clips- for tile sizes over 12” x 12” use required leveling clips similar to 

“Raimondi Leveling System Clips”. Including pliers for wall and floor applications, 

breakaway clips and wedges.  

10. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where applicable.  

Provide shapes as follows, selected from manufacturer's standard shapes. 

2.3 SETTING MATERIALS 

A. Latex-Portland Cement- Large and heavy Tile mortar: LHT mortar:  ANSI A118.4. ANSI 118.5 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide MAPEI 

Corporation; UltraFlex LFT System or comparable product by one of the following: 

a. Laticrete International, Inc.- 4XLT 

2. Provide prepackaged, dry-mortar mix containing dry, re-dispersible, vinyl acetate or 

acrylic additive to which only water must be added at Project site. 

3. For wall applications, provide mortar that complies with requirements for non-sagging 

mortar in addition to the other requirements in ANSI A118.4. 

2.4 GROUT MATERIALS 

A. Water-Cleanable Epoxy Grout:  ANSI A118.3 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide MAPEI 

Corporation; Kerapoxy CQ or comparable product by one of the following: 

a. Laticrete International, Inc.-Spectralock Pro premium Grout 

2.5 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. Latex-Portland Cement:  Flexible mortar consisting of cement-based mix and latex additive. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

http://www.specagent.com/LookUp/?ulid=298&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792709&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=306&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792588&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792588&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792590&mf=04&src=wd
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a. Laticrete Hydro Ban  

b. MAPEI Corporation; Mapelastic (PRP 315). 

2.6 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15); or polyethylene 

sheeting, ASTM D 4397, 4.0 mils thick. 

2. Reinforcing Wire Fabric:  Galvanized, welded wire fabric, 2 by 2 inches by 0.062-inch 

diameter; comply with ASTM A 185 and ASTM A 82 except for minimum wire size. 

3. Expanded Metal Lath:  Diamond-mesh lath complying with ASTM C 847. 

a. Base Metal and Finish for Interior Applications:  Uncoated or zinc-coated 

(galvanized) steel sheet, with uncoated steel sheet painted after fabrication into 

lath. 

b. Configuration over Solid Surfaces:  Self furring. 

4. Latex Additive:  Manufacturer's standard acrylic resin water emulsion, serving as 

replacement for part or all of gaging water, of type specifically recommended by latex-

additive manufacturer for use with field-mixed portland cement and aggregate mortar 

bed. 

a. Laticrete 3701 or Laticrete 3701 Admix with 226 Thick Bed Mortar  

B. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide MAPEI 

Corporation; Kerabond/Keralastic System or comparable product by one of the 

following: 

a. Laticrete 254 Platinum. 

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. 

2.7 GROUT MATERIALS 

A. Polymer-Modified Tile Grout:  ANSI A118.7. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide MAPEI 

Corporation; Keracolor S or comparable product by one of the following: 

a. Laticrete High Performance Permacolor. 

http://www.specagent.com/LookUp/?uid=123456814868&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=298&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792709&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=305&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792621&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792621&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792620&mf=04&src=wd
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2. Polymer Type:  Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, 

prepackaged with other dry ingredients. 

2.8 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 

formulation provided or approved by manufacturer of tile-setting materials for installations 

indicated. 

1. Laticrete NXT Surface Prep Line. 

B. 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.  

2.9 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 

manufacturers' written instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and 

other procedures to produce mortars and grouts of uniform quality with optimum performance 

characteristics for installations indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 

compliance with requirements for installation tolerances and other conditions affecting 

performance of installed tile. 

1. Verify that substrates for setting tile are firm, dry, clean, and 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 

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. 



Tetra Tech PORCELAIN TILING 

Architects & Engineers Project No. 279180-22004 09 30 19 / Page 7 

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 floors installed with patching 

and leveling with suitable products made to be trowelable for 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 ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and 

packaged so tile units taken from one package show same range of colors as those taken from 

other packages and match approved Samples.  If not factory blended, either return to 

manufacturer or blend tiles at Project site before installing. 

3.3 TILE INSTALLATION 

A. Comply with current TCNA's "Handbook for Ceramic Tile Installation" for 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. 
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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. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same 

size, align joints. 

2. 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. 

F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 

1. Porcelain Tile:  Match existing. 

G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 

contraction, and isolation joints, where indicated and as per all current TCNA, EJ171 standards.  

Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints 

after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above 

them at same width and as current TCNA EJ171. 

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 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. 
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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 PORCELAIN TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation F121:  Cement mortar bed (thickset) on waterproof/crack isolation 

membrane; TCA F121 and ANSI A108.1C. 

a. Thin-Set Mortar for Cured-Bed Method:  Latex-portland cement mortar. 

b. Grout:  Polymer-modified sanded grout. 

2. Tile Installation F122:  Thin-set mortar on waterproof membrane; TCA F122. 

a. Thin-Set Mortar:  Latex-portland cement mortar. 

b. Grout:  Polymer-modified sanded grout. 

END OF SECTION 09 30 19 
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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. Hold-down clips. 

4. Seismic clips, stabilizer bars, struts. 

5. 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: 

1. Acoustical panels for ceiling type A1. 

09 51 13 
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2. Acoustical panels for ceiling type A2. 

3. Acoustical panels for ceiling type A3. 

4. Acoustical panels for ceiling type A4. 

5. Metal suspension system for ceiling types. 

6. Extruded-aluminum or roll-formed, steel sheet metal edge moldings and trim. 

C. Samples for Verification: If proposing products other than those specifically named in Part 2 of 

this Section, for each component indicated and for each exposed finish required, prepared on 

Samples of sizes indicated below: 

1. Acoustical Panels: Set of 6-inch-square Samples of each type, color, pattern, and texture. 

2. Exposed Suspension-System Members, Moldings, and Trim: Set of 6-inch-long Samples 

of each type, finish, and color. 

D. Delegated-Design Submittal: For seismic restraints for ceiling systems. 

1. Include design calculations for seismic restraints including analysis data signed and 

sealed by the qualified professional engineer responsible for their preparation. 

1.7 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of the items involved: 

1. Ceiling suspension-system members. 

2. Structural members to which suspension systems will be attached. 

3. Method of attaching hangers to building structure. 

4. Items penetrating finished ceiling and ceiling-mounted items including the following: 

a. Lighting fixtures. 

b. Diffusers. 

c. Grilles. 

d. Speakers. 

e. Detectors. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 

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. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 

Section "Quality Requirements," to design seismic restraints for ceiling systems. 

B. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

C. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E1264. 

2. Smoke-Developed Index: 50 or less. 
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2.3 ACOUSTICAL PANELS, GENERAL 

A. Acoustical Panel Standard: Provide manufacturer's standard panels according to ASTM E1264 

and designated by type, form, pattern, acoustical rating, and light reflectance unless otherwise 

indicated. 

B. Color: White, unless otherwise indicated. 

C. Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial formulation 

that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing 

no mold, mildew, or bacterial growth when tested according to ASTM D3273, ASTM D3274, 

or ASTM G21 and evaluated according to ASTM D3274 or ASTM G21. 

2.4 STANDARD ACOUSTICAL PANELS FOR WIDE-FACE SUSPENSION SYSTEMS 

A. Acoustical Panels for Ceiling Type A1: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to: 

a. Armstrong World Industries, Inc.; Tundra 301. 

b. CertainTeed Ceilings; School Board FFSB-157. 

c. USG Corporation; Touchstone Panels 5893. 

2. Type and Form: Type III, mineral base with painted finish; Form 2, water felted. 

3. Pattern:  As indicated by manufacturer's designation. 

4. Modular Size: 24 by 24 inches. 

5. Thickness: 5/8 inch. 

6. Edge Detail: Square. 

7. NRC: Not less than 0.50. 

8. CAC: Not less than 30. 

9. LR: Not less than 0.80. 

10. Recycled Content: Not less than 30 percent. 

B. Acoustical Panels for Ceiling Type A2: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to: 

a. Armstrong World Industries, Inc.; School Zone Fine Fissured 1713. 

b. CertainTeed Ceilings; Fine Fissured High NRC HHF-457 HNRC. 

c. USG Corporation; Radar High-NRC Panels 22111. 
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2. Type and Form: Type III, mineral base with painted finish; Form 2, water felted. 

3. Pattern:  As indicated by manufacturer's designation. 

4. Modular Size: 24 by 24 inches. 

5. Thickness: 3/4 inch. 

6. Edge Detail: Square. 

7. NRC: Not less than 0.70. 

8. CAC: Not less than 35. 

9. LR: Not less than 0.80. 

10. Recycled Content: Not less than 40 percent. 

C. Acoustical Panels for Ceiling Type A3: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to: 

a. Armstrong World Industries, Inc.; Ultima Lay-In 1991. 

b. CertainTeed Ceilings; Symphony f 13412-60-IOF-1. 

c. USG Corporation; Mars High-NRC Logix Acoustic Panel 86517. 

2. Type and Form: Type IV, mineral base with painted finish; Form 2, water felted. 

3. Pattern:  As indicated by manufacturer's designation. 

4. Modular Size: 12 by 60 inches. 

5. Thickness: 3/4 inch minimum. 

6. Edge Detail: Square. 

7. NRC: Not less than 0.75 

8. Recycled Content: Not less than 40 percent. 

D. Acoustical Panels for Ceiling Type A4: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to: 

a. Unika Vaev Instyle: Ecoustic Sculpt Tide. 

2. Type and Form: Felt modular system. 

3. Pattern:  As indicated by manufacturer's designation. 
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4. Modular Size: 24 by 24 inches. 

2.5 METAL SUSPENSION SYSTEMS, GENERAL 

A. Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, metal 

suspension system and accessories according to ASTM C635/C635M and designated by type, 

structural classification, and finish indicated. 

2.6 WIDE-FACE METAL SUSPENSION SYSTEMS  

A. Wide-Face Suspension System for Ceiling Types A1, A2, A3, and A4: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Prelude XL 15/16-inch Exposed Tee System. 

b. CertainTeed Ceilings; 15/16-inch EZ Stab Classic System. 

c. USG Corporation; Donn Brand DX Acoustical Suspension System. 

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. 

2.7 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, 

Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements. 

1. Anchors in Concrete: Anchors of type and material indicated below, with holes or loops 

for attaching hangers of type indicated and with capability to sustain, without failure, a 

load equal to five times that imposed by ceiling construction, as determined by testing 

according to ASTM E488/E488M or ASTM E1512 as applicable, conducted by a 

qualified testing and inspecting agency. 

a. Type:  Postinstalled bonded anchors. 
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2. 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 hangers of type indicated and with capability to sustain, without failure, a load 

equal to 10 times that imposed by ceiling construction, as determined by testing 

according to ASTM E1190, conducted by a qualified testing and inspecting agency. 

B. Wire Hangers, Braces, and Ties: Provide wires as follows: 

1. Nickel-Copper-Alloy Wire: ASTM B164, nickel-copper-alloy UNS No. N04400. 

2. Size: Wire diameter sufficient for its stress at three times hanger design load 

(ASTM C635/C635M, Table 1, "Direct Hung") will be less than yield stress of wire, but 

not less than 0.106-inch- diameter wire. 

C. Hold-Down Clips: Manufacturer's standard hold-down. 

D. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical panels in 

place during a seismic event. 

E. Seismic Stabilizer Bars: Manufacturer's standard perimeter stabilizers designed to accommodate 

seismic forces. 

F. Seismic Struts: Manufacturer's standard compression struts designed to accommodate seismic 

forces. 

2.8 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. 

3. For circular penetrations of ceiling, provide edge moldings fabricated to diameter 

required to fit penetration exactly. 

B. Extruded-Aluminum or Roll-Formed Steel Sheet-Metal Edge Moldings and Trim: Where 

indicated for ceiling clouds or fasciae, provide manufacturer's extruded-aluminum or roll-

formed steel sheet-metal edge moldings and trim of profile indicated or referenced by 

manufacturer's designations, including splice plates, corner pieces, and attachment and other 

clips, complying with seismic design requirements. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
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a. Armstrong World Industries, Inc.; Axiom Classic Trim. 

b. USG Corporation; Compasso Suspension Trim. 

2. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils. Comply 

with ASTM C635/C635M and coating manufacturer's written instructions for cleaning, 

conversion coating, and applying and baking finish. 

2.9 ACOUSTICAL SEALANT 

A. Acoustical Sealant: As specified in Division 07 Section " Joint Sealants." 

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, seismic design requirements, 

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. 
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2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 

by bracing, countersplaying, or other equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with location of hangers at spacings required to support standard 

suspension-system members, install supplemental suspension members and hangers in 

form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling-suspension members and to supports above with a 

minimum of three tight turns. Connect hangers directly to structure or to inserts, eye 

screws, or other devices that are secure and appropriate for substrate and that will not 

deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 

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. 



ACOUSTICAL PANEL CEILINGS  Tetra Tech 

09 51 13 / Page 10 Project No. 279180-22004 Architects & Engineers 

E. Install suspension-system runners so they are square and securely interlocked with one another. 

Remove and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension-system 

runners and edge moldings. Scribe and cut panels at borders and penetrations to provide precise 

fit. 

1. For square-edged panels, install panels with edges fully hidden from view by flanges of 

suspension-system runners and moldings. 

2. 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 only at Glenham 

Elementary School entry vestibule. 

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 stair accessories. 

3. Abrasive safety strips. 

4. Resilient molding accessories. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

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

1. Resilient base: rubber RB. 

2. Resilient one-piece stair tread and riser units. 

3. Abrasive safety strips. 

4. Reducers. 

5. Edge guards. 

6. Adapters. 

7. Trowelable leveling and patching compounds. 

8. Concrete slab primer. 

9. Adhesives. 

10. Stair-tread-nose filler. 

B. Samples for Verification and Initial Color Selection:  

1. For each type of product indicated, in manufacturer's standard-size Samples but not less 

than 2-1/2 inches long, of each resilient product color, texture, and pattern required. 

09 65 13 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each 

type, color, pattern, and size of resilient product installed. 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Resilient Base and Accessories:  Obtain each type of resilient base and 

accessories from a single source with resources to provide materials of consistent quality in 

appearance and physical properties. 

B. Fire-Test-Response Characteristics:  As determined by testing identical products according to 

ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 

ambient temperatures maintained within range recommended by manufacturer, but not less than 

55 deg F or more than 90 deg F. 

1.8 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 

deg F or more than 90 deg F, in spaces to receive resilient products during the following time 

periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 

manufacturer, but not less than 55 deg F or more than 90 deg F. 

C. Install resilient products after other finishing operations, including painting, have been completed. 
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PART 2 - PRODUCTS 

2.1 RESILIENT BASE: RUBBER RB  

A. Resilient Base: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to the following: 

a. Mannington Commercial; Premium Rubber Edge. 

b. Johnsonite; Rubber Wall Base. 

c. Roppe Corporation, USA; Pinnacle Series Rubber Wall Base 

B. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Type TP (rubber, thermoplastic). 

2. Manufacturing Method:  Group I (solid, homogeneous). 

3. Style:  Cove (base with toe). 

C. Minimum Thickness:  0.125 inch. 

D. Height:  4 inches. 

E. Lengths:  Coils in manufacturer's standard length, not less than 100 feet. 

F. Outside Corners:  Job formed. 

G. Inside Corners:  Job formed. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 RESILIENT STAIR ACCESSORIES: RUBBER RS 

A. Resilient One piece Stair Tread and Riser Units: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Johnsonite; 

Hammered Surface Texture Rubber Stair Tread with Integrated Riser VIHTR or 

comparable product by one of the following : 

a. Mannington Commercial.  

b. Nora Rubber Flooring; Freudenberg Building Systems, Inc. 

http://www.specagent.com/LookUp/?uid=123456830770&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830775&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=6280&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830781&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830784&mf=04&src=wd
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B. Resilient Stair Treads Standard:  ASTM F 2169. 

1. Material Requirement:  Type TS (rubber, vulcanized thermoset). 

2. Surface Design: 

a. Class 2, Pattern:  Hammered, with abrasive strips, with contrasting color for the 

visually impaired. 

C. Nosing Style:  Square. 

D. Nosing Height:  2 inches. 

E. Thickness:  0.210 inch and tapered to back edge of 0.113 inch. 

F. Size:  Lengths and depths to fit each stair tread in one piece or, for treads exceeding maximum 

lengths manufactured, in equal-length units, with integral riser. 

G. Stringers:  0.080-inch thickness, height and length after cutting to fit risers and treads and to 

cover stair stringers; produced by same manufacturer as treads and recommended by 

manufacturer for installation with treads. 

H. Warranty: 10 years  

I. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.3 RESILIENT MOLDING ACCESSORY 

A. Resilient Molding Accessory: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Reducer: 

1) Johnsonite; RR-XX Series Reducers. 

2) Roppe Corporation, USA; Reducer 1/8 inch. 

b. Edge Guards: 

1) Johnsonite; EG-XX Series Edge Guard. 

2) Roppe Corporation, USA; Carpet Edge 1/4-inch. 

c. Adapters: 

1) Johnsonite; CTA-XX Series Adapter. 

2) Roppe Corporation, USA; Tile and Carpet Joiner. 

B. Material:  Vinyl or rubber. 

http://www.specagent.com/LookUp/?ulid=6281&mf=04&src=wd
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C. Profile and Dimensions:  As indicated. 

D. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 

blended hydraulic-cement-based formulation provided or approved by manufacturer for 

applications indicated. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 

following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 

b. Portland Cement-Based Patching: SD-P Insta Patch. 

c. Portland Cement-Based Self-Leveling Underlayment: K-10/K-60 Self-Leveling 

Underlayment Concrete. 

B. Concrete Slab Primer: Non-staining type recommended by resilient accessories manufacturer. 

C. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and 

substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Stair-Tread-Nose Filler:  Two-part epoxy compound recommended by resilient tread 

manufacturer to fill nosing substrates that do not conform to tread contours. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 

moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in other 

Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that 

might interfere with adhesion of resilient products. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 



RESILIENT BASE AND ACCESSORIES  Tetra Tech 

09 65 13 / Page 6 Project No. 279180-22004 Architects & Engineers 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 

products. 

B. Concrete Substrates for Resilient Stair Treads and Accessories:  Prepare according to 

ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 

manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 

with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation 

only after substrates have maximum moisture-vapor-emission rate of 3 lb of 

water/1000 sq. ft. in 24 hours. 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have maximum 75 percent relative humidity level 

measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound 

and remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are same temperature as the space where they are to be 

installed. 

1. Move resilient products and installation materials into spaces where they will be installed 

at least 48 hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by resilient products immediately before 

installation. Following cleaning, examine substrates for moisture, alkaline salts, carbonation, or 

dust. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 

permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of 

adjacent pieces aligned. 
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D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous 

contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 

base with manufacturer's recommended adhesive filler material. 

G. Job-Formed Corners- using manufactures approved methods and tools: 

1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without 

producing discoloration (whitening) at bends.  

2. Inside Corners:  Use straight pieces of maximum lengths possible. Use scribing and 

cutting measures approved by base manufacturer. Inside corners that are not scribed to fit 

will be rejected. 

3. Use Crane #532 top-set gouger tool for all required for tight wrap and curved corners. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 

2. Tightly adhere to substrates throughout length of each piece. 

3. For treads installed as separate, equal-length units, install to produce a flush joint 

between units. 

C. Abrasive Safety Strips: 

1. Apply two abrasive safety strips full width to each stair tread as indicated, one inch from 

nosing edge, and one inch apart. 

2. Apply abrasive safety strips full width to ramp as indicated, at every six inches on center. 

D. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 

throughout length of each piece.  Install reducer strips at edges of carpet and resilient floor 

covering that would otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of resilient products. 

B. Perform the following operations immediately after completing resilient product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 

4. Do not wash floor until after the period recommended by manufacturer. 
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C. Protect resilient products from mars, marks, indentations, and other damage from construction 

operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products until Substantial Completion. 

END OF SECTION 09 65 13 



Tetra Tech RESILIENT TILE FLOORING 

Architects & Engineers Project No. 279180-22004 09 65 19 / Page 1 

SECTION 09 65 19 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Luxury vinyl floor tile. 

2. Rubber floor tile. 

3. Vinyl composition floor tile. 

4. Movement joint. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

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

1. Luxury vinyl tile LVT. 

2. Rubber floor tile RF1. 

3. Vinyl composition floor tile VCT1. 

4. Trowelable leveling and patching compounds. 

5. Concrete slab primer. 

6. Adhesives. 

7. Movement Joint. 

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. Interface: Stargazing Collection. 

B. Tile Standard:  ASTM F 1700. 

1. Class: Class III, printed film vinyl tile. 

2. Type: Type B, embossed surface. 

C. Thickness:  4.5mm. 

D. Size:  50cm x 50cm. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors, up to 4 colors 

per building. 

2.3 RUBBER FLOOR TILE RF1 

A. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1. Mannington Commercial Flooring Products ; Colorscape tile flooring – Round, Square, 

Sculptured rubber tile. 

2. Johnsonite; Roundel tile flooring- Raised round, Raised Square, Hammered rubber tile.  

3. Nora Rubber Flooring, Freudenberg Building Systems, Inc.; Norament tile flooring – 

Studded, Hammered rubber tile. 

http://www.specagent.com/LookUp/?ulid=482&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815040&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=483&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793008&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789494&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793019&mf=04&src=wd
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B. Tile Standard:  ASTM F 1344, Class I-A, homogeneous rubber tile, solid color. 

C. Hardness:  Not less than 85 as required by ASTM F 1344, measured using Shore, Type A 

durometer per ASTM D 2240. 

D. Wearing Surface:  Smooth Textured Molded pattern. 

1. Molded-Pattern Figure:   Hammered. 

E. Thickness:  0.125 inch. 

F. Size:  18.125 x 18.125 inches, 24 x 24 inches, 19.8 x 19.8 inches. 

G. Seaming Method:  Heat welded, chemically bonded, Standard. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.4 VINYL COMPOSITION FLOOR TILE: VCT1 

A. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1. Field Tile: 

a. Armstrong World Industries, Inc.; Standard Excelon Imperial Texture (including 

Imperial Texture Classics) and Standard Excelon MultiColor. 

b. Johnsonite Flooring – the Azrock collection, (including standard, textile and solids 

collections). 

2. Accent Tile 30%: 

a. Armstrong World Industries, Inc.; Standard Excelon Imperial Texture (including 

Imperial Texture Classics), Standard Excelon MultiColor, and Standard Excelon 

Rave. 

b. Johnsonite Flooring – the Azrock collection, (including standard, textile and solids 

collections). 

B. Tile Standard:  ASTM F 1066, Class 2, through-pattern tile. 

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. 

http://www.specagent.com/LookUp/?ulid=484&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789500&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789500&mf=04&src=wd
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2.5 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 

blended hydraulic-cement-based formulation provided or approved by manufacturer for 

applications indicated. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 

following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 

b. Portland Cement-Based Self-Leveling Underlayment: K-10/K60 Self-Leveling 

Underlayment Concrete. 

B. Concrete Slab Primer: Non-staining type recommended by resilient tile flooring manufacturer. 

C. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and substrate 

conditions indicated. 

1. Adhesives shall comply with the following limits for VOC content when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24): 

a. VCT Adhesives:  Not more than 50 g/L. 

b. Rubber Floor Adhesives:  Not more than 60 g/L. 

2. Adhesives shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer, 

containing not less than 16 to 25 percent solids. 

2.6 METAL MOVEMENT JOINT  

A. Metal Movement Joint:  Surface joint profile to match tile and setting-bed thickness, Aluminum 

or Stainless steel with soft thermoplastic rubber movement zone. Profile and thickness to be 

determined per material specified.  

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Schluter Systems L.P. – Dilex Movement Joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 

moisture content and other conditions affecting performance of the Work. 

http://www.specagent.com/LookUp/?uid=123456792909&mf=04&src=wd
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B. Verify that finishes of substrates comply with tolerances and other requirements specified in 

other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign 

deposits that might interfere with adhesion of floor tile. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 

resilient products. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 

manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 

with installation only after substrates pass testing. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 

with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation 

only after substrates have maximum moisture-vapor-emission rate of 3 lb of 

water/1000 sq. ft. in 24 hours. 

1) At a minimum, test concrete substrates in at least 3 locations in separate 

parts of the floor for applications of 2000 square feet or less; provide one 

additional test location for each additional 1000 square feet, or fraction 

thereof. 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have maximum 75 percent relative humidity level 

measurement. 

C. Wood Subfloors: 

1. Verify 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. 



Tetra Tech RESILIENT TILE FLOORING 

Architects & Engineers Project No. 279180-22004 09 65 19 / Page 7 

1. Asbestos Abatement Areas: In areas where removal of existing flooring is included in 

asbestos abatement procedures, coordinate with entity responsible for abatement to 

ensure patching and repair is compatible with requirements for installation of resilient tile 

flooring. 

E. Comply with resilient tile manufacturer’s written instructions to prepare substrates. 

1. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound and remove bumps and ridges to produce a uniform and smooth substrate. 

2. Ensure patching and repair materials are compatible with resilient tile. 

3. Levelness Tolerances: Apply patching and repair materials to provide levelness of floor 

substrate within 1/4 inch in 10 feet, unless more stringent levelness is recommended or 

required by resilient tile manufacturer. 

4. Flash Patching and Skim Coating: Apply flash patching material to areas with 1/8 inch or 

less depression. 

5. Patching: Apply patching material to areas with 1/8 inch or greater depression. 

6. Self-Leveling Underlayment: Apply self-leveling material to areas where flash patching 

and patching described above cannot provide smooth, level surface acceptable to receive 

resilient tile flooring. 

F. Do not install floor tiles until they are same temperature as space where they are to be installed. 

1. Move resilient products and installation materials into spaces where they will be installed 

at least 48 hours in advance of installation. 

G. Sweep and vacuum clean substrates to be covered by resilient products immediately before 

installation. Following cleaning, examine substrates for moisture, alkaline salts, carbonation, or 

dust. 

3.3 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 

offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using 

cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles in pattern indicated. 

C. Laser cut Murals: Provide laser cut murals as indicated on drawings.  

1. Artwork for Mural location is as shown on Architectural drawings. Mural to be laser 

cut/etched will be submitted to manufacture as a file during construction. Mural is to be 

provided by client.  
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2. Full color computer drawing from manufacture, will be submitted to designer for full 

approval including all mounting and assembly instructions. 

3. Deliver mural to site with dot mounted backing, paper faced and numbered for easy 

installation. Contractor to provide proper storage until installation.  

D. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 

manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed 

tiles. 

1. Lay tiles as follows: 12” x 12” 

a. Field Tile: to match existing, in pattern of colors and sizes indicated. 

b. Accent Tile: to match existing, in pattern of colors and sizes indicated. 

E. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 

fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

1. Cut rubber floor tile using water-jet cut method only. Template cuts are prohibited. 

F. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles 

to center of door openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent, non-

staining marking device. 

H. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 

and similar items in finished floor areas.  Maintain overall continuity of color and pattern 

between pieces of tile installed on covers and adjoining tiles.  Tightly adhere tile edges to 

substrates that abut covers and to cover perimeters. 

I. Apply concrete slab primer, if recommended by resilient tile manufacturer, prior to applying 

adhesive. Apply according to manufacturer’s written instructions. 

J. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to 

produce a completed installation without open cracks, voids, raising and puckering at joints, 

telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 

4. Do not wash floor until after the period recommended by resilient tile manufacturer. 
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C. Protect floor tile products from mars, marks, indentations, and other damage from construction 

operations and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile surfaces 

before applying liquid floor polish. 

E. Cover floor tile until Substantial Completion. 

F. Perform the following operations in each area of Project upon completion of floor installation 

and as recommended by manufacturer. 

1. Rubber Floor Tile: 

a. Scrub floor with a neutral detergent solution at 4 oz per gallon to remove factory 

finish. Scrub floor using soft nylon brushes or red pad as recommended by rubber 

floor tile manufacturer. 

b. Use stripping solutions at badly soiled or scratched areas, as recommended by 

rubber floor tile manufacturer. 

c. Thoroughly rinse floor, wet vacuum and dry floor. Floor must be free from all 

dust, dirt and any particles that may become lodged in final polish application. 

d. Apply a maintainer coat of Taski Wiwax solution as recommended by resilient tile 

and polish manufacturer. Dry buff using a disc rotary machine, white pad or soft 

nylon brush, not to exceed 300 rpm, after rubber floor tile dries. 

2. Vinyl Composition Floor Tile: 

a. Scrub floor with a neutral detergent solution at 4 to 6 oz per gallon. Scrub floor 

using pads or brushes as recommended by vinyl composition floor tile 

manufacturer. 

b. Use stripping solutions at badly soiled or scratched areas, as recommended by 

vinyl composition floor tile manufacturer. 

c. Thoroughly rinse floor, wet vacuum and dry floor. Floor must be free from all 

dust, dirt and any particles that may become lodged in final polish application. 

d. Apply five coats of commercial floor polish. Apply each coat as recommended by 

product manufacturer. 

END OF SECTION 09 65 19 
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SECTION 09 65 66 - RESILIENT ATHLETIC FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interlocking, rubber 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. 

B. Shop Drawings:  Show installation details and locations of the following: 

1. Floor patterns. 

2. Layout, colors, widths, and dimensions of game lines and markers. 

3. Locations of floor inserts for athletic equipment installed through flooring. 

4. Seam locations for sheet flooring. 

C. Samples for Verification and Initial Color Selection:  For each type, color, and pattern of 

flooring indicated, 6-inch-square Samples of same thickness and material indicated for the 

Work. 

1. Provide actual paint samples on 8-1/2” x 11” draw card material.  Draw card samples to 

be selected per Architect’s request from full line of standard and custom colors. 

2. Seam Samples:  For each vinyl sheet flooring color and pattern required; with seam 

running lengthwise and in center of 6-by-9-inch Sample applied to a rigid backing and 

prepared by Installer for this Project. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified flooring Installer. 

09 65 66 
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1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For flooring to include in maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, before installation begins, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Floor Tile:  Furnish no fewer than 1 box for each 50 boxes or fraction thereof, of each 

type, color, pattern, and size of floor tile installed. 

2. Sheet Flooring:  Furnish full-width rolls of not less than 10 linear feet for each 500 linear 

feet or fraction thereof, of each type, color, and pattern of flooring installed. 

1.8 QUALITY ASSURANCE 

A. Flooring Installer Qualifications:  An experienced Installer who has completed flooring 

installations using methods indicated for this Project and similar in material, design, and extent 

to that indicated for this Project; who is acceptable to manufacturer; and whose work has 

resulted in installations with a record of successful in-service performance. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 

manufacturer's labels indicating brand name and directions for storing. 

B. Store materials to prevent deterioration.  Store tiles on flat surfaces. 

1.10 FIELD CONDITIONS 

A. Adhesively Applied Products: 

1. Maintain temperatures during installation within range recommended in writing by 

manufacturer, but not less than 70 deg F or more than 95 deg F, in spaces to receive 

flooring 48 hours before installation, during installation, and 48 hours after installation 

unless longer period is recommended in writing by manufacturer. 

2. After post installation period, maintain temperatures within range recommended in 

writing by manufacturer, but not less than 55 deg F or more than 95 deg F. 

3. Close spaces to traffic during flooring installation. 

4. Close spaces to traffic for 48 hours after flooring installation unless manufacturer 

recommends longer period in writing. 

B. Install flooring after other finishing operations, including painting, have been completed. 
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1.11 COORDINATION 

A. Coordinate layout and installation of flooring with floor inserts for gymnasium equipment. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FloorScore Compliance:  Resilient athletic flooring shall comply with requirements of 

FloorScore Standard. 

B. Low-Emitting Materials:  Flooring system shall comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for the 

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.2 INTERLOCKING, RUBBER FLOOR TILE 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Pawling 

Corporation; Architectural Products Division; Hid-N-Lok II HL-155 or comparable product. 

B. Description:  Athletic flooring consisting of modular rubber tiles with precision cut, 

interlocking edges, for free-lay installation. 

C. Material:  Rubber. 

D. Fire-Test-Response Characteristics: ASTM E 648; greater than 0.45 W/cm2, Class 1. 

E. Tile Interlock:  Hidden. 

F. Traffic-Surface Texture:  Textured. 

G. Size:  24 inches square. 

H. Thickness:  3/8 inch. 

I. Weight:  Not less than 12 pounds per tile. 

J. Color and Pattern:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 

tolerances, moisture content, and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 

in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 

foreign deposits that might interfere with adhesion of resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

http://www.specagent.com/LookUp/?ulid=502&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793175&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793175&mf=04&src=wd
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3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of 

flooring. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Alkalinity Testing:  Perform pH testing according to ASTM F 710.  Proceed with 

installation only if pH readings are not less than 7.0 and not greater than 8.5. 

3. Moisture Testing: 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation 

only after substrates have maximum moisture-vapor-emission rate of 3 lb of 

water/1000 sq. ft. in 24 hours. 

1) Perform tests so that each test area does not exceed 200 sq. ft., and perform 

no fewer than two tests in each installation area and with test areas evenly 

spaced in installation areas. 

b. Perform relative humidity test using in-situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

C. Remove substrate coatings and other substances that are incompatible with adhesives and that 

contain soap, wax, oil, or silicone, using mechanical methods recommended in writing by 

manufacturer.  Do not use solvents. 

D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in 

substrates. 

E. Move flooring and installation materials into spaces where they will be installed at least 48 

hours in advance of installation unless manufacturer recommends a longer period in writing. 

1. Do not install flooring until they are same temperature as space where they are to be 

installed. 

F. Sweep and vacuum clean substrates to be covered by flooring immediately before installation.  

After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust. 

G. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 FLOORING INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions. 

B. Scribe, cut, and fit flooring to butt neatly and tightly to vertical surfaces, equipment anchors, 

floor outlets, and other interruptions of floor surface. 

C. Extend flooring into toe spaces, door reveals, closets, and similar openings unless otherwise 

indicated. 
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D. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating subfloor markings on flooring.  Use nonpermanent, nonstaining marking device. 

3.4 FLOOR TILE INSTALLATION 

A. Lay out 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 -to match existing. 

B. Discard broken, cracked, chipped, or deformed tiles. 

C. Match tiles for color and pattern by selecting tiles from cartons in same sequence as 

manufactured and packaged if so numbered. 

D. Adhered Flooring:  Adhere products to substrates using a full spread of adhesive applied to 

substrate to comply with adhesive and flooring manufacturers' written instructions, including 

those for trowel notching, adhesive mixing, and adhesive open and working times. 

1. Provide completed installation without open cracks, voids, raising and puckering at 

joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

E. Free-Lay Flooring:  Place flooring at locations indicated with all units securely interconnected 

and fully seated on substrate to form a smooth, level surface. 

3.5 CLEANING AND PROTECTING 

A. Perform the following operations immediately after completing flooring installation: 

1. Remove adhesive and other blemishes from flooring surfaces. 

2. Sweep and vacuum flooring thoroughly. 

3. Damp-mop flooring to remove marks and soil after time period recommended in writing 

by manufacturer. 

B. Protect flooring from mars, marks, indentations, and other damage from construction operations 

and placement of equipment and fixtures during remainder of construction period.  Use 

protection methods recommended in writing by manufacturer. 

1. Do not move heavy and sharp objects directly over flooring.  Protect flooring with 

plywood or hardboard panels to prevent damage from storing or moving objects over 

flooring. 

END OF SECTION 09 65 66 
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SECTION 09 66 23 - RESINOUS MATRIX TERRAZZO FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Thin-set, epoxy-resin matrix terrazzo flooring – poured epoxy. 

2. Epoxy-resin matrix terrazzo base - Precast.  

1.3 DEFINITIONS 

A. Aggregate:  Marble, Glass and Granite chips. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Thin-set, epoxy-resin matrix terrazzo flooring- poured epoxy. 

2. Epoxy- resin matrix terrazzo base- precast. 

3. Thin-set divider strips. 

4. Heavy-top divider strips. 

5. Control-joint strips. 

6. Accessory strips. 

7. Anchoring devices. 

8. Patching and fill material. 

9. Joint compound. 

10. Resinous matrix terrazzo cleaner. 

B. Shop Drawings:  Submit set of drawings showing complete floor patterns in all areas indicated 

on Drawings to receive terrazzo. Submit drawings for Architect review prior to starting 

installation. Shop drawings are to including but not limited to: 

1. Floor plans showing all patterns, precast base locations and details. 

2. Layouts showing locations of divider strips, control and expansion joints.  

09 66 23 
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3. Marble threshold location.  

4. Photocopies of Tetra Tech documentation not acceptable. 

5. Divider strips. 

6. Control-joint strips. 

7. Precast terrazzo jointing and edge configurations. 

8. Terrazzo patterns. 

C. Samples for Verification and Initial Color Selection:  For each type, material, color, and pattern 

of terrazzo and accessory required showing the full range of color, texture, and pattern 

variations expected.  Label each terrazzo sample to identify manufacturer's matrix color and 

aggregate types, sizes, and proportions.  Prepare Samples of same thickness and from same 

material to be used for the Work, in size indicated below: 

1. Precast Terrazzo:  6-inch-square Samples. 

2. Accessories:  6-inch-long Samples of each exposed strip item required. 

3. NTMA color plates showing the full range of colors and patterns available for each 

terrazzo type. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Material Certificates:  For each type of terrazzo material or product, from manufacturer. 

C. Installer Certificates:  Signed by manufacturers certifying that installers comply with 

requirements. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For terrazzo to include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Engage an installer who is a contractor member of NTMA. 

2. Engage an installer who is certified in writing by terrazzo manufacturer as qualified to 

install manufacturer's products. 

B. Source Limitations:  Obtain primary terrazzo materials from single source from single 

manufacturer.  Provide secondary materials including patching and fill material, joint sealant, 

and repair materials of type and from source recommended by manufacturer of primary 

materials. 

C. Source Limitations for Aggregates:  Obtain each color, grade, type, and variety of granular 

materials from single source with resources to provide materials of consistent quality in 

appearance and physical properties. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with 

source's or manufacturer's name, material or product brand name, and lot number if any. 

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated 

area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with manufacturer's written instructions for substrate 

temperature, ambient temperature, moisture, ventilation, and other conditions affecting terrazzo 

installation. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with precast terrazzo 

by field measurements before fabrication. 

C. Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting 

conditions during terrazzo installation. 

D. Close spaces to traffic during terrazzo application and for not less than 24 hours after 

application unless manufacturer recommends a longer period. 

E. Control and collect water and dust produced by grinding operations.  Protect adjacent 

construction from detrimental effects of grinding operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NTMA Standards:  Comply with NTMA's "Terrazzo Specifications and Design Guide" and 

with written recommendations for terrazzo type indicated unless more stringent requirements 

are specified. 

2.2 EPOXY-RESIN MATRIX TERRAZZO-POURED EPOXY 

A. Thin-set, Epoxy-Resin Matrix Terrazzo:  Comply with NTMA's "Terrazzo Specifications and 

Design Guide" and manufacturer's written instructions for matrix and aggregate proportions and 

mixing. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. General Polymers Corporation; Terrazzo 1100. 

b. Terrazzo & Marble Supply Companies; Terroxy Resin Systems. 

2. Thickness:  3/8 inch nominal. 

http://www.specagent.com/LookUp/?ulid=516&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793260&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815048&mf=04&src=wd
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3. Formulated Mix Color and Pattern:  To match existing or As selected by Architect from 

NTMA terrazzo plates. 

4. Custom Mix Color and Pattern:  Match Architect's sample Match existing. 

5. Aggregate and Matrix colors to be selected by architect. Matrix color to be selected from 

entire line of Sherwin Williams colors. 

B. Materials: 

1. Crack Isolation Membrane with Scrim: A two component, 100 percent solid flexible 

epoxy membrane applied at 40 square feet per gallon, yielding 40 mils in thickness. 

Provide Crack Isolation Membrane over 100% of surface to be covered with epoxy 

flooring- all floor levels. Provide scrim over all new and existing cracks as per 

manufactures recommendations. For all second and third floor applications, provide 

scrim over 100% of surface to be covered with epoxy flooring.  

a. Similar to “Epoflex” by General Polymers, Cincinnati Ohio. 

2. Primer:  Manufacturer's product recommended for substrate and use indicated. 

3. Thin-set Epoxy-Resin Matrix-Poured Epoxy:  Manufacturer's standard recommended for 

use indicated and in color required for mix indicated. 

a. Physical Properties without Aggregates: 

1) Hardness:  60 to 85 per ASTM D 2240, Shore D. 

2) Minimum Tensile Strength:  3000 psi per ASTM D 638 for a 2-inch 

specimen made using a "C" die per ASTM D 412. 

3) Minimum Compressive Strength:  10,000 psi per ASTM D 695, Specimen B 

cylinder. 

4) Chemical Resistance:  No deleterious effects by contaminants listed below 

after seven-day immersion at room temperature per ASTM D 1308. 

a) Distilled water. 

b) Mineral water. 

c) Isopropanol. 

d) Ethanol. 

e) 0.025 percent detergent solution. 

f) 1.0 percent soap solution. 

g) 10 percent sodium hydroxide. 

h) 10 percent hydrochloric acid. 

i) 30 percent sulfuric acid. 

j) 5 percent acetic acid. 

b. Physical Properties with Aggregates:  For resin blended with Georgia white 

marble, ground, grouted, and cured per requirements in NTMA's "Terrazzo 

Specifications and Design Guide"; comply with the following: 
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1) Flammability:  Self-extinguishing, maximum extent of burning 1/4 inch per 

ASTM D 635. 

2) Thermal Coefficient of Linear Expansion:  0.0025 inch/inch per deg F for 

temperature range of minus 12 to plus 140 deg F per ASTM D 696. 

4. Aggregates:  Comply with NTMA gradation standards for mix indicated and contain no 

deleterious or foreign matter. 

a. Abrasion and Impact Resistance:  Less than 40 percent loss per ASTM C 131. 

b. 24-Hour Absorption Rate:  Less than 0.75 percent. 

c. Dust Content:  Less than 1.0 percent by weight. 

5. Finishing Grout:  Resin based. 

2.3 EPOXY-RESIN MATRIX TERRAZZO BASE- PRECAST  

A. Epoxy Resin Matrix Terrazzo Base- Precast:  Minimum 3/8-inch-thick, reinforced epoxy resin 

matrix terrazzo base- precast cast in maximum lengths possible, but not less than 36 inches.  

Comply with NTMA's written recommendations for fabricating precast terrazzo base units in 

sizes and profiles indicated. 

1. Type:  Refer to details. 

2. Top Edge:  Radius edge with polished top surface. 

3. Outside Corner Units:  With finished returned edges at outside corner. 

4. Aggregate and Matrix colors to be selected by architect. Matrix color to be selected from 

entire line of Sherwin Williams colors. 

2.4 STRIP MATERIALS 

A. Thin-Set Divider Strips:  L-type angle, 1/4 inch deep. 

1. Material:  White zinc. 

2. Top Width:  To match existing. 

B. Heavy-Top Divider Strips:  L-type angle in depth required for topping thickness indicated. 

1. Bottom-Section Material:  Matching top-section material. 

2. Top-Section Material:  White-zinc. 

3. Top-Section Width:  To match existing. 

C. Control-Joint Strips:  Separate, double L-type angles, positioned back to back, that match 

material and color of divider strips and in depth required for topping thickness indicated. 

D. Accessory Strips:  Match divider-strip width, material, and color unless otherwise indicated.  

Use the following types of accessory strips as required to provide a complete installation: 

1. Edge-bead strips for exposed edges of terrazzo. 
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2.5 MISCELLANEOUS ACCESSORIES 

A. Anchoring Devices: 

1. Strips:  Provide mechanical anchoring devices or adhesives for strip materials as 

recommended by manufacturer and required for secure attachment to substrate. 

2. Precast Epoxy Resin Matric Terrazzo:  Provide mechanical anchoring devices as 

recommended by fabricator for proper anchorage and support of units for conditions of 

installation and support. 

B. Patching and Fill Material:  Terrazzo manufacturer's resinous product approved and 

recommended by manufacturer for application indicated. 

C. Joint Compound:  Terrazzo manufacturer's resinous product approved and recommended by 

manufacturer for application indicated. 

D. Resinous Matrix Terrazzo Cleaner:  Chemically neutral cleaner with pH factor between 7 and 

10 that is biodegradable, phosphate free, and recommended by sealer manufacturer for use on 

terrazzo type indicated. 

E. Sealer:  Slip- and stain-resistant, penetrating-type sealer that is chemically neutral; does not 

affect terrazzo color or physical properties; is recommended by sealer manufacturer; and 

complies with NTMA's "Terrazzo Specifications and Design Guide" for terrazzo type indicated. 

1. Surface Friction:  Not less than 0.6 according to ASTM D 2047. 

2. Acid-Base Properties:  With pH factor between 7 and 10. 

3. Sealers shall have a VOC content of 200 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and areas, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions, including levelness tolerances, 

have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Clean substrates of substances, including oil, grease, and curing compounds, that might impair 

terrazzo bond.  Provide clean, dry, and neutral substrate for terrazzo application. 
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B. Concrete Slabs: 

1. Provide sound concrete surfaces free of laitance, glaze, efflorescence, curing compounds, 

form-release agents, dust, dirt, grease, oil, and other contaminants incompatible with 

terrazzo. 

a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains 

the dispensed shot within the apparatus, and recirculates the shot by vacuum 

pickup. 

b. Repair damaged and deteriorated concrete according to terrazzo manufacturer's 

written recommendations. 

c. Use patching and fill material to fill holes and depressions in substrates according 

to terrazzo manufacturer's written instructions. 

C. Verify that concrete substrates are dry and moisture-vapor emissions are within acceptable 

levels according to manufacturer's written instructions. 

1. Moisture Testing:  Perform tests indicated below. 

a. Calcium Chloride Test:  Perform anhydrous calcium chloride test per 

ASTM F 1869.  Proceed with installation only after substrates have maximum 

moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours. 

1) Perform tests so that each test area does not exceed 200 sq. ft., and perform 

not less than two tests in each installation area and with test areas evenly 

spaced in installation areas. 

b. In-Situ Probe Test:  Perform relative-humidity test using in-situ probes per 

ASTM F 2170.  Proceed with installation only after substrates have a maximum 75 

percent relative-humidity-level measurement. 

c. Proceed with installation only after substrates pass testing. 

D. Protect other work from water and dust generated by grinding operations.  Control water and 

dust to comply with environmental protection regulations. 

1. Erect and maintain temporary enclosures and other suitable methods to limit water 

damage and dust migration and to ensure adequate ambient temperatures and ventilation 

conditions during installation. 

3.3 EPOXY-RESIN MATRIX TERRAZZO INSTALLATION- POURED EPOXY 

A. Comply with NTMA's written recommendations for terrazzo and accessory installation. 

B. Place, rough grind, grout, cure grout, fine grind, and finish terrazzo according to manufacturer's 

written instructions and NTMA's "Terrazzo Specifications and Design Guide." 
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C. Installation Tolerance:  Limit variation in terrazzo surface from level to 1/4 inch in 10 feet; 

noncumulative. 

D. Ensure that matrix components and fluids from grinding operations do not stain terrazzo by 

reacting with divider and control-joint strips. 

E. Delay fine grinding until heavy trade work is complete and construction traffic through area is 

restricted. 

F. Flexible Reinforcing Membrane: 

1. Prepare and prefill substrate cracks with membrane material. 

2. Install membrane to produce full substrate coverage in areas to receive terrazzo. 

3. Reinforce membrane with fiberglass scrim at substrate cracks and at all slabs other than 

slabs-on-grade. 

4. Prepare membrane according to manufacturer's written instructions before applying 

substrate primer. 

G. Primer:  Apply to terrazzo substrates according to manufacturer's written instructions. 

H. Strip Materials: 

1. Divider and Control-Joint Strips: 

a. Locate divider strips in locations indicated. 

b. Install control-joint strips to match existing back to back directly above concrete-

slab control joints. 

c. Install control-joint strips to match existing gap between strips and install sealant 

in gap. 

d. Install strips in adhesive setting bed without voids below strips, or mechanically 

anchor strips as required to attach strips to substrate, as recommended by strip 

manufacturer. 

2. Accessory Strips:  Install as required to provide a complete installation and in locations 

indicated. 

3. Abrasive Strips:  Install with surface of abrasive strip positioned 1/16 inch higher than 

terrazzo surface. 

3.4 REPAIR 

A. Cut out and replace terrazzo areas that evidence lack of bond with substrate.  Cut out terrazzo 

areas in panels defined by strips and replace to match adjacent terrazzo, or repair panels 

according to NTMA's written recommendations, as approved by Architect. 
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3.5 CLEANING AND PROTECTION 

A. Cleaning: 

1. Remove grinding dust from installation and adjacent areas. 

2. Wash surfaces with cleaner according to NTMA's written recommendations and 

manufacturer's written instructions; rinse surfaces with water and allow them to dry 

thoroughly. 

B. Sealing: 

1. Seal surfaces according to NTMA's written recommendations. 

2. Apply sealer according to sealer manufacturer's written instructions. 

C. Protection:  Provide final protection and maintain conditions, in a manner acceptable to 

Installer, that ensure that terrazzo is without damage or deterioration at time of Substantial 

Completion. 

END OF SECTION 09 66 23 
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SECTION 09 67 23 - RESINOUS 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. Decorative resinous flooring systems - Epoxy. 

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 manufacturer's technical data, 

application instructions, and recommendations for each resinous flooring component required. 

B. Samples for Verification and Initial Color Selection:  For each resinous flooring system 

required, 6 inches square, applied to a rigid backing by Installer for this Project. 

C. Product Schedule:  For resinous flooring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Installer Certificates:  Signed by manufacturer certifying that installers comply with specified 

requirements for each specified product as listed. At the time of product submission, TetraTech 

will contact each product manufacturer to verify installation qualifications prior to being 

approved.  

B. Material Certificates:  For each resinous flooring component, from manufacturer. 

C. Material Test Reports:  For each resinous flooring system. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For resinous flooring to include in maintenance manuals. 

09 67 23 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 

for installation of flooring systems required for this Project. 

1. Engage an installer who is certified in writing by resinous flooring manufacturer as 

qualified to apply resinous flooring systems indicated. 

B. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins, 

hardening agents, grouting coats, and topcoats, from single source from single manufacturer.  

Provide secondary materials, including patching and fill material, joint sealant, and repair 

materials, of type and from source recommended by manufacturer of primary materials. 

C. Mockups:  Apply mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Apply full-thickness mockups on 48-inch-square floor area selected by Architect. 

a. Include 48-inch length of integral cove base with inside and outside corner. 

2. Simulate finished lighting conditions for Architect's review of mockups. 

3. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 

manufacturer's labels indicating brand name and directions for storage and mixing with other 

components. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions 

for substrate temperature, ambient temperature, moisture, ventilation, and other conditions 

affecting resinous flooring application. 

B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate 

permanent lighting conditions during resinous flooring application. 

C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after 

application unless manufacturer recommends a longer period. 
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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, but are not limited to, the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide comparable 

product by one of the following: 

1. Acrylicon Industrial Flooring 

2. BASF Construction Chemicals, Inc.; BASF Building Systems. 

3. Dur-A-Flex, Inc. 

4. Sherwin-Williams Company; General Polymers. 

5. Silikal America 

6. Stonhard, Inc. 

2.2 MATERIALS 

A. VOC Content of Liquid-Applied Flooring Components:  Mot more than 100 g/L when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

B. Low-Emitting Materials:  Flooring system shall comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for the 

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.3 DECORATIVE RESINOUS FLOORING – EPOXY  

A. Basis of design product: Subject to compliance with requirements, provide, “Ceramic Carpet by 

Sherwin Williams Company, General Polymers” or by the following:  

1. Or approved equal. 

B. Resinous Flooring:  Abrasion-, impact- and chemical-resistant, decorative-aggregate-filled, 

epoxy-resin-based, monolithic floor surfacing designed to produce a seamless floor and integral 

cove base. 

C. System Characteristics: 

1. Color and Pattern:  to match existing – custom mix. 

2. Wearing Surface:  to match existing. 

3. Overall System Thickness: to match existing. 

D. Body Coats: 

1. Resin:  Epoxy. 

2. Formulation Description:  High solids. 

http://www.specagent.com/LookUp/?uid=123456793296&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789945&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793305&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789988&mf=04&src=wd
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3. Application Method:  Self-leveling slurry with broadcast aggregates. 

a. Thickness of Coats:  1/16 inch. 

b. Number of Coats:  Two. 

4. Aggregates:  to match existing. 

E. Topcoat:  Sealing or finish coats. 

1. Resin:  Epoxy. 

2. Formulation Description:  High solids. 

3. Type:  Clear. 

4. Finish:  to match existing. 

5. Number of Coats:  Two. 

F. System Physical Properties:  Provide resinous flooring system with the following minimum 

physical property requirements when tested according to test methods indicated: 

1. Compressive Strength: 12,000 psi per ASTM C 579. 

2. Tensile Strength: 2,500 psi min. per ASTM C 307. 

3. Flexural Strength: 4,500 psi min. per ASTM C 580. 

4. Water Absorption:  0.04% per ASTM D 570. 

5. Indentation: 0.025 percent maximum per MIL-D-3134. 

6. Impact Resistance:  No chipping, cracking, or delamination and not more than 1/16-inch 

permanent indentation per MIL-D-3134. 

7. Resistance to Elevated Temperature:  No slip or flow at required temperature per MIL-D-

3134. 

8. Abrasion Resistance: 90 – 100 mg maximum weight loss per ASTM D 4060. 

9. Flammability:  Self-extinguishing per ASTM D 635. 

10. Flame Spread/NFPA 101: Class A greater per ASTM E-84. 

11. Hardness:  65-80, Shore D per ASTM D 2240. 

12. Bond Strength: 300 psi, 100 percent concrete failure per ACI 503R. 

G. System Chemical Resistance:  Test specimens of cured resinous flooring system are unaffected 

when tested according to ASTM D 1308 for 50 percent immersion in the following reagents for 

no fewer than seven days: 

2.4 ACCESSORIES 

A. Primer:  Type recommended by manufacturer for substrate and body coats indicated. 

B. Waterproofing Membrane:  Type recommended by manufacturer for substrate and primer and 

body coats indicated. 

C. Reinforcing Membrane:  Flexible resin formulation that is recommended by manufacturer for 

substrate and primer and body coats indicated and that prevents substrate cracks from reflecting 

through resinous flooring. 

D. Patching and Fill Material:  Resinous product of or approved by resinous flooring manufacturer 

and recommended by manufacturer for application indicated. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. General:  Prepare and clean substrates according to resinous flooring manufacturer's written 

instructions for substrate indicated.  Provide clean, dry substrate for resinous flooring 

application. 

B. Concrete Substrates:  Provide sound concrete surfaces free of laitance, glaze, efflorescence, 

curing compounds, form-release agents, dust, dirt, grease, oil, and other contaminants 

incompatible with resinous flooring. 

1. Roughen concrete substrates as follows: 

a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains 

the dispensed shot within the apparatus, and recirculates the shot by vacuum 

pickup. 

b. Comply with ASTM C 811 requirements unless manufacturer's written instructions 

are more stringent. 

2. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's 

written instructions. 

3. Verify that concrete substrates are dry and moisture-vapor emissions are within 

acceptable levels according to manufacturer's written instructions. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with application 

of resinous flooring only after substrates have maximum moisture-vapor-emission 

rate of 5 lb of water/1000 sq. ft. of slab area in 24 hours. 

b. Perform plastic sheet test, ASTM D 4263.  Proceed with application only after 

testing indicates absence of moisture in substrates. 

c. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have a maximum 85 percent relative humidity 

level measurement. 

4. Alkalinity and Adhesion Testing:  Verify that concrete substrates have pH within 

acceptable range.  Perform tests recommended by manufacturer.  Proceed with 

application only after substrates pass testing. 

C. Resinous Materials:  Mix components and prepare materials according to resinous flooring 

manufacturer's written instructions. 

D. Use patching and fill material to fill holes and depressions in substrates according to 

manufacturer's written instructions. 

E. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting 

through resinous flooring according to manufacturer's written instructions. 
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F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 APPLICATION 

A. General:  Apply components of resinous flooring system according to manufacturer's written 

instructions to produce a uniform, monolithic wearing surface of thickness indicated. 

1. Coordinate application of components to provide optimum adhesion of resinous flooring 

system to substrate, and optimum intercoat adhesion. 

2. Cure resinous flooring components according to manufacturer's written instructions.  

Prevent contamination during application and curing processes. 

3. At substrate expansion and isolation joints, comply with resinous flooring manufacturer's 

written instructions. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply waterproofing membrane, where indicated, in manufacturer's recommended thickness. 

1. Apply waterproofing membrane to integral cove base substrates. 

D. Apply reinforcing membrane to entire substrate surface. 

E. Integral Cove Base:  Apply cove base mix to wall surfaces before applying flooring.  Apply 

according to manufacturer's written instructions and details including those for taping, mixing, 

priming, troweling, sanding, and top coating of cove base.  Round internal and external corners. 

1. Integral Cove Base: height to match existing. 

F. Apply self-leveling slurry body coats in thickness indicated for flooring system. 

1. Broadcast aggregates at rate recommended by manufacturer and, after resin is cured, 

remove excess aggregates to provide surface texture indicated. 

G. Apply troweled or screeded body coats in thickness indicated for flooring system.  Hand or 

power trowel and grout to fill voids.  When cured, remove trowel marks and roughness using 

method recommended by manufacturer. 

H. Apply grout coat, of type recommended by resinous flooring manufacturer, to fill voids in 

surface of final body coat and to produce wearing surface indicated. 

I. Apply topcoats in number indicated for flooring system and at spreading rates recommended in 

writing by manufacturer. 

3.3 FIELD QUALITY CONTROL 

A. Core Sampling:  At the direction of Owner and at locations designated by Owner, take one core 

sample per 1000 sq. ft. of resinous flooring, or portion of, to verify thickness.  For each sample 

that fails to comply with requirements, take two additional samples.  Repair damage caused by 

coring and correct deficiencies. 
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B. Material Sampling:  Owner may at any time and any number of times during resinous flooring 

application require material samples for testing for compliance with requirements. 

1. Owner will engage an independent testing agency to take samples of materials being 

used.  Material samples will be taken, identified, sealed, and certified in presence of 

Contractor. 

2. Testing agency will test samples for compliance with requirements, using applicable 

referenced testing procedures or, if not referenced, using testing procedures listed in 

manufacturer's product data. 

3. If test results show applied materials do not comply with specified requirements, pay for 

testing, remove noncomplying materials, prepare surfaces coated with unacceptable 

materials, and reapply flooring materials to comply with requirements. 

3.4 PROTECTION 

A. Protect resinous flooring from damage and wear during the remainder of construction period.  

Use protective methods and materials, including temporary covering, recommended in writing 

by resinous flooring manufacturer. 

END OF SECTION 09 67 23 
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SECTION 09 68 13 - TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Carpet tile. 

B. 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. Carpet tile. 

2. Entry way carpet tile 

3. Trowelable leveling and patching compounds. 

4. Adhesives. 

5. Metal edge/transition strip. 

B. Shop Drawings:  Show the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 

cutouts are required in carpet. 

2. Carpet type, color, and dye lot. 

3. Seam locations, types, and methods. 

4. Type, color, and location of insets and borders. 

5. Type, color, and location of edge, transition, and other accessory strips. 

6. Transition details to other flooring materials. 

7. Base details. 

C. Samples for Verification and Initial Color Selection:  For each of the following products and 

for each color and texture required.  Label each Sample with manufacturer's name, material 

description, color, pattern, and designation indicated on Drawings and in schedules. 

09 68 13 
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1. Carpet Tile:  Full-size Sample. 

D. Sample Warranty:  For special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Test Reports:  For carpet tile, for tests performed by a qualified testing agency. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 

procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

B. Warranty: Executed special warranty. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type indicated, 

but not less than 10 sq. yd. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is certified by the International Certified 

Floorcovering Installers Association at the Commercial II certification level. 

B. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of 

assemblies tested for fire response according to NFPA 253 by a qualified testing agency. 

C. Floor Radiant Panel Test: Flooring material meets the ASTM E -648 Radiant Panel Test, Class 

1 requirements.  

D. Mockups:  Build mockups to verify selections made under Sample submittals and to 

demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104. 
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1.10 FIELD CONDITIONS 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 

B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and 

weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity 

conditions are maintained at occupancy levels during the remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 

bond with adhesive and concrete slabs have pH range recommended by carpet tile 

manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 

install carpet tiles before installing these items. 

1.11 WARRANTY 

A. Special Warranty for Carpet Tiles:  Manufacturer agrees to repair or replace components of 

carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 

failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, 

dimensional stability, loss of tuft bind strength, loss of face fiber, and delamination. 

3. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE C1- Field Carpet Color  

A. Basis of design product: Subject to compliance with requirements, provide, “Aerial Flying 

Colors” by Interface” or by the following:  

1. Or approved equal. 

B. Pattern: Aerial Flying Colors – “AE315.”   

C. Color:  As selected by Architect from manufacturer's full range. 

D. Fiber Content:  100 percent nylon 6. 

E. Fiber Type:  Aquafil. 

F. Pile Characteristic:  Tufted, Textured Pattern Loop Pile. 

G. Pile Thickness:  0.090 inches. 

H. Pile Density:  6400.  
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I. Primary Backing/Backcoating:  Glasbac Tile. 

J. Size:  25cm by 1m. 

K. Applied Soil-Resistance Treatment:  Manufacturer's standard material. 

L. Antimicrobial Treatment:  Manufacturer's standard material. 

M. Performance Characteristics:  As follows: 

1. Appearance Retention Rating: heavy traffic, 3.0 minimum according to ASTM D 7330. 

2. Critical Radiant Flux Classification:  Not less than Class A-0.45 W/sq. cm. 

3. Electrostatic Propensity:  Less than 3.0 kV according to AATCC 134. 

4. Emissions:  Provide carpet tile that complies with testing and product requirements of 

CRI's "Green Label Plus" program. 

5. Emissions:  Provide carpet tile that complies with the product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.2 ENTRY CARPET TILE C3 - Accent Carpet Colors, up to 5 different colors per room, typ.  

A. Basis of design product: Subject to compliance with requirements, provide, “On Line” by 

Interface” or by the following:  

1. Or approved equal. 

B. Pattern: “On Line  

C. Color:  As selected by Architect from manufacturer's full range- up to 5 different colors per 

room, typ.  

D. Fiber Content:  100 percent nylon 6. 

E. Fiber Type:  Aquafil  

F. Pile Characteristic:  Tufted, Textured Pattern Loop Pile  

G. Pile Thickness:  0.100 inches. 

H. Pile Density:  6480.  

I. Primary Backing/Backcoating:  Glasbac Tile. 

J. Size:  25cm by 1m. 

K. Applied Soil-Resistance Treatment:  Manufacturer's standard material. 



Tetra Tech TILE CARPETING 

Architects & Engineers Project No. 279180-22004 09 68 13 / Page 5 

L. Antimicrobial Treatment:  Manufacturer's standard material. 

M. Performance Characteristics:  As follows: 

1. Appearance Retention Rating: heavy traffic, 3.0 minimum according to ASTM D 7330. 

2. Critical Radiant Flux Classification:  Not less than Class A-0.45 W/sq. cm. 

3. Electrostatic Propensity:  Less than 3.0 kV according to AATCC 134. 

4. Emissions:  Provide carpet tile that complies with testing and product requirements of 

CRI's "Green Label Plus" program. 

5. Emissions:  Provide carpet tile that complies with the product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.3 WAY CARPET TILE C2 

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." 

2.4 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.  
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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. Marker Board Wall Covering. 

2. Tackable Wall Covering. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include data on physical characteristics, 

durability, fade resistance, and flame-resistance characteristics. 

B. Shop Drawings:  Show location and extent of each wall-covering type.  Indicate seams and 

termination points. 

C. Samples for Verification and Initial Color Selection:  Full width by 36-inch-long section of wall 

covering and molding samples not less than 12 inches long. 

1. Sample from same print run or dye lot to be used for the Work, with specified treatments 

applied.  Show complete pattern repeat. Mark top and face of fabric. 

2. Sample from same flitch to be used for the Work, with specified finish applied. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for wall covering. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For wall coverings to include in maintenance manuals. 

09 72 00 
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1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Wall-Covering Materials:  For each type, full-size units equal to 10 percent of amount 

installed, but not less than one full roll. 

1.8 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  As determined by testing identical wall coverings applied 

with identical adhesives to substrates according to test method indicated below by a qualified 

testing agency.  Identify products with appropriate markings of applicable testing agency. 

1. Surface-Burning Characteristics:  As follows, per ASTM E 84: 

a. Flame-Spread Index:  25 or less. 

b. Smoke-Developed Index:  450 or less. 

2. Fire-Growth Contribution:  Textile wall coverings tested according to, NFPA 286 non-

sprinklered area on partitions less than 8 feet and complying with test protocol and 

criteria in the 2003 IBC. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install wall coverings until spaces are enclosed 

and weather tight, wet work in spaces is complete and dry, work above ceilings is complete, and 

temporary HVAC system is operating and maintaining ambient temperature and humidity 

conditions at occupancy levels during the remainder of the construction period. 

1. Maintain a consistent temperature of not less than 60 deg F in installation areas for at 

least 10 days before and 10 days after installation, unless otherwise recommended by 

wall covering manufacturer. 

2. Wood-Veneer Wall Coverings:  Condition spaces for not less than 48 hours before 

installation. 

B. Lighting:  Do not install wall covering until a permanent level of lighting is provided on the 

surfaces to receive wall covering. 

C. Ventilation:  Provide continuous ventilation during installation and for not less than the time 

recommended by wall-covering manufacturer for full drying or curing. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Low-Emitting Materials:  Wall covering system shall comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for the 

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.2 WALL COVERINGS 

A. General:  Provide rolls of each type of wall covering from same print run or dye lot. 

2.3 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:  48” inches. 

E. Backing:  Non-woven on gyp board. 

F. Adhesive: heavy duty clear or clay based premixed vinyl adhesive as recommended by 

manufacture. 

G. Substrate primer: White pigmented acrylic base primer/sealer specifically formulated to use 

with vinyl wallcovering. 

H. Substrate surface: Minimum Level 4 finish, per GA-214-M-97.  

 

I. Colors, Textures, and Patterns:  As selected by Architect from manufacturer's full range. 

2.4 TACKABLE WALLCOVERING-  

A. Linoleum resilient homogeneous, self-healing tackable wall surface:   

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Wall talker 

“Tac-wall”; or comparable product. 

B. Pattern: C250. 

C. Total thickness:  ¼ inch.  
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D. Width:  47”/48”. 

E. Backing:  Burlap. 

F. Adhesive: Solvent-free, SBR type linoleum adhesive (L-910) as recommended by manufacture. 

G. Substrate primer: White pigmented acrylic base primer/sealer specifically formulated to use 

with vinyl wallcovering. 

H. Substrate surface: Minimum Level 4 finish, per GA-214-M-97.  

 

I. Colors, Textures, and Patterns:  As selected by Architect from manufacturer's full range, of min. 

12 colors. 

2.5 ACCESSORIES 

A. Adhesive:  Mildew-resistant, non-staining, strippable adhesive, for use with specific wall 

covering and substrate application as recommended in writing by wall-covering manufacturer. 

1. Adhesive shall 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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

levelness, wall plumpness, maximum moisture content, and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances that could impair bond of wall covering, including dirt, oil, 

grease, mold, mildew, and incompatible primers. 

C. Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, 

unsound coatings, cracks, and defects. 

1. Moisture Content:  Maximum of 5 percent on new plaster, concrete, and concrete 

masonry units when tested with an electronic moisture meter. 

2. Plaster:  Allow new plaster to cure.  Neutralize areas of high alkalinity.  Prime with 

primer as recommended in writing by primer/sealer manufacturer and wall-covering 

manufacturer. 

3. Metals:  If not factory primed, clean and apply metal as recommended in writing by 

primer/sealer manufacturer and wall-covering manufacturer. 

4. Gypsum Board:  Prime with primer as recommended in writing by primer/sealer 

manufacturer and wall-covering manufacturer. 

5. Painted Surfaces:  Treat areas susceptible to pigment bleeding. 

D. Check painted surfaces for pigment bleeding.  Sand gloss, semigloss, and eggshell finish with 

fine sandpaper. 

E. Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and 

similar items. 

F. Acclimatize wall-covering materials by removing them from packaging in the installation areas 

not less than 24 hours before installation. 

G. Install wall liner, with no gaps or overlaps, where required by wall-covering manufacturer.  

Form smooth wrinkle-free surface for finished installation.  Do not begin wall-covering 

installation until wall liner has dried. 
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3.3 INSTALLATION 

A. General:  Comply with wall-covering manufacturers' written installation instructions applicable 

to products and applications indicated except where more stringent requirements apply. 

B. Cut wall-covering strips in roll number sequence.  Change roll numbers at partition breaks and 

corners. 

C. Install strips in same order as cut from roll. 

D. Install reversing every other strip. 

E. Install wall covering with no gaps or overlaps, no lifted or curling edges, and no visible 

shrinkage. 

F. Match pattern 72 inches above the finish floor. 

G. Install seams vertical and plumb at least 6 inches from outside corners and 3 inches from inside 

corners unless a change of pattern or color exists at corner.  No horizontal seams are permitted. 

H. Fully bond wall covering to substrate.  Remove air bubbles, wrinkles, blisters, and other defects. 

I. Trim edges and seams for color uniformity, pattern match, and tight closure.  Butt seams 

without any overlay or spacing between strips. 

3.4 CLEANING 

A. Remove excess adhesive at finished seams, perimeter edges, and adjacent surfaces. 

B. Use cleaning methods recommended in writing by wall-covering manufacturer. 

C. Replace strips that cannot be cleaned. 

D. Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, 

and similar items. 

END OF SECTION 09 72 00 
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SECTION 09 91 00 – PAINTING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of paint systems, for the following: 

1. Interior applications. 

 

a. Painting systems indicated on Drawings and in Schedules applied to new and 

existing exterior and interior surfaces and related components including but not 

limited to items such as hollow metal doors frames, doors, access doors, trim 

pieces, window sash, trim and previously painted cabinet heater/fin tube 

enclosures, exposed ductwork etc., unless otherwise indicated, including 

appropriate surface preparation for all new or existing surfaces to be painted 

including previously painted surfaces and surfaces with existing wall coverings 

 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product for substrates indicated.  Include preparation 

requirements and application instructions. Include all paint products under one cover sheet.  

1. Interior concrete, vertical surfaces. 

2. Interior concrete, vertical surfaces (deep tone accent colors). 

3. Interior CMU. 

4. Interior CMU (deep tone accent colors). 

5. Interior steel. 

6. Interior steel (deep tone accent colors). 

7. Interior previously painted cabinet heater/fin tube enclosures. 

8. Interior steel piping, piping supports and hangers. 

9. Interior galvanized metal. 

10. Interior galvanized metal (metal deck). 

11. Interior galvanized metal (metal deck, deep tone accent colors). 

12. Interior aluminum (where indicated). 

13. Interior wood. 

09 91 00 
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14. Interior wood (deep tone accent colors). 

15. Interior plaster. 

16. Interior plaster (deep tone accent colors). 

17. Interior gypsum board. 

18. Interior gypsum board (deep tone accent colors). 

19. Interior insulation-covering. 

20. Interior insulation-covering (deep tone accent colors). 

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. 
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2. Stains and Transparent Finishes:  10 percent, but not less than 1 gal. of each material and 

color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying finishes specified in 

this Section, who has successfully completed a minimum of five previous projects similar in 

nature, size, and extent to this Project; familiar with special requirements indicated; and with 

sufficient trained staff to apply manufacturer's products according to specified requirements.  

B. Mockups:  Apply mockups of each finish system indicated to verify preliminary selections 

made under sample submittals and to demonstrate aesthetic effects and set quality standards for 

materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 

each finish system specified in Part 3. 

a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. 

b. Other Items:  Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

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. 
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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. PPG Architectural Finishes, Inc. 

3. Sherwin-Williams Company (The). 

B. Submittals containing manufactures other than stated above, will require a product by product 

comparison for each type of paint. All Comparable equals are to be matched with corresponding 

Sherwin Williams specified products. 

C. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include but are not limited to products listed in Part 3 articles for the 

application indicated. 

2.2 MATERIALS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each finish system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a finish system, provide products recommended in writing by 

manufacturers of topcoat for use in finish system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a finish system. 

4. “All-in-one” paint and primer products are not acceptable.  

B. VOC Compliance:  All paint products shall meet New York requirements for Volatile Organic 

Compound (VOC) and Ozone Transport Commission (OTC) regulations, January 2005. 

C. Colors:  As selected by Architect from manufacturer's full range. 

1. 25 percent of surface area will be painted with deep tones. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

http://www.specagent.com/LookUp/?ulid=548&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815222&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
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1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 

meter as follows: 

a. Concrete:  12 percent. 

b. Masonry (Clay and CMU):  12 percent. 

c. Wood:  15 percent. 

d. Gypsum Board:  12 percent. 

e. Plaster: 8 percent. 

B. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

C. Plaster Substrates:  Verify that plaster is fully cured. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be finished.  If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and finishing. 

1. After completing finishing operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection. 

B. Clean substrates of substances that could impair bond of finishes, including dust, dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce finish systems indicated. 

C. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do 

not paint surfaces if moisture content or alkalinity of surfaces to be coated exceeds that 

permitted in manufacturer's written instructions. 

D. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture 

content or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in 

manufacturer's written instructions. 

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 

recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 3, "Power Tool Cleaning." 

2. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 
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F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 

paint, and paint exposed areas with the same material as used for shop priming to comply with 

SSPC-PA 1 for touching up shop-primed surfaces. 

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal by 

mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 

subsequently applied paints. 

H. Galvanized Metal/Galvanized Deck, Factory Primed Surface-Coordinate with approved paint 

manufacture on compatibility of paint finish coats to factory prime surface.   

I. Aluminum Substrates:  Remove loose surface oxidation. 

J. Wood Substrates: 

1. Scrape and clean knots.  Before applying primer apply coat of knot sealer recommended 

in writing by topcoat manufacturer for coating system indicated. 

2. Apply wood filler paste to open-grain woods to produce smooth, glasslike finish. 

3. Sand surfaces that will be exposed to view and dust off. 

4. Prime edges, ends, faces, undersides, and back sides of wood. 

5. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 

K. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material 

that might impair bond of paints to substrates. 

L. Alteration Work:  Comply with applicable surface preparation requirements specified and as 

recommended by finish materials manufacturer for existing surfaces to receive paint or other 

finishes, including cleaning, sanding, and roughening as required for proper adherence of new 

finish material. 

1. Existing Woodwork: Strip existing wood finish to bare wood using commercially 

available solvents compatible with finish.  Use in strict accordance with manufacturer's 

printed instructions.  After stripping operation is complete and surface is dry, sand 

surface with sandpaper, using random orbital sanding machine. 

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. 
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4. Do not apply paints over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

the same material are to be applied.  Tint undercoats to match color of finish coat, but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 

has a uniform coating finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color breaks. 

E. Alterations:  Finish new surfaces adjacent to unaltered existing surfaces with finish of same type 

and surface texture as corresponding adjacent surfaces, unless otherwise indicated.  Finish 

patched, damaged, or extended surfaces to match existing surfaces. 

F. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 

and Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards and switch gear. 

b. Uninsulated metal piping. 

c. Uninsulated plastic piping. 

d. Pipe hangers and supports. 

e. Metal conduit. 

f. Plastic conduit. 

g. Tanks that do not have factory-applied final finishes. 

h. Duct, equipment, pipe and insulation having cotton or canvas insulation covering 

or another paintable jacket material. 

2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 

b. Uninsulated metal piping. 

c. Uninsulated plastic piping. 

d. Pipe hangers and supports. 

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. 
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3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 

inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 

2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 

additional coats as needed to provide dry film thickness that complies with paint 

manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 

washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from finish operation.  Correct damage by cleaning, 

repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged 

condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced finished surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Vertical Surfaces: 

1. First Coat: 

a. Benjamin Moore & Co.; Moore’s Acrylic Masonry Primer 066. 

b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

(LX02W0050.) 

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. 

http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
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B. Concrete Substrates, Vertical Surfaces (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Moore’s Acrylic Masonry Primer 066. 

b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

(LX02W0050.) 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); ProMar 200 Zero VOC S/G B31-2600. 

C. CMU Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Masonry Int-Ext Hi-Build Block Filler 571. 

b. PPG Paints: Speedhide Interior/Exterior Latex Block Filler 6-7. 

c. Sherwin-Williams Company (The); PrepRite Block Filler B25W25 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

D. CMU Substrates (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec Masonry Int-Ext Hi-Build Block Filler 571. 

b. PPG Paints: Speedhide Interior/Exterior Latex Block Filler 6-7. 

c. Sherwin-Williams Company (The); PrepRite Block Filler B25W25. 

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). 

http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
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E. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29, or Gloss 

HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 

c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT  

F. Steel Substrates (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29 or Gloss 

HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 

c. Sherwin-Williams Company (The); Sherwin-Williams Company (The); Pro 

Industrial™ Waterbased Alkyd Urethane Enamel Low-Gloss or Semi-Gloss; B53 

Series at 1.4-1.7 DFT  

G. Previously Painted Steel Cabinet Heaters/ Fin tube Enclosures- up to 250 degrees: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P06. 

b. PPG Paints; PPG Paints: Pitt Tech DTM Acrylic Metal Primer 90-712 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66A50. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Super Spec HP Urethane Alkyd Gloss. 

http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
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b. PPG Paints; PPG Paints Pitt Tech Plus DTM Acrylic Semi-Gloss 4216 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G 

(B66-W01151/B66-W01051). 

H. Steel Piping, Piping Supports and Hangers: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec Interior Semi-Gloss. 

b. PPG Paints: Speedhide Interior Latex Semi-Gloss 6-500. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G 

(B66-W01151/B66-W01051). 

I. Galvanized-Metal Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Sherwin Williams Pro Industrial Pro Cryl 

Universal Primer B66-1310 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G (B6 

6-W01151/B66-W01051). 

J. Galvanized-Metal Substrates (Metal Deck): 

1. First Coat: 

a. Benjamin Moore & Co.; Coronado Super Kote 5000 Dry Fall Latex Flat 105 or 

Semi-Gloss 112. 

b. PPG Paints: Speed Super Tech Latex Dry Fog Spray Paint 6-724XI. 

c. Sherwin-Williams Company (The); Pro Industrial Waterborne Acrylic Dry Fall 

Eggshell B42W200082. 

http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
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2. Second and Third Coats: 

a. Benjamin Moore & Co.; Coronado Super Kote 5000 Dry Latex Semi-Gloss 112. 

b. PPG Paints: Speed Super Tech Latex Dry Fog Spray Paint 6-724XI. 

c. Sherwin-Williams Company (The); Pro Industrial Waterborne Acrylic Dry Fall 

Eggshell B42W0082. 

K. Galvanized-Metal Substrates (Metal Deck, Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish B66 

Series. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29 or Gloss 

HP28. 

b. PPG Paints: Pitt-Tech Interior /Exterior Satin DTM Industrial Enamel 90-474. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G or 

Gloss B66 Series. 

L. Aluminum Substrates (Where indicated): 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); DTM Acrylic Primer Finish B66W1. 

2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Eggshell N538. 

b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 

c. Sherwin-Williams Company (The); Pro Industrial DTM B66 Series.  

M. Wood Substrates:  

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer N023. 

b. PPG Paints: Seal Grip Latex Primer/Finish 17-951. 

c. Sherwin-Williams Company (The); Premium Interior Wall and Wood Primer 

B28W8111. 

http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
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2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

N. Wood Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer N023. 

b. PPG Paints: Seal Grip Latex Primer/Finish 17-951. 

c. Sherwin-Williams Company (The); Premium Interior Wall and Wood Primer 

B28W8111. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G or 

Gloss B66 Series.  

O. Plaster Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Int/Ext 100% Acrylic Masonry Sealer N066. 

b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

LX02W0050. 

2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 

b. PPG Paints: Speedhide Zero Interior Latex Eggshell 6-4310. 

c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Egg Shell 

(B20-2600 Series). 

P.  Plaster Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Primer 023. 

b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

LX02W0050. 

http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
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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 Zero Interior Latex Eggshell 6-4310. 

c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Egg Shell 

(B20-2600 Series). 

Q. Gypsum Board Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 

b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600). 

2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 

b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Low 

Sheen (B20-Series). 

R. Gypsum Board Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 

b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600). 

2. Second and Third Coats (Eggshell): Additional coats may be required. 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 

b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 

c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Low Sheen 

(B24-2600 Series). 

S. Insulation-Covering Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 

b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 

c. Sherwin-Williams Company (The); PrepRite® ProBlock® Interior-Exterior Latex 

Primer-Sealer at 1.4 DFT. 
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2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Zero Interior Semi-Gloss Latex 6-4510. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600). 

T. Insulation-Covering Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 

b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28-2600). 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Zero Interior Semi-Gloss Latex 6-4510. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

(B31-2600 Series). 

END OF SECTION 09 91 00 
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SECTION 09 96 00 – HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of high-performance coating systems, for 

the following: 

1. Exterior applications. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product for substrates indicated.  Include preparation 

requirements and application instructions. Include all paint products under one cover sheet.  

1. Exterior steel. 

2. Exterior Steel – Gas Piping. 

3. Exterior galvanized metal. 

4. Exterior wood. 

5. Exterior aluminum. 

6. Exterior urethane. 

7. Exterior CMU. 

8. Exterior Cement Board. 

B. Samples for Verification and Initial Selection:  For each type of coating system and in each 

color and gloss of topcoat indicated. 

1. Submit Samples on rigid backing, 8 inches square. 

2. Step coats on Samples to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules. 

09 96 00 
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2. VOC content. 

D. Coatings Maintenance Manual:  

1. Upon conclusion of the project, the contractor or paint manufacture/supplier shall furnish 

a coatings maintenance manual such as Sherwin Williams “Custodian Project Color and 

Product Information” report. Manual shall include an Area Summary with finish 

schedule, Area Detail designating where each product/color/finish was used, product data 

pages, Material Safety Data Sheets, care and cleaning instructions. Touch up procedures 

and color samples of each color and finish used. All information contained in a self-

bound 3 ring hole punched catalog. 

1.5 QUALITY ASSURANCE 

A. Qualification Data: For applicator. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Coatings:  10 percent, but not less than 1 gal. of each material and color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying high performance 

coatings specified in this Section, who has successfully completed a minimum of five previous 

projects similar in nature, size, and extent to this Project; familiar with special requirements 

indicated; and with sufficient trained staff to apply manufacturer's products according to 

specified requirements.  

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. 
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D. Lighting:  Do not install high-performance coatings until a lighting level of not less than 80 fc is 

provided on the surfaces to receive coating. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include the following: 

1. Benjamin Moore & Co. 

2. Sherwin-Williams Company (The). 

3. Tnemec Inc. 

B. Submittals containing manufactures other than stated above, will require a product by product 

comparison for each type of paint. All Comparable equals are to be matched with corresponding 

Sherwin Williams’s specified products. 

C. Products: Subject to compliance with requirements, available products that may be incorporated 

into the Work include but are not limited to products listed in Part 3 articles for the application 

indicated. 

2.2 HIGH PERFORMANCE COATINGS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each coating system that are compatible with one 

another, and substrates indicated, under conditions of service and application as 

demonstrated by manufacturer, based on testing and field experience. 

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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 

meter as follows: 

a. Concrete:  12 percent. 

b. Masonry (Clay and CMU):  12 percent. 

c. Wood:  15 percent. 

d. Gypsum Board:  12 percent. 

e. Plaster: 8 percent. 

B. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

C. Plaster Substrates:  Verify that plaster is fully cured. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted.  If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection. 

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.  
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E. Masonry Substrates:  Remove efflorescence and chalk.  Do not coat surfaces if moisture content 

or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's 

written instructions. 

F. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 

recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning." 

G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 

paint, and paint exposed areas with the same material as used for shop priming to comply with 

SSPC-PA 1 for touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal using 

bio-degradable detergent. Then abrasive blast with fine abrasive to produce clean, lightly etched 

surfaces that promote adhesion of subsequently applied coatings. 

I. Aluminum Substrates:  Remove loose surface oxidation by scarification. 

J. Wood Substrates: 

1. Scrape and clean knots.  Before applying primer apply coat of knot sealer recommended 

in writing by topcoat manufacturer for coating system indicated. 

2. Sand surfaces that will be exposed to view and dust off. 

3. Prime edges, ends, faces, undersides, and back sides of wood. 

4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 

K. Galvanized Metal/Galvanized Deck- Factory Primed Surface:  Coordinate with approved paint 

manufacturer on compatibility of paint finish coats to factory prime surface.  

L. After removing all surface contamination, the surface should be scuff sanded or scrubbed with 

an abrasive cleaner to dull the surface for best adhesion. 

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. 
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B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

the same material are to be applied.  Tint undercoats to match color of finish coat but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 

has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 

marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color 

breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 

inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 

2. If test results show that dry film thickness of applied coating does not comply with 

coating manufacturer's written recommendations, Contractor shall pay for testing and 

apply additional coats as needed to provide dry film thickness that complies with coating 

manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 

washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

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. 
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2. Second Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

3. Third Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 

or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 mils DFT. 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 

DFT. 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0 to 5.0 mils DFT. 

B. Steel Substrates: Black Steel Gas Piping – above ground. 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Surface Tolerant Epoxy Mastic (4.6–7.2). 

b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure, (5.0-10.0) DFT. 

c. Tnemec Inc.; Series V69F Hi-Build Epoxoline II (6.0-10.0) DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Ben; Corotech V160 Surface Tolerant Epoxy Mastic (4.6–

7.2). 

b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure, (5.0-10.0) DFT. 

c. Tnemec Inc.; Series V69F Hi-Build Epoxoline II (6.0-10.0) DFT. 

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. 
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D. Galvanized-Metal Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 

or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 DFT. 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 

DFT. 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0 to 5.0 mils DFT. 

E. Wood Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Insul-X Aqua Lock Plus Primer.  

b. Sherwin-Williams Company (The); Exterior Oil-Based Wood Primer Y24W8020 

at 2.3 mils DFT. 

c. Tnemec Inc.; Series V10-99W Primer. 

2. Second and Third Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel Semi-Gloss at 2-2.2 

DFT (third coat of same). 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-4.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone. 

F. Aluminum Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure Epoxy B58W610 at 

5.0-10.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 4.0-6.0 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 

or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 DFT. 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 

DFT. 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0-5.0 mils DFT. 
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G. Urethane Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Insl-X Stix XSA 110 Bonding Primer. 

b. Sherwin-Williams Company (The); Multi-Purpose Interior/Exterior Latex 

Primer/Sealer B51-450 Series at 1.4 mils DFT. 

c. Tnemec Inc.; Series 151-1051 Elasto-Grip F.C. at 1.0 to 2.0 mils DFT.  

2. Second and Third Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel Semi-Gloss at 2-2.2 

DFT (third coat of same). 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-4.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone. 

H. CMU: 

1. First Coat: 

a. Benjamin Moore & Co. Ultra-Spec Masonry 100% Acrylic Masonry 608 Flat @9. 

DFT. 

b. Sherwin-Williams Company (The) Con-Flex XL High Build Coating A05W451 at 

6.0-7.5 mils DFT. 

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. Tackboards. 

2. Sliding visual display units. 

1.3 DEFINITIONS 

A. Tackboard:  Framed, tackable, visual display board assembly. 

B. Visual Display Board Assembly:  Visual display surface that is factory fabricated into 

composite panel form, either with or without a perimeter frame; includes chalkboards, 

markerboards, and tackboards. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for visual display 

surfaces. Include rated capacities, operating characteristics, electrical characteristics and 

individual panel weights for sliding visual display units. 

1. Vinyl-fabric-faced tackboards. 

2. Horizontal-sliding visual display units. 

3. Dispenser. 

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. 

10 11 00 



VISUAL DISPLAY SURFACES  Tetra Tech 

10 11 00 / Page 2 Project No. 279180-22004 Architects & Engineers 

3. Include sections of typical trim members. 

C. Samples for Verification and Initial Color Selection:  For each type of visual display surface 

indicated, for units with factory-applied color finishes, and as follows: 

1. Actual sections of porcelain-enamel face sheet tackboard assembly visual display wall 

panel display rail. 

2. Fabric swatches of vinyl and polyester 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. 

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 include in maintenance manuals. 

B. Warranties:  Executed special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 

for installation of motor-operated, sliding visual display units required for this Project. 

B. Source Limitations:  Obtain visual display surfaces from single source from single 

manufacturer. 

C. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  450 or less. 

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. 



Tetra Tech VISUAL DISPLAY SURFACES 

Architects & Engineers Project No. 279180-22004 10 11 00 / Page 3 

B. Store visual display surfaces vertically with packing materials between each unit. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install visual display surfaces until spaces are 

enclosed and weather tight, wet work in spaces is complete and dry, work above ceilings is 

complete, and temporary HVAC system is operating and maintaining ambient temperature and 

humidity conditions at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with visual display 

surfaces by field measurements before fabrication. 

1. Allow for trimming and fitting where taking field measurements before fabrication might 

delay the Work. 

1.11 WARRANTY 

A. Special Warranty for Porcelain-Enamel Face Sheets:  Manufacturer's standard form in which 

manufacturer agrees to repair or replace porcelain-enamel face sheets that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Surfaces lose original writing and erasing qualities. 

b. Surfaces exhibit crazing, cracking, or flaking. 

2. Warranty Period:  50 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Porcelain-Enamel Face Sheet:  Manufacturer's standard steel sheet with porcelain-enamel 

coating fused to steel; uncoated thickness indicated. 

1. Manufacturers:  For convenience specifications and details are based on Claridge 

Products and Equipments, Inc. Harrison Arkansas, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 

following: 

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. 

http://www.specagent.com/LookUp/?ulid=570&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793568&mf=04&src=wd
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B. Polyester Fabric:  Nondirectional weave, 100 percent polyester; weighing not less than 16 

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 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. Polyester-Fabric-Faced Tackboard:  1/4-inch-thick, polyester-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. 

2.3 SLIDING VISUAL DISPLAY UNITS 

A. Horizontal-Sliding Visual Display Units:  Factory-fabricated units consisting of extruded-

aluminum tubular frame, fixed-rear visual display panel, aluminum-framed horizontal-sliding 

panels, and extruded-aluminum fascia that conceals overhead sliding track; designed for 

recessed mounting.  Provide panels that operate smoothly without vibration or chatter. 

http://www.specagent.com/LookUp/?ulid=800&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791401&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793572&mf=04&src=wd
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B. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge Products 

and Equipment, Inc, Similar to "Horizontal Sliding Units” or comparable product by one of the 

following: 

1. Best-Rite Manufacturing. 

2. PolyVision Corporation; a Steelcase company. 

C. Three-Track Units:  Fabricate unit with fixed rear panel covering entire rear surface.  Provide 

three sliding panels, each equal to not less than one-half of overall length of unit. 

D. Sliding Panels:  Sliding 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.      

E. Fixed back panel: 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. 

F. Frame and exposed metals: extruded aluminum in satin finish, reinforced corners with angles, 

Nylon ball bearings at top of unit, nylon guide rollers at bottom 

1. Hardware:  Manufacturer's standard, extruded-aluminum overhead track and channel-

shaped bottom guides; with two nylon ball-bearing carriers and two nylon rollers for each 

sliding panel. 

2.4 BOARD UNIT ACCESSORIES 

A. Aluminum Frames and Trim:  Fabricated from not less than 0.062-inch-thick, extruded 

aluminum; of size and shape indicated on Drawings. 

1. Factory-Applied Trim:  Manufacturer's standard. 

B. Chalktrays:  Manufacturer's standard, continuous. 

1. Solid Type:  Extruded aluminum with ribbed section with screw on chalk trough end 

enclosures. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 

Claridge Products and Equipment, Inc.; “No. 262 Chalk Trough”.  

C. Map Rail:  Provide the following accessories: 

1. Integral Display Rail:  Continuous and integral with map rail; fabricated from cork 

approximately 2 inches wide. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 

Claridge Products and Equipment, Inc.; Hang Tight Rail System”. 

http://www.specagent.com/LookUp/?ulid=800&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=800&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
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2. End Stops:  Located at each end of map rail. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 

Claridge Products and Equipment, Inc.; No. 74ES.” 

3. Map Hooks:  Two map hooks for every 48 inches of map rail or fraction thereof. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 

Claridge Products and Equipment, Inc.; No. 76M Spring Clip Map Hook.” 

4. Flag Holder:  One for each room. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 

Claridge Products and Equipment, Inc.; No.76FH Flag Holders.” 

2.5 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. 

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. 

http://www.specagent.com/LookUp/?ulid=800&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=800&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=800&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
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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. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

installation tolerances, surface conditions of wall, and other conditions affecting performance of 

the Work. 

B. Examine roughing-in for electrical power systems to verify actual locations of connections 

before installation of motor-operated, sliding visual display units. 

C. Examine walls and partitions for proper preparation and backing for visual display surfaces. 

D. Examine walls and partitions for suitable framing depth where sliding visual display units will 

be installed. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances that could impair the performance of and affect the smooth, 

finished surfaces of visual display boards, including dirt, mold, and mildew. 

C. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, 

cracks, defects, projections, depressions, and substances that will impair bond between visual 

display surfaces and wall surfaces. 

1. Prime wall surfaces indicated to receive direct-applied, visual display tack wall panels 

and as recommended in writing by primer/sealer manufacturer and wall covering 

manufacturer. 

D. Prepare recesses for sliding visual display units as required by type and size of unit. 

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. 
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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 FACTORY-FABRICATED VISUAL DISPLAY UNITS 

A. Sliding Visual Display Units:  Install units in recessed locations and at mounting heights 

indicated.  Attach to wall framing with fasteners at not more than 16 inches o.c. 

1. Adjust panels to operate smoothly without warp or bind.  Lubricate operating hardware as 

recommended by manufacturer. 

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. 

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 12 00 - DISPLAY CASES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1.  Non-illuminated bulletin boards - MS. 

2. Illuminated display cases -Sargent. 

1.3 DEFINITIONS 

A. Bulletin Board:  Tackable visual display surface or tackboard enclosed in a display case. 

B. Display Case:  Glazed cabinet with visual display surface background and adjustable shelves. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for bulletin boards 

and display cases. 

1. Non-illuminated bulletin boards; sliding doors. 

2. Display cases. 

B. Shop Drawings:  For bulletin boards and display cases. Include plans, elevations, sections, 

details, and attachments to other work. 

1. Show location of seams and joints in visual display surfaces. 

2. Include sections of typical trim members. 

3. Wiring Diagrams:  For power, signal, and control wiring. 

C. Samples for Verification and Initial Color Selection:  For units with factory-applied color 

finishes, and as follows: 

1. Actual sections of visual display surfaces. 

10 12 00 
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2. Section of header panel for color selection. 

3. Visual Display Surface:  Not less than 8-1/2 by 11 inches, mounted on substrate indicated 

for final Work.  Include one panel for each type, color, and texture required. 

4. Trim:  6-inch-long sections of each trim profile. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for surface-burning characteristics of fabrics. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For visual display surfaces, operating hardware and illuminated units to 

include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Source Limitations:  Obtain bulletin boards and display cases from single source from single 

manufacturer. 

B. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install units until spaces are enclosed and 

weathertight, wet work in spaces is complete and dry, work above ceilings is complete, and 

temporary HVAC system is operating and maintaining ambient temperature and humidity 

conditions at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of openings for bulletin boards and display 

cases by field measurements before fabrication. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Hardboard:  ANSI A135.4, tempered. 

B. Hardwood Plywood:  HPVA HP-1. 

C. Hardwood backed HPL – “Designer White.” 

D. Vinyl Fabric:  FS CCC-W-408D, Type II; weighing not less than 15 oz./sq. yd.; with flame-

spread index of 25 or less when tested according to ASTM E 84. 

E. Extruded-Aluminum Bars and Shapes:  ASTM B 221, Alloy 6063. 

F. Aluminum Tubing:  ASTM B 429, Alloy 6063. 

G. Clear Tempered Glass: Glass must comply with CPSC 16 CFR- Safety standards for 

architectural glazing materials, ASTM C 1048, Kind FT, Condition A, Type I, Class 1, 

Quality Q3, with exposed edges seamed before tempering, and 5 mm thick unless otherwise 

indicated. 

H. Fasteners:  Provide screws, bolts, and other fastening devices made from same material as items 

being fastened.  Provide types, sizes, and lengths to suit installation conditions.  Use security 

fasteners where exposed to view. 

2.2 TACKBOARD ASSEMBLIES 

A. Vinyl-Fabric-Faced Tackboard:  1/4-inch-thick, vinyl-fabric-faced cork sheet factory laminated 

to 1/4-inch-thick hardboard backing. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge 

Products and Equipment, Inc.; Fabricork or comparable product. 

2.3 BULLETIN BOARD 

A. Non-illuminated Bulletin Boards; Sliding Doors: MS 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge 

Products and Equipment, Inc.; 4’ x 10’ Contemporary Series Bulletin Boards or 

comparable product by one of the following: 

a. Best-Rite Manufacturing. 

b. Marsh Industries, Inc.; Visual Products Group. 

http://www.specagent.com/LookUp/?ulid=589&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791638&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791642&mf=04&src=wd
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2.4 DISPLAY CASE 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge Products 

and Equipment, Inc.; 370 Series Recessed Trophy Cases or comparable product by one of the 

following: 

1. Best-Rite Manufacturing. 

B. Recessed Cabinet:  Factory-fabricated cabinet; with tackboard assembly on back inside surface, 

operable glazed doors at front, and trim on face to cover edge of recessed opening. 

1. Cabinet Box:  Hardwood veneer plywood. 

2. Cabinet Frame and Trim:  Aluminum. 

3. Veneer Species:  Birch with transparent finish. 

4. Aluminum Finish:  Powder coat. 

a. Color and Gloss:  As selected by Architect from manufacturer's full range. 

C. Glazed Sliding Doors:  Tempered glass; compliant with CPSC 16 CFR- Safety standards for 

architectural glazing materials, unframed; with extruded-aluminum top and bottom track; 

supported on nylon or ball-bearing rollers; with plastic top guide and rubber bumpers.  Equip 

each door with ground finger pull and adjustable cylinder lock with two keys. 

1. Thickness:  Not less than 5 mm thick. 

2. Number of Doors:  Two. 

D. Shelves:  3/16”-thick tempered glass; supported on adjustable shelf standards and supports. 

1. Shelf Width:  8 inches. 

2. Number of Shelves:  Three. 

E. Adjustable Shelf Standards and Supports:  BHMA A156.9, B04102; with shelf brackets, 

B04112; mounted at rear surface.  Provide standards full height of display case. 

F. Tack Surface:  Vinyl-fabric-faced tackboard assembly. 

1. Color:  As selected by Architect from manufacturer's full range. 

G. Illumination System:  Concealed top-lighting system consisting of low temperature, no UV and 

infrared radiation LED strip lights.  Include lamps and internal wiring with single concealed 

electrical connection to building system.  Coordinate electrical characteristics with power 

supply provided. 

H. Width:  48” 

I. Height:  48” 

J. Depth:  modify for dimension on as indicated on Drawings. 

http://www.specagent.com/LookUp/?uid=123456791638&mf=04&src=wd
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2.5 FABRICATION 

A. Fabricate bulletin boards and display cases to requirements indicated for dimensions, design, 

and thickness and finish of materials. 

B. Use metals and shapes of thickness and reinforcing to produce flat surfaces, free of oil-canning, 

and to impart strength for size, design, and application indicated. 

C. Fabricate cabinets and door frames with reinforced corners, mitered to a hairline fit, with no 

exposed fasteners. 

D. Fabricate shelf standards plumb and at heights to align shelf brackets for level shelves. 

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. 

B. Color Anodic Finish:  AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker. 

C. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness 

of 1.5 mils.  Comply with coating manufacturer's written instructions for cleaning, conversion 

coating, and applying and baking finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls, with Installer present, for compliance with requirements for installation 

tolerances, surface conditions of wall, and other conditions affecting performance of the Work. 

B. Examine roughing-in for electrical power system to verify actual locations of connections 

before installation of illuminated units. 

C. Examine walls and partitions for proper backing for bulletin boards and display cases. 

D. Examine walls and partitions for suitable framing depth if recessed units will be installed. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 PREPARATION 

A. Prepare recesses for display cases as required by type and size of unit. 

3.3 INSTALLATION 

A. General:  Install units in locations and at mounting heights indicated on Drawings.  Keep 

perimeter lines straight, level, and plumb.  Provide grounds, clips, backing materials, adhesives, 

brackets, anchors, trim, and accessories necessary for complete installation. 

B. Bulletin Boards:  Attach units with manufacturer's standard concealed hardware. 

C. Recessed Display Cases:  Attach units to wall framing with fasteners at not more than 16 inches 

o.c.  Attach aluminum trim over edges of recessed display cases and conceal grounds and clips.  

Attach trim with fasteners at not more than 24 inches o.c. 

D. Comply with requirements specified elsewhere for connecting illuminated display cases. 

1. After installation is complete, install new fluorescent lamps. 

E. Install display case shelving level and straight. 

3.4 ADJUSTING AND CLEANING 

A. Adjust doors to operate smoothly without warp or bind and so contact points meet accurately.  

Lubricate operating hardware as recommended by manufacturer. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 

END OF SECTION 10 12 00 
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SECTION 10 14 00 - SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior unframed signs. 

B. Scope: Provide room identification signs at all permanent rooms. Room identification signs to 

contain room names, room numbers, and graphics as indicated on Drawings and in Signage 

Schedule attached to this Section. Provide other signs as indicated on Drawings and in Signage 

Schedule attached to this Section. 

1. Provide barrier-free and tactile signage at all locations required by Code and as indicated 

on Drawings.  

1.3 DEFINITIONS 

A. Accessible: In accordance with the accessibility standard. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner and signage Installer. 

2. Review requirements for signage including, but not limited to, the following: 

a. Size, configuration, and location of each sign. 

b. Text, room name, room number, and graphics selections. 

c. Color selections. 

d. Sign Samples. 

e. Sign quantities. 

3. Review requirements for accessible signage. 

4. Review requirements for mounting locations, heights, and types.  

10 14 00 
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1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for signs. 

1. Interior unframed signs. 

2. 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.  
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2.3 INTERIOR UNFRAMED SIGNS 

A. Interior Unframed Sign: Sign with smooth, uniform surfaces; with message and characters 

having uniform faces, sharp corners, and precisely formed lines and profiles; for interior use, 

and as follows: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide ASI; 

EmBoss ADA-Ready Sign System, or comparable product. 

2. Sign Materials:  

a. Mounting Panel: 0.125-inch-thick acrylic. 

b. Face: 0.0015-inch-thick PVC/vinyl acetate bonded to mounting panel. 

3. Fabrication: 

a. Graphics and Text: Accessible tactile copy and Grade 2 Braille (except as 

otherwise indicated). Color as selected by Architect from manufacturer’s full 

range. Finish raised characters to contrast with background color, and finish Braille 

to match background color. 

1) Where “(#)” appears in Sign Type paragraph below, verify with Architect 

number to be used in place of “(#)”. 

2) Where “(room name)” appears in Sign Type paragraph below, verify with 

Architect room name to be used in place of “(room name)”.  

b. Typeface: As selected by Architect from manufacturer’s full range. 

c. Background: Finish and color as selected by Architect from manufacturer’s full 

range. 

4. Mounting: Manufacturer's standard method for substrates indicated, Surface mounted to 

wall with adhesive and two-face tape. 

B. Sign Types: 

1. Type 5: Room Name/Number Sign: 

a. Size: 6 inches by 6 inches. 

b. Text Size, Font Style, and Content: 

1) 1-inch-high (minimum) sans serif lettering: (#). 

2) 5/8-inch-high (minimum) sans serif lettering: (room name). 

c. Arrangement: Two lines where needed. 

2. Type 7: Room Sign: 

a. Size: 6 inches wide by 2 inches high. 

b. Text Size and Content: 5/8-inch-high (minimum) lettering: (room name). 
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3. Type 8: Girls/Women’s Restroom Sign: 

a. Size: 6 inches by 6 inches. 

b. Graphics: Female symbol, and wheelchair accessibility symbol if applicable. 

c. Use with Type 7 Room Sign. 

4. Type 9: Boys/Men’s Restroom Sign: 

a. Size: 6 inches by 6 inches. 

b. Graphics: Male symbol, and wheelchair accessibility symbol if applicable. 

c. Use with Type 7 Room Sign. 

2.4 ACCESSORIES 

A. Adhesive: As recommended by sign manufacturer. 

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. 
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E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's 

written instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign 

surfaces free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 

3. Before installation, verify that sign surfaces are clean and free of materials or debris that 

would impair installation. 

B. Accessibility: Install signs in locations as indicated on Drawings and according to the 

accessibility standard. 

C. Mounting Locations: Locate on wall adjacent to latch side of door 60 inches from center of sign 

to finished floor, and 2 inches from edge of door frame. Where adequate wall space adjacent to 

latch side of door is not available, and at double-leaf doors, place sign on nearest adjacent wall. 

1. Kindergarten Toilet Rooms: Mount sign 48 inches from center of sign to finished floor, 

and 2 inches from edge of door frame. 

D. Mounting Methods: 

1. 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. 
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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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PLEASE REFER TO PARAGRAPH 1.4 – PREINSTALLATION MEETINGS IN REGARD TO 

SIGNAGE REQUIREMENTS. 

COLOR ROOM 

NO. 

SIGNAGE 

TYPE 

SIGNAGE TEXT REMARKS 

     

     

     

     

     

     

     

     

     

     

   Glenham Elem. School   

     

 T12a 8/9 Name by District   

 T12b 7/9 Name by District   

 V1 5 Name by District  TYP. AT EACH DOOR  

 V2 5 Name by District  TYP. AT EACH DOOR  

 E6 5 Name by District   

     

   Sargent Elem. School  

     

 6 5 Name by District  TYP. AT EACH DOOR  

 6a 5 Name by District   

     

   Rombout Middle School  

     

 A108 5 Name by District  TYP. AT EACH DOOR  

 134 5 Name by District  TYP. AT EACH DOOR  

 A110 5 Name by District  TYP. AT EACH DOOR  

 B119 5 Name by District  TYP. AT EACH DOOR  

 B119A 5 Name by District   

 B119B 5 Name by District  TYP. AT EACH DOOR  

 B121 5 Name by District  TYP. AT EACH DOOR  

 B121A 5 Name by District  TYP. AT EACH DOOR  

 B121B 5 Name by District   

 B121C 5 Name by District  TYP. AT EACH DOOR  

     

   Beacon High School  

     

 C125 5 Name by District  TYP. AT EACH DOOR  

 C150 5 Name by District  TYP. AT EACH DOOR  

 E198 5 Name by District   

 E194 5 Name by District   

 B208A 5 Name by District  TYP. AT EACH DOOR  

 A208 5 Name by District  TYP. AT EACH DOOR  

 B210 5 Name by District  TYP. AT EACH DOOR 
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SECTION 10 21 13.19 - PLASTIC TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Solid-plastic toilet compartments. 

1.3 COORDINATION 

A. Coordinate requirements for blocking, reinforcing, and other supports concealed within wall to 

ensure that toilet compartments can be supported and installed as indicated. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for toilet compartments. 

1. Door hardware and accessories. 

2. Overhead bracing. 

3. Stiffener. 

4. Anchorage and fasteners. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for item listed 

below; otherwise submit full Product Data for the following: 

1. Solid-plastic toilet compartments: 

C. Shop Drawings: 

1. Include plans, elevations, sections, details, and attachment details. 

2. Show locations of centerlines of plumbing fixtures. 

10 21 13.19 
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3. Show locations of floor drains. 

D. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of 

available colors for each type of toilet compartment. 

E. Samples for Verification: Actual sample of finished products for each type of toilet 

compartment. 

1. Size: Manufacturer's standard size. 

F. Delegated Design Submittals: For grab bars mounted on toilet compartment panels, including 

analysis data signed and sealed by the qualified professional engineer responsible for their 

preparation. 

1. Include structural design calculations indicating compliance with specified structural-

performance requirements. 

G. Sample Warranty: For special warranty. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of toilet compartment by manufacturer indicating 

compliance with performance requirements. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For toilet compartments. 

B. Warranty: Executed special warranty 

1.8 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of plumbing fixtures, walls, columns, ceilings, and 

other construction contiguous with toilet compartments by field measurements, and coordinate 

before fabrication. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of plastic toilet 

compartments that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Not less than 25 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain plastic toilet compartments from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire Performance: Tested in accordance with, and pass the acceptance criteria of, NFPA 286. 

B. Fire-Test-Response Characteristics: 

1. Burning extent of 1 inch or less when tested according to ASTM D635 on plastic sheets 

in thicknesses indicated for the Work. 

2. Self-ignition temperature of 650 deg F or higher when tested according to ASTM D1929 

on plastic sheets in thicknesses indicated for the Work. 

3. Smoke density of 75 or less when tested according to ASTM D2843 on plastic sheets in 

thicknesses indicated for the Work. 

C. Structural Performance: Where grab bars are mounted on toilet compartments, design panels to 

comply with the following requirements: 

1. Panels are able to withstand a concentrated load on grab bar of at least 250 lbf applied at 

any direction and at any point, without deformation of panel. 

D. Regulatory Requirements: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design," ICC A117.1, and building Code in effect for Project for toilet 

compartments designated as accessible. 

2.3 SOLID-PLASTIC TOILET COMPARTMENTS 

A. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1. ASI Global Partitions; Solid Plastic (HDPE), standard type Floor Mounted Overhead 

Braced. 

2. General Partitions Mfg. Corp.; High Density Polymer (HDPE), Series 40-7 Floor 

Supported - Headrail. 

3. Scranton Products; Hiny Hiders Toilet Partitions 55 door and panel height, floor mounted 

overhead-braced. 

B. Toilet-Enclosure Style: Overhead braced, floor anchored. 

C. Urinal-Screen Style:  Overhead braced, floor anchored. 

D. Door, Panel, and Pilaster Construction: Solid, high-density polyethylene (HDPE) material, not 

less than 1 inch thick, seamless, with eased edges, and with homogenous color throughout 

thickness of material.  
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1. Door and Panel Height: Not less than 55 inches. 

2. Door and Panel Mounting Height: 14 inches above finish floor. 

3. Pilaster Height: Not less than 82 inches - Integral Hinges: Configure doors and pilasters 

to receive integral hinges. 

4. Heat-Sink Strip: Manufacturer's continuous, stainless steel strip fastened to exposed 

bottom edges of solid-plastic components to hinder malicious combustion. 

5. Color: One color in each room as selected by Architect from manufacturer's full range. 

E. Urinal-Screen Construction: Matching panel construction. 

F. Pilaster Shoes: Manufacturer's standard design; stainless steel. 

G. Urinal-Screen Post: Manufacturer's standard post design of material matching the thickness and 

construction of pilasters; with shoe matching that on the pilaster. 

H. Brackets (Fittings): 

1. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel. 

2.4 HARDWARE AND ACCESSORIES 

A. Door Hardware and Accessories, Heavy Duty: Manufacturer's heavy-duty institutional 

operating hardware and accessories. 

1. Hinges: Manufacturer's minimum 0.062-inch-thick, stainless steel paired, wraparound, 

self-closing type that can be adjusted to hold doors open at any angle up to 90 degrees, 

allowing emergency access by lifting door. Mount with through bolts. 

2. Latch and Keeper: Manufacturer's heavy-duty, surface-mounted, cast stainless steel latch 

unit, designed to resist damage due to slamming, with combination rubber-faced door 

strike and keeper, and with provision for emergency access. Provide units that comply 

with regulatory requirements for accessibility at toilet enclosures designated as 

accessible. Mount with through bolts. 

3. Coat Hook: Manufacturer's heavy-duty, combination cast stainless steel hook and rubber-

tipped bumper, sized to prevent inswinging door from hitting compartment-mounted 

accessories. Mount with through bolts. 

4. Door Bumper: Manufacturer's heavy-duty, rubber-tipped, cast stainless steel bumper at 

outswinging doors. Mount with through bolts. 

5. Door Pull: Manufacturer's heavy-duty, cast stainless steel pull at outswinging doors that 

complies with regulatory requirements for accessibility. Provide units on both sides of 

doors at toilet enclosures designated as accessible. Mount with through bolts. 

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with 

antigrip profile and in manufacturer's standard finish. 

C. Stiffener: Manufacturer’s standard continuous, aluminum stiffener in manufacturer’s standard 

finish, where recommended by manufacturer for bracing hinge-side pilasters. 



Tetra Tech PLASTIC TOILET COMPARTMENTS 

Architects & Engineers Project No. 279180-22004 10 21 13.19 / Page 5 

D. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished 

to match items they are securing, with theft-resistant-type heads. Provide sex-type bolts for 

through-bolt applications. For concealed anchors, use stainless steel. 

2.5 MATERIALS 

A. Aluminum Castings: ASTM B26/B26M. 

B. Aluminum Extrusions: ASTM B221. 

C. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled 

standard of flatness. 

D. Stainless Steel Castings: ASTM A743/A743M. 

2.6 FABRICATION 

A. Fabricate toilet compartment components to sizes indicated. Coordinate requirements for 

attachment of toilet accessories. 

B. Overhead-Braced, Floor-Anchored Units: Manufacturer's standard corrosion-resistant supports, 

leveling mechanism, and anchors at pilasters and walls to suit floor and wall conditions. Provide 

shoes at pilasters to conceal supports and leveling mechanism. Provide with continuous head 

rail. 

1. Overhead-Braced, Floor-Anchored Urinal-Screen Posts: Manufacturer's standard 

corrosion-resistant anchoring assemblies at posts and walls, with leveling adjustment nuts 

at bottoms of posts. Provide shoes at posts to conceal anchorage. 

C. Door Size and Swings: Unless otherwise indicated, provide 24-inch-wide, inswinging doors for 

standard toilet enclosures (centered between compartment side walls) and 36-inch-wide, 

outswinging doors with a minimum 32-inch-wide, clear opening for toilet enclosures designated 

as accessible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 

fastening, support, alignment, operating clearances, and other conditions affecting performance 

of the Work. 

1. Confirm location and adequacy of blocking and supports required for installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 

straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring 

devices. 

1. Maximum Clearances: 

a. Pilasters and Panels or Screens: 1/2 inch. 

b. Panels or Screens and Walls: 1 inch. 

2. Full-Height (Continuous) Brackets: Secure panels or screens to walls and to pilasters with 

full-height brackets. 

a. Locate bracket fasteners, so holes for wall anchors occur in masonry or tile joints. 

b. Align brackets at pilasters with brackets at walls. 

B. Overhead-Braced, Floor-Anchored Units: Secure pilasters to floor and level, plumb, and 

tighten. Set pilasters with anchors penetrating not less than 1-3/4 inches into structural floor 

unless otherwise indicated in manufacturer's written instructions. Secure continuous head rail to 

each pilaster with no fewer than two fasteners. Hang doors to align tops of doors with tops of 

panels and adjust, so tops of doors are parallel with overhead brace when doors are in closed 

position. 

1. Overhead-Braced, Floor-Anchored Urinal Screens: Attach with anchoring devices to suit 

supporting structure. Set units level and plumb, rigid, and secured to resist lateral impact. 

3.3 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware in accordance with hardware 

manufacturer's written instructions for proper operation. Set hinges on inswinging doors to hold 

doors open approximately 30 degrees from closed position when unlatched. Set hinges on 

outswinging doors and doors for compartments designated as accessible to return doors to fully 

closed position. 

END OF SECTION 10 21 13.19 
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SECTION 10 26 00 - WALL AND DOOR PROTECTION 

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. Corner guards. 

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:  Include construction details, material descriptions, impact strength, fire-test-

response characteristics, dimensions of individual components and profiles, and finishes for 

each impact-resistant wall protection unit. 

B. Shop Drawings:  For each impact-resistant wall protection unit showing locations and extent.  

Include sections, details, and attachments to other work. 

C. Samples for Verification and Initial Color Selection:  For each type of impact-resistant wall 

protection unit indicated. 

1. Corner Guards:  12 inches long.  Include examples of joinery, corners, end caps, top caps, 

and field splices. 

D. Warranty:  Sample of special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Certificates:  For each impact-resistant plastic material, from manufacturer. 

10 26 00 
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1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each impact-resistant wall protection unit to include in maintenance 

manuals. 

1. Include recommended methods and frequency of maintenance for maintaining optimum 

condition of plastic covers under anticipated traffic and use conditions.  Include 

precautions against using cleaning materials and methods that may be detrimental to 

plastic finishes and performance. 

B. Warranty: Executed special warranty. 

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. Corner-Guard Covers:  Full-size plastic covers of maximum length equal to 5 percent of 

each type, color, and texture of units installed, but no fewer than two, 5-foot-long units. 

B. Include mounting and accessory components.  Replacement materials shall be from same 

production run as installed units. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Source Limitations:  Obtain impact-resistant wall protection units from single source from 

single manufacturer. 

C. Surface-Burning Characteristics:  Provide impact-resistant, plastic wall protection units with 

surface-burning characteristics as determined by testing identical products per ASTM E 84, 

NFPA 255, or UL 723 by UL or another qualified testing agency. 

D. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & 

Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, 

ICC/ANSI A117.1, and building code in effect for Project. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Store impact-resistant wall protection units in original undamaged packages and containers 

inside well-ventilated area protected from weather, moisture, soiling, extreme temperatures, and 

humidity. 

1. Maintain room temperature within storage area at not less than 70 deg F during the period 

plastic materials are stored. 

2. Keep plastic sheet material out of direct sunlight. 
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3. Store plastic wall protection components for a minimum of 72 hours, or until plastic 

material attains a minimum room temperature of 70 deg F. 

a. Store corner-guard covers in a vertical position. 

b. Store wall-guard covers in a horizontal position. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install impact-resistant wall protection units until 

building is enclosed and weatherproof, wet work is complete and dry, and HVAC system is 

operating and maintaining temperature at 70 deg F for not less than 72 hours before beginning 

installation and for the remainder of the construction period. 

1.11 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of impact-resistant wall protection units that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures. 

b. Deterioration of plastic and other materials beyond normal use. 

2. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Stainless-Steel Sheet:  ASTM A 240/A 240M. 

B. Fasteners:  Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal screws, bolts, 

and other fasteners compatible with items being fastened.  Use security-type fasteners where 

exposed to view. 

2.2 CORNER GUARDS 

A. Surface-Mounted, Metal Corner Guards:  Fabricated from one-piece, formed, or extruded metal 

with formed edges; with wrap, double 90-degree turn to match wall condition. 

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. Construction Specialties, Inc.; Acrovyn Model ASCO-8. 

b. Korogard Wall Protection Systems; a division of RJF International Corporation; 

Stainless Steel Corner Guards. 

http://www.specagent.com/LookUp/?uid=123456792665&mf=04&src=wd
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c. Pawling Corporation; Pro-Tek CG-50. 

2. Material:  Stainless steel, Type 304. 

a. Thickness:  Minimum 0.0625 inch (16 gage). 

b. Finish:  Directional satin, No. 4. 

3. Wing Size:  Nominal 3-1/2 by width of wall- verify per location. 

4. Corner Radius:  1/8 inch. 

5. Height: 6 feet, unless noted otherwise. 

6. Mounting:  Flat-head, countersunk stainless-steel screws through factory-drilled 

mounting holes. 

2.3 FABRICATION 

A. Fabricate impact-resistant wall protection units to comply with requirements indicated for 

design, dimensions, and member sizes, including thicknesses of components. 

B. Assemble components in factory to greatest extent possible to minimize field assembly.  

Disassemble only as necessary for shipping and handling. 

C. Fabricate components with tight seams and joints with exposed edges rolled.  Provide surfaces 

free of wrinkles, chips, dents, uneven coloration, and other imperfections.  Fabricate members 

and fittings to produce flush, smooth, and rigid hairline joints. 

2.4 METAL FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

1. Remove tool and die marks and stretch lines, or blend into finish. 

2. Grind and polish surfaces to produce uniform finish, free of cross scratches. 

3. Run grain of directional finishes with long dimension of each piece. 

4. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign 

matter and leave surfaces chemically clean. 

B. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and wall areas, with Installer present, for compliance with requirements for 

installation tolerances, fire rating, and other conditions affecting performance of work. 

http://www.specagent.com/LookUp/?uid=123456792670&mf=04&src=wd
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B. Examine walls to which impact-resistant wall protection will be attached for blocking, grounds, 

and other solid backing that have been installed in the locations required for secure attachment 

of support fasteners. 

1. For impact-resistant wall protection units attached with adhesive, 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. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Complete finishing operations, including painting, before installing impact-resistant wall 

protection system components. 

B. Before installation, clean substrate to remove dust, debris, and loose particles. 

3.3 INSTALLATION 

A. General:  Install impact-resistant wall protection units level, plumb, and true to line without 

distortions.  Do not use materials with chips, cracks, voids, stains, or other defects that might be 

visible in the finished Work. 

1. Install impact-resistant wall protection units in locations and at mounting heights 

indicated on Drawings. 

2. Provide splices, mounting hardware, anchors, and other accessories required for a 

complete installation. 

a. Provide anchoring devices to withstand imposed loads. 

b. Where splices occur in horizontal runs of more than 20 feet, splice aluminum 

retainers and plastic covers at different locations along the run, but no closer than 

12 inches. 

c. Adjust end and top caps as required to ensure tight seams. 

B. Impact-Resistant Wall Covering:  Install top and edge moldings, corners, and divider bars as 

required for a complete installation. 

3.4 CLEANING 

A. Immediately after completion of installation, clean plastic covers and accessories using a 

standard, ammonia-based, household cleaning agent. 
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B. Remove excess adhesive using methods and materials recommended in writing by 

manufacturer. 

END OF SECTION 10 26 00 
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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. Electric hand dryers. 

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 disposer. 

10 28 00 
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3. Mirror, glass. 

4. Electric hand dryer. 

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. 

B. Structural Performance: Design accessories and fasteners to comply with the following 

requirements: 
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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 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). 

D. Mirror, Glass MG/MGT: 

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. 
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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 ELECTRIC HAND DRYERS 

A. Source Limitations: Obtain warm-air dryers from single source from single manufacturer. 

B. Electric Hand Dryer EHD: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Stainless Steel, with Satin Finish: 

1) American Specialties, Inc.; 0185-93. 

2) Bradley Corporation; 2902-287400. 

3) World Dryer; SLIMdri L-973.  

2. Description: Standard-speed, electric hand dryer. 

3. Mounting:  Surface mounted, with low-profile design. 

4. Operation:  Electronic-sensor activated with timed power cut-off switch. 

5. Electrical Requirements:  100-120 V, 9.5 A, 1,150 W. 

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. 
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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. 

3.3 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written instructions. 

END OF SECTION 10 28 00 
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SECTION 10 44 13 - FIRE PROTECTION CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-protection cabinets for the following: 

a. Portable fire extinguisher. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 10 Section “Fire 

Extinguishers” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Show door hardware, cabinet type, trim style, and panel 

style. Include roughing-in dimensions and details showing mounting method and relationships 

of box and trim to surrounding construction. Include accessories. 

1. Non-rated fire protection cabinets. 

2. Rated fire protection cabinets. 

B. Product Schedule: For fire-protection cabinets. Indicate whether recessed or semirecessed. 

Coordinate final fire-protection cabinet schedule with fire-extinguisher schedule to ensure 

proper fit and function. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For fire-protection cabinets to include in maintenance manuals. 

1.6 COORDINATION 

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers 

indicated are accommodated. 

B. Coordinate sizes and locations of fire-protection cabinets with wall depths. 

10 44 13 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain fire-protection cabinets and fire extinguishers from single source 

from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Fire-Protection Cabinets: Listed and labeled to comply with requirements in 

ASTM E814 for fire-resistance rating of walls where they are installed. 

2.3 NON-RATED FIRE-PROTECTION CABINET 

A. Cabinet Type: Suitable for fire extinguisher. 

B. Cabinet Construction: Nonrated. 

C. Cabinet Tub Material: Cold-rolled steel sheet. 

D. Recessed Cabinet: 

1. Exposed Flat Trim: One-piece combination trim and perimeter door frame overlapping 

surrounding wall surface, with exposed trim face and wall return at outer edge 

(backbend). 

2. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; 1620. 

b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Ambassador 2015. 

c. Larsen's Manufacturing Company; Architectural Series 2712-R.  

E. Semirecessed Cabinet: One-piece combination trim and perimeter door frame overlapping 

surrounding wall surface, with exposed trim face and wall return at outer edge (backbend). 

1. Rolled-Edge Trim: 2-1/2-inch backbend depth. 

2. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; 1622. 

b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Ambassador 2017. 

c. Larsen's Manufacturing Company; Architectural Series 2712-RL. 

F. Door and Frame Material:  Steel sheet. 
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G. Door Style:  Solid opaque panel with frame. 

H. Door Hardware: Manufacturer's standard door-operating hardware of proper type for cabinet 

type, trim style, and door material and style indicated. 

1. Provide projecting door pull and friction latch. 

2. Provide continuous hinge, of same material and finish as trim, permitting door to open 

180 degrees. 

I. Accessories: 

1. Identification: Lettering complying with authorities having jurisdiction for letter style, 

size, spacing, and location. Locate as directed by Architect. 

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE 

EXTINGUISHER." Lettering color and orientation as directed by Architect. 

2. Alarm: Alarm that actuates when fire extinguisher is removed from cabinet and that is 

powered by batteries. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide Safety 

Technology International, Inc.; Mini Theft Stopper, Model STI-6255, or 

comparable product. 

J. Materials: 

1. Cold-Rolled Steel: ASTM A1008/A1008M, Commercial Steel (CS), Type B. 

a. Finish:  Baked enamel, TGIC polyester powder coat, HAA polyester powder coat, 

epoxy powder coat, or polyester/epoxy hybrid powder coat, complying with 

AAMA 2603. 

b. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 

coating and resin manufacturers' written instructions. 

c. Color:  

1) Exterior:  Red. 

2) Interior: White. 

2. Aluminum: ASTM B221 for extruded shapes and aluminum sheet, with strength and 

durability characteristics of not less than Alloy 6063-T5 for aluminum sheet. 

a. Finish: Clear anodic. 

3. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304. 

a. Finish: ASTM A480/A480M No. 4 directional satin finish. 

4. Tempered Float Glass: ASTM C1048, Kind FT, Condition A, Type I, Quality q3, 3 mm 

thick, Class 1 (clear). 
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K. Placement: Provide at all locations, except as otherwise indicated. 

2.4 RATED FIRE-PROTECTION CABINET 

A. Cabinet Type: Suitable for fire extinguisher. 

B. Cabinet Construction:  For one and two-hour rated walls. 

C. Cabinet Tub Material:  Cold-rolled steel sheet. 

D. Recessed Cabinet: 

1. Exposed Flat Trim: One-piece combination trim and perimeter door frame overlapping 

surrounding wall surface, with exposed trim face and wall return at outer edge 

(backbend). 

2. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; FR-1620. 

b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Ambassador 2015 Fire-FX2. 

c. Larsen's Manufacturing Company; Architectural Series Flame-Shield FS 2712-R. 

E. Semirecessed Cabinet: One-piece combination trim and perimeter door frame overlapping 

surrounding wall surface, with exposed trim face and wall return at outer edge (backbend). 

1. Rolled-Edge Trim: 2-1/2-inch backbend depth. 

2. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; FR-1622. 

b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Ambassador 2017 Fire-FX2. 

c. Larsen's Manufacturing Company; Architectural Series Flame-Shield FS 2712-RL 

F. Door and Frame Material:  Steel sheet. 

G. Door Style:  Solid opaque panel with frame. 

H. Door Hardware: Manufacturer's standard door-operating hardware of proper type for cabinet 

type, trim style, and door material and style indicated. 

1. Provide projecting door pull and friction latch. 

2. Provide continuous hinge, of same material and finish as trim, permitting door to open 

180 degrees. 
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I. Accessories: 

1. Identification: Lettering complying with authorities having jurisdiction for letter style, 

size, spacing, and location. Locate as directed by Architect. 

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE 

EXTINGUISHER." Lettering color and orientation as directed by Architect. 

2. Alarm: Alarm that actuates when fire extinguisher is removed from cabinet and that is 

powered by batteries. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide Safety 

Technology International, Inc.; Mini Theft Stopper, Model STI-6255, or 

comparable product. 

J. Materials: 

1. Cold-Rolled Steel: ASTM A1008/A1008M, Commercial Steel (CS), Type B. 

a. Finish:  Baked enamel, TGIC polyester powder coat, HAA polyester powder coat, 

epoxy powder coat, or polyester/epoxy hybrid powder coat, complying with 

AAMA 2603. 

b. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 

coating and resin manufacturers' written instructions. 

c. Color: 

1) Exterior:  Red. 

2) Interior: White. 

2. Aluminum: ASTM B221 for extruded shapes and aluminum sheet, with strength and 

durability characteristics of not less than Alloy 6063-T5 for aluminum sheet. 

a. Finish: Clear anodic. 

3. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304. 

a. Finish: ASTM A480/A480M No. 4 directional satin finish. 

4. Tempered Float Glass: ASTM C1048, Kind FT, Condition A, Type I, Quality q3, 3 mm 

thick, Class 1 (clear). 

K. Placement: Provide at rated wall locations. 

2.5 FABRICATION 

A. Fire-Protection Cabinets: Provide manufacturer's standard box (tub) with trim, frame, door, and 

hardware to suit cabinet type, trim style, and door style indicated. 
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1. Weld joints and grind smooth. 

2. Miter corners and grind smooth. 

3. Provide factory-drilled mounting holes. 

B. Cabinet Doors: Fabricate doors according to manufacturer's standards, from materials indicated 

and coordinated with cabinet types and trim styles. 

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2 

inch thick. 

2. Miter and weld perimeter door frames and grind smooth. 

C. Cabinet Trim: Fabricate cabinet trim in one piece with corners mitered, welded, and ground 

smooth. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's AMP 500, "Metal Finishes Manual for Architectural and Metal 

Products," for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces of fire-protection cabinets from damage by 

applying a strippable, temporary protective covering before shipping. 

C. Finish fire-protection cabinets after assembly. 

D. Appearance of Finished Work: Noticeable variations in same piece are unacceptable.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and partitions for suitable framing depth and blocking where recessed and 

semirecessed cabinets will be installed. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare recesses for recessed and semirecessed fire-protection cabinets as required by type and 

size of cabinet and trim style. 

3.3 INSTALLATION 

A. General: Install fire-protection cabinets in locations and at mounting heights indicated or, if not 

indicated, at height indicated below:  

1. Fire-Protection Cabinets: 40 inches above finished floor to top of cabinet rough opening 

aligned with masonry coursing. 



Tetra Tech FIRE PROTECTION CABINETS 

Architects & Engineers Project No. 279180-22004 10 44 13 / Page 7 

B. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb. 

1. Fasten alarm to inside back surface of fire protection cabinets, located to allow fire 

extinguisher to rest securely on bottom of cabinet. 

2. Unless otherwise indicated, provide recessed fire-protection cabinets. If wall thickness is 

inadequate for recessed cabinets, provide semirecessed fire-protection cabinets. 

3.4 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection cabinets 

are installed unless otherwise indicated in manufacturer's written installation instructions. 

B. Adjust fire-protection cabinet doors to operate easily without binding.  

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces as 

recommended by manufacturer. 

D. Touch up marred finishes or replace fire-protection cabinets that cannot be restored to factory-

finished appearance. Use only materials and procedures recommended or furnished by fire-

protection cabinet and mounting bracket manufacturers. 

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond successful 

repair by finish touchup or similar minor repair procedures. 

END OF SECTION 10 44 13 
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SECTION 10 44 16 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 

extinguishers. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 10 Section “Fire 

Protection Cabinets” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include rating and classification, material descriptions, 

dimensions of individual components and profiles, and finishes for fire extinguisher and 

mounting brackets. 

1. Mounting brackets. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Multipurpose dry-chemical type in steel container (ABC). 

C. Product Schedule: For fire extinguishers. Coordinate final fire-extinguisher schedule with fire-

protection cabinet schedule to ensure proper fit and function. 

D. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance manuals. 

B. Warranty: Executed special warranty. 

10 44 16 



FIRE EXTINGUISHERS  Tetra Tech 

10 44 16 / Page 2 Project No. 279180-22004 Architects & Engineers 

1.6 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 

function. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to correct or 

replace fire extinguishers that fail in materials or workmanship within specified warranty 

period. 

1. Failures include, but are not limited to, the following: 

a. Failure of hydrostatic test according to NFPA 10 when testing interval required by 

NFPA 10 is within the warranty period. 

b. Faulty operation of valves or release levers. 

2. Warranty Period:  Minimum of five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 

Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 

testing agency acceptable to authorities having jurisdiction. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet and mounting 

bracket indicated. 

1. Source Limitations: Obtain fire extinguishers and fire-protection cabinets from single 

source from single manufacturer. 

2. Valves: Manufacturer's standard. 

3. Handles and Levers: Manufacturer's standard. 

4. Instruction Labels: Include pictorial marking system complying with NFPA 10, 

Appendix B. 

B. Multipurpose Dry-Chemical Type in Steel Container (ABC): UL-rated 4-A:80-B:C, 10-lb 

nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel 

container. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; 4010. 



Tetra Tech FIRE EXTINGUISHERS 

Architects & Engineers Project No. 279180-22004 10 44 16 / Page 3 

b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Cosmic 10E. 

c. Larsen's Manufacturing Company; MP10. 

2. Placement: In fire extinguisher cabinet and 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 and fire extinguisher cabinets with graphic fire extinguisher 

image applied to projecting mounting surface. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 

Compliance Signs, Inc.; Red 3D Triangle-Mount (Graphic Only) Fire Extinguisher 

Sign NHE-13844Tri, or comparable product. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Install fire extinguishers and mounting brackets in locations indicated and in 

compliance with requirements of authorities having jurisdiction. 

1. Mounting Brackets: Top of fire extinguisher to be at 40 inches above finished floor. 
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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 and fire 

extinguisher cabinet, aligning top of sign with top of adjacent door frame, unless otherwise 

indicated. 

END OF SECTION 10 44 16 
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SECTION 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. Fire Blanket. 

2. 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. Flammable Liquid Storage:  Where cabinets are indicated for solvent or flammable liquid 

storage, provide units that are listed and labeled as complying with requirements in NFPA 30 by 

a testing and inspecting agency acceptable to authorities having jurisdiction. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

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. 

11 53 63 
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PART 2 - PRODUCTS 

2.1 LABORATORY EQUIPMENT 

A. 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. 

B. 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. 

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. 



Tetra Tech LABORATORY EQUIPMENT AND ACCESSORIES 

Architects & Engineers Project No. 279180-22004 11 53 63 / Page 3 

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 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. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that 

stops shade movement when bead chain is released; permanently adjusted and lubricated; with 

chain retainer. 

1. Bead Chains:  Manufacturer's standard. 

a. Limit Stops:  Provide upper and lower ball stops. 

C. 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. Shadebands: 

1. Shadeband Material:  Light-blocking fabric similar to “Sun-Bloc Series” fabric by Draper 

Inc.  

E. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

1. Type:  Enclosed in sealed pocket of shadeband material. 

F. 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. 

http://www.specagent.com/LookUp/?uid=123456789482&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789483&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789485&mf=04&src=wd


ROLLER WINDOW SHADES  Tetra Tech 

12 24 13 / Page 4 Project No. 279180-22004 Architects & Engineers 

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. 

G. 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 label with words "RESCUE WINDOW" Install labels on shades associated 

with rescue window coordinate with Architect for location. 

1. Color: Opaque, bright yellow background with black letters. 

2. Size: 2 inches by 1 inch, 3/8” wide lines to form letters.  

3. Text: “RESCUE WINDOW”, readable from room side of window. 

2.4 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 label 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. 

http://www.specagent.com/LookUp/?uid=123456789482&mf=04&src=wd
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C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 ROLLER-SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's 

written instructions. 

1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches to interior face of 

glass.  Allow clearances for window operation hardware. 

2. Hang shades at window to fit opening properly and operate smoothly and efficiently. 

Hang each shade perfectly level and with spring tension of roller properly adjusted. 

Locate tips of adjoining shades no further than 3/8 inch apart when two or more are 

mounted back-to-back. 

3. Install each shade on brackets securely fastened to ceiling or wall as shown on Drawings. 

Furnish and install new brackets and other hardware required for proper installation of 

shades. 

B. Prior to installation of roller-shade units, coordinate installation locations and method of 

installation with window manufacturer, do not secure roller-shade units to window frame.   

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or 

malfunction throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 

Installer, that ensure that roller shades are without damage or deterioration at time of Substantial 

Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, 

before time of Substantial Completion. 

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. 

2. Accessory items, including: 

a. All filler panels, frame units, scribe strips, strips at walls, and similar items. 

b. Cutouts for sinks, faucets, fittings, and other plumbing and electrical fixtures, 

electrical and mechanical runs and connections and similar items.   

c. Epoxy resin countertops and sinks, drains and tail pieces. 

d. Materials and devices necessary to make solid connections to existing structure. 

C. Products Furnished but not Installed Under this Section. 

1. Mechanical components, electrical components, plumbing components and similar items 

included with specified casework items; refer to "Sequencing and Scheduling." 

1.3 DEFINITIONS 

A. Definitions in the AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" apply to 

the work of this Section. 

B. MDF:  Medium-density fiberboard. 

C. Hardwood Plywood:  A panel product composed of layers or plies of veneer, or of veneers in 

combination with lumber core, hardboard core, MDF core, or particleboard core, joined with 

adhesive and faced both front and back with hardwood veneers. 

12 32 13 
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1.4 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections to ensure that casework can be supported and installed 

as indicated. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Casework. 

2. Hinges. 

3. Pulls. 

4. Door catches. 

5. Drawer slides. 

6. Drawer and hinged door locks. 

7. Adjustable shelf supports. 

8. Wardrobe rod. 

9. Coat hooks. 

10. Closet rod and shelf. 

11. Grilles. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  

Show fabrication details, including types and locations of hardware.  Show installation details, 

including field joints and filler panels.  Indicate manufacturer's catalog numbers for casework. 

1. Roughing Drawings:  Submit roughing drawings, showing complete roughing dimensions 

for plumbing, ventilating and electric services and components to be installed in 

casework, including location of existing roughing and dimensions, where applicable. 

2. Groups/Assemblies:  Submit shop drawings of groups or assemblies, including 

descriptions identifying units, parts, and accessories of each item and showing materials, 

dimensions, cabinet-cut details, and sink locations (where applicable). 

3. Field Measurements:  Prior to fabrication or ordering of any specified casework items, 

verify measurement at Site of actual space reserved for casework items; DO NOT take 

measurements from Contract Drawings.  Give due consideration to architectural, 

structural, or mechanical discrepancies occurring during building construction.  Make 

such discrepancies immediately known to Architect and obtain clarification of 

discrepancy in writing before proceeding with installation of affected casework items. 

4. Color/Finishes:  Shop drawings are not to include colors, wood finishes, stains, etc.  All 

colors are to be selected by the Architect and issued to the contractor by an ASI during 

the construction phase. 

C. Samples: 

1. Casework Units:  Without cost to Owner, submit samples, as requested, to demonstrate 

Contractor's ability to furnish required casework. 
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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.  

D. Mock-Ups: Submit following units for comparison with items installed as part of casework 

installation.  Mock-up units must be submitted prior to or with casework submittal.  Casework 

submittals and shop drawings will not be approved without mock-up units. 

1. One full-size base cabinet unit complete with hardware, doors, and drawers; without 

finish top. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates. 

1. Joint Tolerances 400C-T-1. 

2. Finishness Test 400C-T-2. 

C. Sample Warranty:  For special warranty. 

D. Installer Experience Listing: Submit list of completed projects using products proposed for this 

Project, including owner’s contact and telephone number for each project, demonstrating 

compliance with applicable “Qualifications” requirements specified below in “Quality 

Assurance” article. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish complete touchup kit for each type and finish of casework provided.  Include scratch 

fillers, stains, finishes, and other materials necessary to perform permanent repairs to damaged 

casework finish. 

1.8 QUALITY ASSURANCE 

A. Manufacturer:  Minimum 5-years’ experience in manufacture of casework and other items 

similar to those specified and minimum 5 completed casework installations of similar size and 

requirements to that specified. 

B. Installer:  Minimum 5 completed casework installations of similar size and requirements to that 

specified. 

C. Installer Qualifications:  An authorized representative who is trained and approved by 

manufacturer for installation of units required for this Project and a certified participant in 

AWI's Quality Certification Program 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver casework only after painting, utility roughing-in, and similar operations that could 

damage, soil, or deteriorate casework have been completed in installation areas.  If casework 

must be stored in other than installation areas, store only in areas where environmental 

conditions meet requirements specified in "Project Conditions" Article. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 

handling and installation. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install casework until building is enclosed, wet 

work is complete, and HVAC system is operating and maintaining temperature and relative 

humidity at occupancy levels during the remainder of the construction period. Maintain 

temperature and relative humidity during the remainder of the construction period in range 

recommended for Project location by the AWI's, "Architectural Woodwork Standards." 

B. Field Measurements:  Prior to fabrication or ordering of any specified casework items, verify 

measurement at Site of actual space reserved for casework items; DO NOT take measurements 

from Contract Drawings.  Give due consideration to architectural, structural, or mechanical 

discrepancies occurring during building construction.  Make such discrepancies immediately 

known to Architect and obtain clarification of discrepancy in writing before proceeding with 

installation of affected casework items. 

C. Locate concealed framing, blocking, and reinforcements that support casework by field 

measurements before being enclosed, and indicate measurements on Shop Drawings. 

1.11 SEQUENCING AND SCHEDULING 

A. Coordinate the layout and installation of casework with all Prime Contractors.  See Section 01 

12 00 for each Contractor’s coordination responsibilities. 

B. Refer to the casework model numbers for the plumbing and electrical fittings and fixtures that 

are shown to be part of the casework. Deliver these fittings and fixtures to the contractor 

assigned to their installation in Section 01 12 00. Obtain a signed receipt for their delivery. 

C. Provide all holes / cut outs in the casework for all Prime Contractors on the Project. Coordinate 

with the work on the E, P, & HVAC drawings and division 22, 23, 26, 27, and 28.  

1.12 MAINTENANCE 

A. Extra Materials: Furnish complete touchup kit for each type and color of wood laboratory 

casework provided.  Include scratch fillers, stains, finishes, and other materials necessary to 

perform permanent repairs to damaged laboratory casework finish. 
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1.13 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of casework that fail in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of components or other failures of glue bond. 

b. Warping of components. 

c. Failure of operating hardware. 

d. Deterioration of finishes. 

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 “Wood Laboratory 

Casework Contemporary Style” by Wood-Metal Industries (Division of Wood-Mode, Inc.) 

Selinsgrove, PA or comparable product by one of the following: 

1. Kewaunee Scientific Corporation. 

2. Sheldon Laboratory Systems. 

C. Source Limitations:  Obtain wood-veneer-faced casework with tops, sinks, special equipment, 

and service fixtures from same casework supplier to establish single responsibility for all 

casework components. 

2.2 CASEWORK, GENERAL 

A. Quality Standard:  Unless otherwise indicated, comply with the AWI's, AWMAC's, and WI's 

"Architectural Woodwork Standards" for grades of casework indicated for construction, 

finishes, installation, and other requirements. 

1. Grade:  Premium 

2. Provide labels and certificates from AWI certification program indicating that 

casework, including installation, complies with requirements of grades specified. 

http://www.specagent.com/LookUp/?ulid=7078&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838403&mf=04&src=wd
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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:  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. Formica Corporation. 

d. Wilsonart International. 

4. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

J. Epoxy Resin Countertop:  Factory-molded modified epoxy-resin formulation with smooth, non-

specular finish, edge as per details. 

1. Physical Properties: 

a. Flexural Strength:  ........................ Not less than 10,000 psi. 

b. Modulus of Elasticity:  ................. Not less than 2,000,000 psi. 

c. Hardness (Rockwell M): .............. Not less than 100. 

d. Water Absorption (24 Hours):  ..... Not more than 0.02 percent. 

e. Heat Distortion Point:  .................. Not less than 260 deg F. 

2. Chemical Resistance:  Epoxy-resin material has the following ratings when tested with 

indicated reagents according to NEMA LD 3, Test Procedure 3.4.5: 

a. No Effect:  Acetic acid (98 percent), acetone, ammonium hydroxide (28 percent), 

benzene, carbon tetrachloride, dimethyl formamide, ethyl acetate, ethyl alcohol, 

ethyl ether, methyl alcohol, nitric acid (70 percent), phenol, sulfuric acid (60 

percent), and toluene. 

b. Slight Effect:  Chromic acid (60 percent) and sodium hydroxide (50 percent). 

3. Countertop Fabrication:  Fabricate with factory cutouts for sinks and with butt joints 

assembled with epoxy adhesive and pre-fitted, concealed metal splines. 

a. Countertop Configuration: Molded into solid, flat, min.1 inch thick, 

1) Drip groove 

2) Back splash  

3) Marine edge 

http://www.specagent.com/LookUp/?ulid=5491&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789759&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789763&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789771&mf=04&src=wd


Tetra Tech MANUFACTURED WOOD-VENEER-FACED CASEWORK 

Architects & Engineers Project No. 279180-22004 12 32 13 / Page 9 

4) Rounded edges and corners - refer to details 

b. Countertop Configuration:  As indicated. 

c. Countertop Construction:  Uniform throughout full thickness. 

4. Color:  Black, Gray or Beige As selected by Architect from manufacturer's full range. 

K. Solid Surface window sills 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. Formica Corporation. 

d. Wilsonart International. 

5. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

2.5 FABRICATION 

A. Base Cabinet Construction: 

1. Tops:  Horizontal frame with pinned mortise and tenon joints; joined to cabinet side with 

8-mm hardwood dowels on 32-mm centers.  Includes 1-1/8-inch thick x 1-3/4-inch deep 

front rail with 3/4-inch thick x 1-1/4-inch deep side rails and 3/4-inch thick x 1-3/4-inch 

deep back rail. 

2. Divider Under Drawers:  3/4-inch thick x 2-1/4-inch deep front cross rail, secured to 

cabinet sides with 8-mm hardwood dowels on 32-mm centers.  On all-drawer cabinets 

where locks are indicated, hardboard panel fitted in intermediate horizontal frame and 

placed between drawers to prevent access to other drawers. 

3. Bottoms:  3/4-inch thick 7-ply hardwood plywood, let into 1-1/8-inch thick x 1-3/4-inch 

deep bottom rail and jointed to cabinet sides with 8-mm hardwood dowels on 32-mm 

centers. 

http://www.specagent.com/LookUp/?ulid=5491&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789759&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789763&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789771&mf=04&src=wd
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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. Top Coat:  Varnish consisting of moisture of chlorinated polymers and co-polymers 

suitably compounded with oil modified alkyd resin and other resinous plasticizers in 

solution of aromatic and oxygenated solvents. Produces cured film gloss with range of 

40-50 measured by 60-degree gloss meter.  Rubbed effect accomplished by inorganic 

flatting agent and acid catalyst added prior to spraying to convert film to cured state.  

Thorough sanding of previous coating provided to promote inter-coat adhesion with 

careful dusting to remove all powdered finish and abrasive prior to final coating. 

5. Chemical Resistance Properties –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, magnet catch.  Provide two 

catches on doors more than 48 inches high. 

E. Drawer Slides:  BHMA A156.9, Type B05091. 

1. Standard Duty (Grade 1, Grade 2, and Grade 3):  Side mounted and extending under the 

bottom edge of drawer; full partial-extension type; epoxy-coated steel with polymer 

rollers. 

2. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-overtravel-

extension type; zinc-plated, steel ball-bearing slides. 

3. Box Drawer Slides:  Grade 1HD-100, for drawers not more than 6 inches high and 24 

inches wide. 

4. File Drawer Slides:  Grade 1HD-200, for drawers more than 6 inches high or 24 inches 

wide. 

F. Drawer and Hinged Door Locks:  Cylindrical (cam) type, five-pin tumbler, brass with chrome-

plated finish, and complying with BHMA A156.11, Grade 1. Each room is to be keyed and 

master keyed.  

1. Provide a minimum of two keys per lock and six master keys. 

2. Provide locks on all doors and drawers. 

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.   

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. 
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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. 

3.3 CLEANING 

A. Repair or remove and replace defective work as directed on completion of installation. 

B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to 

match original factory finish, as approved by Architect. 

C. Protect countertop surfaces during construction with 6-mil plastic or other suitable water-

resistant covering.  Tape to underside of countertop at minimum of 48 inches o.c. 

END OF SECTION 12 32 13 
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SECTION 12 32 16 - MANUFACTURED PLASTIC-LAMINATE-FACED CASEWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes plastic-laminate-faced cabinets of stock design. 

B. Section Includes 

1. Plastic laminate faced casework - overlay door design, including (but not limited to): 

a. Wall, base and tall cabinets. 

b. Tops for all base units. 

c. Solid Surface window sills. 

d. ADA safety station. 

2. Accessory items, including: 

a. All filler panels, frame units, scribe strips, strips at walls, and similar items. 

b. Cutouts for sinks, faucets, fittings, and other plumbing and electrical fixtures, 

electrical and mechanical runs and connections and similar items.   

c. Materials and devices necessary to make solid connections to existing structure. 

C. Products Furnished but not Installed Under this Section. 

1. Mechanical components, electrical components, plumbing components and similar items 

included with specified casework items; refer to "Sequencing and Scheduling." 

1.3 DEFINITIONS 

A. Definitions in the AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" apply to 

the work of this Section. 

B. MDF:  Medium-density fiberboard. 

C. Hardwood Plywood:  A panel product composed of layers or plies of veneer, or of veneers in 

combination with lumber core, hardboard core, MDF core, or particleboard core, joined with 

adhesive and faced both front and back with hardwood veneers. 

12 32 16 
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1.4 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections to ensure that casework can be supported and installed 

as indicated. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Casework. 

2. Hinges. 

3. Pulls. 

4. Door catches. 

5. Drawer slides. 

6. Drawer and hinged door locks. 

7. Sliding-door hardware sets. 

8. Adjustable shelf supports. 

9. Wardrobe rod. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  

Show fabrication details, including types and locations of hardware.  Show installation details, 

including field joints and filler panels.  Indicate manufacturer's catalog numbers for casework. 

1. Roughing Drawings:  Submit roughing drawings, showing complete roughing dimensions 

for plumbing, ventilating and electric services and components to be installed in 

casework, including location of existing roughing and dimensions, where applicable. 

2. Groups/Assemblies:  Submit shop drawings of groups or assemblies, including 

descriptions identifying units, parts, and accessories of each item and showing materials, 

dimensions, cabinet-cut details, and sink locations (where applicable). 

3. Field Measurements:  Prior to fabrication or ordering of any specified casework items, 

verify measurement at Site of actual space reserved for casework items; DO NOT take 

measurements from Contract Drawings.  Give due consideration to architectural, 

structural, or mechanical discrepancies occurring during building construction.  Make 

such discrepancies immediately known to Architect and obtain clarification of 

discrepancy in writing before proceeding with installation of affected casework items. 

4. Color/Finishes:  Shop drawings are not to include colors, wood finishes, stains, etc.  All 

colors are to be selected by the Architect and issued to the contractor by an ASI during 

the construction phase. 

C. Samples: 

1. Casework Units:  Without cost to Owner, submit representative samples, as requested, to 

demonstrate Contractor's ability to furnish required casework. 

2. Color Selection:  Submit actual samples of finishes, colors, and materials as required for 

color selection. Submit full range of manufacture colors.  
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates. 

1. Joint Tolerances 400C-T-1. 

2. Finishes Test 400C-T-2. 

C. Sample Warranty:  For special warranty. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Minimum 5-years’ experience in manufacture of casework and 

other items similar to those specified and minimum 5 completed casework installations of 

similar size and requirements to that specified. 

B. Installer Qualifications:  An authorized representative who is trained and approved by 

manufacturer for installation of units required for this Project and a certified participant in 

AWI's Quality Certification Program (QCP). 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver casework only after painting, utility roughing-in, and similar operations that could 

damage, soil, or deteriorate casework have been completed in installation areas.  If casework 

must be stored in other than installation areas, store only in areas where environmental 

conditions meet requirements specified in "Project Conditions" Article. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 

handling and installation. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install casework until building is enclosed, wet 

work is complete, and HVAC system is operating and maintaining temperature and relative 

humidity at occupancy levels during the remainder of the construction period. Maintain 

temperature and relative humidity during the remainder of the construction period in range 

recommended for Project location by the AWI's, "Architectural Woodwork Standards." 

B. Established Dimensions:  Where casework is indicated to fit to other construction, establish 

dimensions for areas where woodwork is to fit.  Provide allowance for trimming at site, and 

coordinate construction to ensure that actual dimensions correspond to established dimensions. 

C. Locate concealed framing, blocking, and reinforcements that support casework by field 

measurements before being enclosed, and indicate measurements on Shop Drawings. 
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1.10 SEQUENCING AND SCHEDULING 

A. Coordinate the layout and installation of casework with all Prime Contractors.  See Section for 

each Contractor’s coordination responsibilities. 

B. Provide all holes / cut outs in the casework for all Prime Contractors on the Project. Coordinate 

with the work on the E, P, & HVAC drawings and Division 22, 23, 26, and 28.  

1.11 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of casework that fail in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of components or other failures of glue bond. 

b. Warping of components. 

c. Failure of operating hardware. 

2. Contractor's Guarantee:  Upon completion of installation of casework and after 

acceptance by Owner, furnish to Owner written statement accepting full responsibility for 

installation and guaranteeing adequacy and safety of attachment of all casework. 

3. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, drawings and 

specifications are based on products manufactured by TMI SYSTEMS CORPORATION, 50 

South Third Avenue West, Dickinson, ND or comparable product by one of the following: 

1. Case Systems Inc. 

2. Other manufacturers shall comply with the minimum levels of material and quality as 

indicated on the drawings or as specified. 

C. Source Limitations:  Obtain laminate clad items including casework, countertops, and 

architectural woodwork from the same casework supplier to establish single responsibility for 

all laminated and related components. 

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. 

http://www.specagent.com/LookUp/?ulid=7080&mf=04&src=wd
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1. Grade:  Premium 

2. Provide labels and certificates from AWI certification program indicating that 

casework, including installation, complies with requirements of grades specified. 

B. Product Designations:  Drawings indicate sizes, configurations, and finish materials of 

manufactured laminate clad casework by referencing designated manufacturer's catalog 

numbers.  Other manufacturers' casework of similar sizes and door and drawer configurations, 

of same finish materials, and complying with the Specifications may be considered.  See 

Section 01 60 00 "Product Requirements." 

C. Product Designations:  Drawings indicate configurations of manufactured laminate clad 

casework by referencing designations of Casework Design Series (CDS) numbering system in 

the “Design Ideas” Section of the AWI's, AWMAC's, and WI's "Architectural Woodwork 

Standards." 

D. Minimum Component Flammability Requirements: Provide casework with components meeting 

the following requirements to achieve minimum of “Class C” rating per ASTM E84: 

 Flame Spread Smoke Developed 

 Index Index 

1. Exterior High-Pressure Laminate: 76-200 0-450 

2. High Pressure Laminate Exterior Bonded to  

High Performance Particleboard Core Material:  76-200 0-450 

2.3 PLASTIC LAMINATE-FACED CABINETS 

A. Design: 

1. Reveal overlay. 

B. Exposed Casework Surfaces: 

1. Plastic Laminate:  Grade VGS (0.028” Thickness) 

a. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

b. For exterior cabinet surfaces, interior of open cabinets, and interior of glass door 

cabinets. 

c. Unless otherwise indicated, provide specified edgebanding on all exposed edges. 

C. Semi-exposed Casework Surfaces: 

1. Thermoset Decorative Panels:  Provide WHITE thermoset decorative panels for semi-

exposed surfaces unless otherwise indicated.   

a. Melamine resin impregnated TFM, surface thermally fused to core under heat and 

pressure, meeting NEMA LD3-2005 standards. 

b. Unless otherwise indicated, provide specified edge banding on all semi-exposed 

edges. 
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D. Balanced Construction of all laminated casework panels is mandatory. 

 

1. Provide plastic laminate of same grade as exposed surfaces for interior faces of doors and 

drawer fronts and other locations where opposite side of component is exposed. 

2. Unfinished core stock surfaces, even on concealed surfaces (excluding edges), will not be 

permitted. 

2.4 MATERIALS 

A. Particleboard:  Industrial Grade average 45-pound density, meeting ANSI A208.1, Grade M-2 

requirements. 

B. MDF:  Average 48-pound density, meeting ANSI A208.2, Grade 130 requirements. 

C. Hardboard:  ANSI A135.4, Class 1 Tempered. 

D. Moisture Resistant (MR) Particleboard:  For all countertop applications.  Industrial Grade 

average 45-pound density, meeting ANSI A208.1, Grade M-2 requirements. 

E. Laminate Manufacturers:  Up to 5 different colors (1 color per unit face) as selected by 

Architect from manufacturer's full range of standard (non-premium) color and finish options 

including patterns, solid colors, and woodgrain laminates from each manufacturer listed below: 

1. Wilsonart International. 

2. Formica.  

3. Panolam (Nevamar & Pionite). 

F. Countertop Solid surface material:  

1. Provide countertops with the following front style:  1-1/4” front profile thickness, 

fabricated from 1/2-inch thick, solid surface material. 

2. Splashes: 4” high unless noted otherwise, of 1/2-inch-thick solid surface material. 

3. Fabrication:  Fabricate tops in one piece on MDF, with shop-applied edges unless 

otherwise indicated.  Comply with solid-surface-material manufacturer's written 

instructions for adhesives, sealers, fabrication, and finishing.  

4. Solid Surface Material:  Homogeneous solid sheets of filled plastic resin complying with 

ANSI SS1, Class A. 

5. Fabricate with loose splashes for field assembly. 

6. Adhesives:  Adhesives shall not contain urea formaldehyde. 

7. 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. Corian 

http://www.specagent.com/LookUp/?ulid=7081&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838442&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838439&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5491&mf=04&src=wd
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b. Formica Corporation. 

c. Wilsonart International. 

d. Hanex Solid Surfaces. 

8. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

G. 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. Corian. 

b. Formica Corporation. 

c. Wilsonart International. 

d. Hanex Solid Surfaces. 

5. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

H. Edge Banding for Plastic Laminate 

1. 3mm PVC:  Solid, high impact, purified, color-thru, acid resistant, pre-lamination primed 

edging, machine-applied with hot melt adhesives, automatically trimmed, inside/outside 

length-radiused for uniform appearance, buffed and corner-radiused for consistent design. 

2. Flexible 3mm PVC:  Flexible, solid, high impact, purified, color-thru, acid resistant, pre-

lamination primed edging, machine-applied with hot melt adhesives, automatically 

trimmed, inside/outside length-radiused for uniform appearance, buffed and corner-

radiused for consistent design. 

I. Edging Locations 

1. Door and Drawer Face Edges, Cabinet Body Front Edges and Front Edges of Interior 

Components (including Shelves) of Open Cabinets, Cubbies and Mailbox units, and 

Support Panel Exposed Edges:  3mm PVC selected from minimum 200 colors including 

solid, pattern, and woodgrains. 

2. Cabinet Body Edge and Front Edges of Interior Components of Casework with 

Doors/Drawers: 0.020mm PVC selected from minimum 200 colors including solid, 

pattern, and woodgrains. 

a. Color to match Exterior Surfaces on fixed components including vertical dividers, 

and drawer dividers. 

http://www.specagent.com/LookUp/?uid=123456789763&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789771&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789759&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5491&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789763&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789771&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789759&mf=04&src=wd
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b. Color to match Interior Surfaces (WHITE) on adjustable components including 

shelves. 

3. Edge banding for Thermoset Decorative Panels:  PVC edge banding matching thermoset 

decorative panels. 

2.5 FABRICATION 

A. Plastic Laminate Faced Cabinet Construction:  As required by referenced quality standard, but 

not less than the following: 

1. Bottoms and Ends of Cabinets, and Tops of Wall Cabinets and Tall Cabinets:  Minimum 

3/4-inch (19-mm) thick particleboard, doweled together utilizing minimum 10mm 

hardwood, fluted dowels. 

2. Fixed Cabinet Interior Components:  Minimum 3/4-inch (19-mm) thick particleboard, 

doweled to Casework body utilizing minimum 10mm hardwood, fluted dowels.   

3. Shelves:  Minimum 3/4-inch (19-mm) thick particleboard for shelves up to 30” wide.  

Minimum 1-inch (25-mm) thick particleboard for shelves over 30” wide. 

4. Backs of Cabinets:  Minimum 1/4-inch (6-mm) thick particleboard or MDF, fully 

captured (dadoed) by cabinet sides, bottoms, and tops.  Finish to match interiors. 

5. Exposed Backs of Cabinets:  Minimum 3/4-inch (19-mm) thick particleboard, doweled to 

the sides of the cabinet, with exposed surface of Grade VGS (0.028” Thickness) laminate. 

6. Door and Drawer Fronts:  Minimum 3/4-inch (19-mm) thick particleboard. 

7. Drawer Sides, Backs and Sub-Front:  Minimum 1/2-inch (12-mm) particleboard, doweled 

together utilizing minimum 8mm hardwood, fluted dowels. 

8. Drawer Bottoms:  Minimum 1/2-inch (12-mm) particleboard, screwed directly to the 

bottom edges of the drawer box. 

B. Filler Strips:  Provide as needed to close spaces between cabinets and walls, ceilings, and 

indicated equipment.  Fabricate from same material and with same finish as cabinets. 

2.6 CASEWORK HARDWARE AND ACCESSORIES 

A. Hardware, General:  Unless otherwise indicated, provide manufacturer's standard satin-finish, 

commercial-quality, heavy-duty hardware. 

B. Hinges:  Epoxy powder coated, five-knuckle hinges, institutional grade, 2-3/4 inch overlay type 

with hospital safety tip, of 0.095 inch thick metal, complying with BHMA A156.9, Grade 1 

requirements.  Available in color options including gray, beige, white, black and chrome.  

Provide two hinges for doors less than 48 inches (1220 mm) high, and provide three hinges for 

doors more than 48 inches (1220 mm) high. 
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C. Pulls:  Pull design to be selected by Architect from TMI Vendor Stock Pull Program or similar 

pre-approved program.  Selection to include minimum of 20 design and finish options 

including:  Bar Pull, Bow Pull, Contemporary Pull, Heavy Bow Pull, Petite Bow Pull, and Wire 

Pull.  All pull designs to be of full metal construction, with 96mm hole spacing, meeting 

requirements of the ADA law. 

D. Door Catches:  nylon-roller spring catch or dual, self-aligning, permanent magnet catch.  

Provide two catches on doors more than 48 inches (1220 mm) high. 

E. Drawer Slides:  BHMA A156.9, Type B05091. 

1. Standard Drawers:  Side mounted and extending under bottom edge of drawer, epoxy-

coated steel with polymer rollers.  100-lb load rating with positive stop in both directions, 

and self-closing feature. 

2. File Drawers and Paper Storage Drawers:  Full-Extension Side mounted and extending 

under bottom edge of drawer, epoxy-coated steel with polymer rollers.  150-lb load rating 

with positive stop in both directions, and self-closing feature 

F. Drawer and Hinged Door Locks:  Cylindrical (cam) type, five-pin tumbler, brass with chrome-

plated finish, and complying with BHMA E07261/62/63, 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, self-locking for 3/4-inch and 1-inch shelves, 

polycarbonate shelf clips complying with BHMA A156.9, Type B04013.  Adjustable in 32-mm 

line boring holes.  Load rating of a minimum of 300 lbs. each support without failure 

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. Wardrobe Rod:  1-inch diameter, 14-gauge chrome plated steel, supported by captive mounting 

flanges. 

K. Coat Hooks: 

1. Single coat hooks, wall mount - Satin Aluminum. 

2. Double coat hooks, wall mount - Satin Aluminum. 

L. Closet Rod and Shelf: 

1. Wall mount rod brackets - 1-inch diameter, 14-gauge chrome plated steel, supported by 

captive mounting flanges. 

2. Wood rod and plastic laminate shelf above. 

3. Length as shown on Drawings. 
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M. 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 

(countertop) / #CT-PP-0 (toe) Linear Diffuser” by Titus.   

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 COMPONENTS 

A. Cabinet Construction: 

1. Sub-Base:  Fixed base and tall cabinets to have individual, factory assembled and 

attached sub-base of minimum 3/4-inch (19-mm) thick plywood.  (No cabinet body sides-

to-floor allowed.)  Sub-base is 4-inches high unless otherwise indicated. 

2. Cabinet Top and Bottom: Solid, full depth sub-top furnished for all base and tall cabinets 

(except sink base cabinets).  Cabinets with front and back rails or partial depth sub-tops 

will not be accepted. 

a. Wall Cabinet Bottoms and Tops:  3/4 inch thick particleboard. 

b. Exterior Exposed Wall Cabinet Bottoms:  Melamine resin impregnated TFM, 

surface thermally-fused to core on both sides. Assembly devices concealed on 

bottom side of wall cabinets. 

3. Line Boring for Adjustable Shelves:  Side panels and fixed vertical dividers shall receive 

line boring holes spaced 1-1/4 inches (32-mm) apart, running full height of each 

component.  Line boring holes shall interact with adjustable shelf clips.  Exposed exterior 

cabinet ends laminated with high pressure plastic laminate and balanced with high 

pressure cabinet liner (Grade CLS of 0.020” Thickness) on interior surface. 

4. Cabinet Backs:  Minimum 1/4-inch (6-mm) thick particleboard or MDF,  fully captured 

(dadoed) by cabinet sides, bottoms, and tops.  Finish to match interiors.  With 3/4-inch x 

4-inch particleboard rails placed behind the back panel at the top and bottom, and 

doweled to the cabinet sides.  A third intermediate rail to be included on all cabinets over 

56 inches tall.  Utilize hot melt glue to further secure the back panel and increase overall 

structural strength.  Use of staples to secure backs not acceptable. 
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a. Exposed Backs of Cabinets:  Minimum 3/4-inch (19-mm) thick particleboard, 

doweled to the sides of the cabinet, with exposed surface of Grade VGS (0.028” 

Thickness) laminate.  Exposed particleboard backs not acceptable. 

B. Door and Drawer Fronts: 

1. Laminated Door and Drawer Fronts:  Minimum 3/4 inch thick. Drawer fronts and hinged 

doors overlay cabinet body.  Maintain maximum 1/8-inch reveal between pairs of doors, 

between door and drawer front, or between multiple drawer fronts within cabinet. 

2. Frameless Sliding Glass Doors:  1/4 inch thick tempered glass with ground and polished 

edges. Fitted with anodized aluminum shoes and nylon rollers. 

C. Drawers 

1. Drawer Fronts:  Applied to separate drawer body component sub-front. 

2. Drawer Sides:  Doweled together utilizing minimum 8mm hardwood, fluted dowels.  

Stapled fastening not acceptable.  

3. Drawer Bottoms:  Minimum 1/2-inch (12-mm) particleboard, screwed directly to the 

bottom edges of the drawer box.  Bottom fully supported by drawer glides running front-

to-back. 

4. Paper Storage Drawers:  Fitted with full width hood at back. 

5. Suspension (all drawers):  Drawer Slides as specified above in "CASEWORK 

HARDWARE AND ACCESSORIES." 

D. Adjustable Vertical and Horizontal Dividers: 

1. Hardboard:  Natural MDF hardboard 1/4 inches thick, smooth both faces, finished to 

match interior.  Secured in cabinet with molded plastic clips. 

2. Fused Laminate:  Melamine resin impregnated TFM, surface thermally-fused to core on 

both sides, 3/4-inch thickness. Secured in cabinet with Adjustable Shelf Supports as 

specified above in "CASEWORK HARDWARE AND ACCESSORIES." 

E. Door/Drawer Front Rail:  Provide minimum 3/4-inch x 6 inches x full width cabinet body rails 

immediately behind all door/drawer and multiple drawer horizontal joints. 

F. ADA-Americans with Disabilities Act Requirements:  Comply with following special 

requirements, where specifically indicated on Drawings as "ADA" or “H.C.” 

1. Countertop Height:  With or without cabinet below, not to exceed a height of 34 inches 

above finished floor, at surface depth of 24 inches. 

2. Kneespace Clearance:  Minimum 27 inches above finish floor and 30 inches clear span 

width. 

4. Adjustable or Fixed 12 inches Deep Shelving:  not exceeding 9 inches to 54 inches above 

finish floor. 
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5. Wardrobe Cabinets:  Furnished with rod/shelf adjustable to 48 inches above finish floor 

at maximum 21 inches shelf depth. 

6. Sink Cabinet Clearances:  In addition to "Kneespace Clearance" above, upper kneespace 

frontal depth not less than 8 inches, and lower toe frontal depth not less than 11 inches, at 

point 9 inches above finish floor, provide outlet in back corner of sink bowl.  Coordinate 

with Plumbing drawings and as further described in ADAAG guidelines. 

G. Epoxy Resin Countertops and sinks: Modified epoxy resins molded in solid thickness tops; 1-

inch thickness.  Provide tops in as long as practical continuous lengths. No joints wider than 1/8 

inch or closer than 24 inches either side of sinks. Provide epoxy fittings including tailpieces, 

strainers and stoppers. Provide at all Science room locations and as indicated on drawings. 

H. Fabrication: 

1. High-pressure laminate provided on all exposed exterior cabinet surfaces.  Laminate 

surface/ balancing liner applied to core under controlled conditions, by approved and 

regulated laminating methods for premium lamination.  Methods requiring heat and 

spray-on "contact adhesive" methods of laminating not acceptable. 

2. Cabinet parts accurately machined and bored for “premium grade” quality joinery 

construction utilizing automatic machinery to insure consistent sizing of modular 

components.  End panels doweled to receive bottom and top. 

3. Back panel fully secured to or recessed 7/8 inch from back of cabinet sides, top, and 

bottom ensuring rigidity and fully closed cabinet.  Cabinet back shimmed from rear of 

body for tight interior fit.  Staple attachment of back panel not acceptable. 

4. All cases fabricated square, plumb, and true. 

5. Removable back panels and closure panels provided for access where shown on 

Drawings or as required for HVAC units. 

6. Grilles: Install continuous grilles in locations at unit ventilator countertops and bases and 

as noted on Drawings. 

3.3 CASEWORK INSTALLATION 

A. Grade:  Install cabinets to comply with same grade as item to be installed. 

B. Install casework level, plumb, and true; shim as required, using concealed shims.  Where 

casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners 

concealed where practical. 

C. Base Cabinets:  Set cabinets straight, level, and plumb.  Adjust sub-tops within 1/16 inch (1.5 

mm) of a single plane.  Align similar adjoining doors and drawers to a tolerance of 1/16 inch 

(1.5 mm).  Bolt adjacent cabinets together with joints flush, tight, and uniform. 
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D. Wall Cabinets:  Hang cabinets straight, level, and plumb.  Adjust fronts and bottoms within 1/16 

inch (1.5 mm) of a single plane.  Fasten to hanging strips, masonry, framing, wood blocking, or 

reinforcements in walls and partitions.  Align similar adjoining doors to a tolerance of 1/16 inch 

(1.5 mm). 

E. 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." 

F. 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. 

G. Adjust casework and hardware so doors and drawers operate smoothly without warp or bind.  

Lubricate operating hardware as recommended by manufacturer. 

3.4 CLEANING 

A. Repair or remove and replace defective work as directed on completion of installation. 

B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to 

match original factory finish, as approved by Architect. 

END OF SECTION 12 32 16 
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SECTION 12 56 51 - LIBRARY FURNITURE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood-case library shelving. 

2. Movable shelving units. 

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 construction details, material descriptions, 

dimensions of individual components and profiles, and finishes for library furniture and 

accessories. 

1. Wood-case shelving. 

2. Movable shelving units.  

B. Shop Drawings: 

1. Include plans, elevations, sections, and details. 

2. Show clear-aisle widths from face of units. 

3. Detail fabrication and installation of library shelving systems including methods of 

anchoring to building structure at locations recommended by manufacturer. 

C. Samples for Initial Selection:  For units with factory-applied finishes, 6 inches in size. 

1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Design Calculations:  For seismic design of library shelving systems including analysis 

data signed and sealed by the qualified professional engineer responsible for their preparation. 

B. Qualification Data:  For Installer. 

12 56 51 
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1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For library stack systems to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

B. Source Limitations:  Obtain library furniture through one source from a single manufacturer, 

unless noted otherwise. 

C. Fire-Test-Response Characteristics of Upholstered Chairs: 

1. Fabric:  Class 1 according to U.S. Department of Commerce (DOC) CS 191 and 

16 CFR 1610.61, tested according to California Technical Bulletin 117. 

2. Padding:  Comply with California Technical Bulletin 117. 

3. Full-Scale Fire Test:  Comply with California Technical Bulletin 133. 

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of library 

furniture and are based on the specific system indicated.  Refer to Division 01 Section "Product 

Requirements." 

1. Do not modify requirements, as judged solely by Architect, except with Architect's 

approval.  If modifications are proposed, submit comprehensive explanatory data to 

Architect for review. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver library furniture only after painting, utility roughing-in, and similar operations that 

could damage, soil, or deteriorate library furniture have been completed in installation areas.  If 

library furniture must be stored in other than installation areas, store only in areas where 

environmental conditions meet requirements specified in "Project Conditions" Article. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 

handling and installation. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install library furniture until spaces are enclosed 

and weathertight, wet work in spaces is complete and dry, work above ceilings is complete, and 

ambient temperature and humidity conditions are maintained at occupancy levels during the 

remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with library furniture 

by field measurements before fabrication. Indicate measurements on Shop Drawings. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Library shelving systems shall withstand the effects of earthquake 

motions determined according to ASCE/SEI 7. 

2.2 WOOD-CASE SHELVING 

A. Wood-Case Library Shelving:  Shelving designed for library use and consisting of base frame 

and full end, top, and back panels, with end panels made to receive pins to support adjustable 

shelves. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Worden 

Company; Pin-Fast Shelving or comparable product. 

B. Wood Case Library Shelving:  Shelving designed for library use and consisting of full end, top, 

and back panels, with end panels made to receive pins to support adjustable shelves. 

1. Configuration:  Starter/adder units. 

C. Vertical Panels:  Panels consisting of lumber-core veneer panels, 1-inch-thick, with solid-wood 

banding.  Provide two rows of 8 mm holes at 32 mm intervals for shelf support pins on one side 

of end panels and both sides of intermediate panels. 

D. Base Frames:  Lumber-core veneer panel external toe kick; particleboard with thermally fused 

melamine internal and back toe kicks; 4 inches high; designed to support bottom shelf and 

fabricated to attach and tie together vertical panels. 

E. Wood Shelves:  Panels consisting of solid hardwood boards glued together, 3/4-inch-thick, with 

2-inch solid-wood nosing strip, and grooved on underside to rest securely on supporting pins. 

F. Cornice Tops:  3/4-inch-thick, particleboard-core veneer panel banded with solid hardwood 

fasciae on one side for single-faced units and on two sides for double-faced units, fabricated to 

attach and tie together vertical panels. 

G. Back panels:  Veneer-core, veneer-faced panels, 1/4-inch-thick. 

H. Bookstack Units: 

1. Type:  Single faced units. 

2. Width:  36 inches-or as shown modified. 

3. Height and Number of Shelves:  

a. 42 inches; three adjustable shelves; one base shelf. 

4. Shelf Depth:  14 inches.  

http://www.specagent.com/LookUp/?ulid=831&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456795067&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456795067&mf=04&src=wd
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5. Shelf Style: 

a. Flat, unless noted otherwise. 

b. Adjustable divider, where indicated. 

1) Notch shelf bottom for dividers. 

c. Pivot type periodical: for use in 12-inch-deep units, where indicated. 

1) Provide retaining rail, and adjustable pins for access to stored back issues. 

d. Hinged periodical: for use in 16-inch-deep units, where indicated. 

1) Provide retaining rail and allow for shelves to be self-storing in open 

position. 

I. Bookstack Units- Movable: each 3’secton to have locking casters.  

1. Type:  Double faced units- 24” deep, movable. 

2. Width:  36 inches. 

3. Height and Number of Shelves:  

a. 42 inches; three adjustable shelves; one base shelf. 

4. Shelf Depth:  12 inches nominal. 

5. Shelf Style: 

a. Flat, unless noted otherwise. 

J. Accessories: 

1. Adjustable Shelf Dividers:  One-piece shelf partitions, with hooks or tabs to fit in slots in 

divider shelves. 

a. Provide three per adjustable divider shelf. 

2.3 STRUCTURAL SUPPORT 

A. Wall Anchorage:  Manufacturer's standard, galvanized steel anchor designed to secure shelving 

to adjacent wall.  Provide one per shelving unit for each shelving unit adjacent to a wall. 

2.4 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 
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2.5 WOOD FINISHES 

A. Preparation:  Sand wood units after assembling for uniform smoothness at least equivalent to 

that produced by 220-grit sanding and without machine marks, cross sanding, or other surface 

blemishes. 

B. Staining:  Remove fibers and dust and apply wash-coat sealer and stain to exposed and semi 

exposed surfaces as required to provide uniform color and to match approved samples. 

C. Finishing:  Apply manufacturer's standard, baked, clear finish consisting of a sealer and a 

conversion varnish or nitro cellulous lacquer topcoat.  Sand and wipe clean between 

applications of sealer and topcoat. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 

tolerances, location of framing and reinforcements, and other conditions affecting performance 

of library stack systems. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Vacuum finished floor and wet mop resilient flooring over which shelving is to be installed. 

B. Before installing wood-case shelving], condition materials to average prevailing humidity in 

installation areas for a minimum of 48 hours unless longer conditioning is recommended by 

manufacturer. 

3.3 INSTALLATION, WOOD CASE LIBRARY SHELVING 

A. Install library shelving systems at locations indicated on Drawings and according to 

manufacturer's written instructions. 

B. Level units with integral adjustable leveling devices to a tolerance of 1/8 inch in 96 inches for 

level and plumb. 

C. Install using anchorage or bracing as recommended by manufacturer and as required for 

stability. 

D. Install the following with concealed fasteners: 

1. End panels. 

2. Canopy tops- solid surface. 



LIBRARY FURNITURE  Tetra Tech 

12 56 51 / Page 6 Project No. 279180-22004 Architects & Engineers 

E. Install shelves at equal spacing in each unit. 

3.4 CLEANING AND PROTECTING 

A. Repair or remove and replace defective work as directed on completion of installation. 

B. Clean finished surfaces touch up as required and remove or refinish damaged or soiled areas to 

match original factory finish, as approved by Architect. 

C. Protect installed products from damage during remainder of the construction period. 

END OF SECTION 12 56 51 
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SECTION 13 24 00 – MODULAR SOUND-ISOLATION PRACTICE ROOM 

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. Modular sound-isolation practice room. 

1.3 SYSTEM DESCRIPTION 

A. Design and Performance Requirements:  

1. Sound-Isolation Practice Rooms: Factory-fabricated, modular, sound-isolation enclosures 

with sound transmission characteristics meeting requirements. Enclosures shall be 

internally wired for power, lighting, and ventilation controls. Site-fabricated enclosures 

and enclosures with site-installed gaskets and sealants shall not be allowed. Modifications 

to room on site affect acoustical performance and laboratory test data.  Rooms shall be  

 assembled from factory-gasketed modular components that allow reconfiguration and 

relocation without component modification or loss of acoustical performance. 

 

a. Interior Room Dimensions: As shown. 

b. Interior Room Height: 7 feet 6 inches (2438 mm). 

2. Airborne Noise Reduction: Sound-isolation practice rooms with 410 cu. ft. (11.6 cu. m) 

interior volume, 34 percent perforated interior panels, 12 inch (304 mm) airspace 

between modules, mounted on concrete floor construction, tested as follows: 

a. NIC 41 from exterior to interior of module, per independent lab test. 

3. Ambient Noise at Center of sound-isolation room: Lighting and ventilating systems 

operating, per ANSI S 12.2: Not exceeding NC 25. 

4. Reverberation Time: Sound-Isolation Practice Rooms with 640 cu. ft. (18.12 cu. m) 

interior volume: in contiguous octave bands, center frequencies from 125 to 4000 Hz, per 

ASTM C 423: 0.45 plus or minus 0.10 seconds. 

5. Ventilation Air Change Rate: Sound-isolation practice rooms with 406 cu. ft. (11.5 cu. m) 

interior volume shall have 35 air changes per hour. Other rooms will vary according to 

size and occupancy. 

13 24 00 
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6. HVAC Ceiling Panel Sound Transmission Class: Per internal testing only: STC 45 

7. Sound-Isolating Door Sound Transmission Class: With full window, per internal testing 

only: STC 46 

8. Safety Glazing Products: 16 CFR 1201. 

9. Seismic Performance: Comply with ASCE 7, "Minimum Design Loads for Buildings and 

Other Structures": Section 9, "Earthquake Loads" based upon seismic design criteria 

indicated. 

1.4 SUBMITTALS 

A. Comply with contractual requirements for submittals and as modified below. 

B. Product Data: Submit manufacturer's product literature, installation instructions, and 

maintenance recommendations. 

C. Shop Drawings:  Prepared by manufacturer. Include elevations showing sound-isolation 

practice room components and details of each condition of installation. Show fabrication and 

installation details. Include plans, elevations, sections, details, and connections and attachments 

to other work. 

1. Indicate seismic bracing and fastening requirements. 

E. Samples: For each color and finish for each exposed practice room component. 

F. Contract Closeout Submittals:  Comply with requirements for closeout submittals including 

training and submission of operating and maintenance. 

1.5 QUALITY ASSURANCE 

A. Company specializing in modular building construction with a minimum ten years of 

experience in the manufacture of sound-isolation practice rooms.  Obtain sound-isolation 

practice rooms through one source from a single approved manufacturer. 

B. Installer to be manufacturer or manufacturer certified subcontractor. 

C. Coordinate installation of concrete slab supporting sound-isolation practice rooms meeting the 

following flatness tolerance requirements: 

1. The gap at any point between concrete surface and a 10-foot- (3.05-m-) long straightedge 

resting on 2 high spots and placed anywhere on the surface does not exceed 1/4 inch (6 

mm). 

2. The elevation of the concrete slab around the perimeter of the room does not vary at any 

point by more than plus or minus 3/8 inch (8 mm) from level. 
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D. Fire-Test-Response Characteristics per ASTM E 84 or UL Standard 723: Flame spread index: 

25 or less; Smoke developed index: 450 or less. 

E. Safety Glass: Products complying with testing requirements in 16 CFR 1201 for Category II 

materials. 

F. Regulatory Requirements: Where components are indicated to comply with accessibility 

requirements, comply with the U.S. Architectural & Transportation Barriers Compliance 

Board's "Americans with Disabilities Act (ADA) and Architectural Barriers Act (ABA) 

Accessibility Guidelines for Buildings and Facilities". 

G. Electrical Components: Listed and labeled per NFPA 70, Article 100, by a testing agency 

acceptable to authorities having jurisdiction. 

1.6 WARRANTY 

A. The product shall be guaranteed for a period of five years after completion against defective 

materials and workmanship.  Failures are defined to include, but are not limited to, the 

following: 

1. Fracturing or breaking of room components, including doors, panels, or hardware, that 

results from normal wear and tear and normal use other than vandalism. 

2. Delamination or other failures of glue bond of components. 

3. Warping of components not resulting from leaks, flooding, or other uncontrolled 

moisture or humidity. 

4. Failure of operating hardware. 

5. Failure of acoustical gaskets and seals. 

6. Failure of room to perform acoustically in accordance with manufacturer's published 

data. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. For convenience, details and specifications have been based on modular sound-isolation booth  

by Wenger Corporation, which is located at: 555 Park Dr.; Owatonna, MN 55060; Toll Free 

Tel: 800-4WENGER (493-6437); Tel: (507) 455-4100; Fax: (507) 455-4258; Email: request 

info (info@wengercorp.com); Wenger Corporation - Syracuse, which is located at 7041 

Interstate Island Road, Syracuse, NY 13209; Toll Free Tel: 800-836-1885; Tel: (315) 451-3440; 

Email: request info (JRCinfo@wengercorp.com); Web: https://www.wengercorp.com or 

approved equal to establish quality and function. 

B. Refer to Instructions to Bidders, General Conditions, Supplementary Conditions and Division 1 

for additional provisions and requirements relating to equivalent products or substitutions. 

https://www.wengercorp.com/
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2.2 MATERIALS 

A. Steel Sheet: Cold-rolled, ASTM A 1008/A 1008M, commercial steel, Type B. 

B. Sound Attenuation Material: ASTM C 665, Type I, 1.5-lb/cu. ft (24 kg/cu. m). 

2.3 SOUND-ISOLATION PRACTICE ROOM 

A. General:  Sound-isolating booth meeting Contract Document requirements. 

1. Floor System 

a.      Sheet vinyl flooring bonded to high density 1-1/8 inches thick particleboard (fire 

resistant treated), supported by steel under structure, with 1-1/2 inches sound-

absorbing vibration isolators, supported on 6-1/4 Hz natural frequency vibration 

isolators with 1/4 inches maximum deflection under typical loading, joined by 

mechanical fasteners and aligned by interlocking steel support clips. Floor 

fabricated for installation inside finished practice room without disassembly of 

modules. 

2. Wall System 

a. Wall Frame: 14-gauge/0.075 inch thick steel channel with 1-1/4 inch thick factory-

applied acoustical gasketing at floor slab, with 3/4 inch leveling adjustment.   

b. Wall Panels:  30 inches by 4 inches thick composite panels, consisting of an 

exterior face of 16-gauge/0.0598 inch sheet steel, an interior face of 22-

gauge/0.0299 inch perforated or solid sheet steel, with sound-attenuation material 

at panels indicated as perforated (coordinate w/mech). 

1) Acoustical Seal: Two continuous acoustical gaskets factory-mounted at 

panel perimeter.  

2) Panel Attachment: Two or more mechanical locks on each vertical edge to 

align and engage adjoining panel and create compression seal between 

panels. 

3) Corner Assembly: Same construction as wall panels. 

4) Power Panel (one per unit): Same construction as wall panels, with factory 

pre-wiring meeting ETL and NEC requirements, consisting of conduit, 

wiring, junction and electrical boxes, and airtight cover plates, and including 

the following: 

a.  Two duplex receptacles. 

b.  Dimmable switches, occupancy sensors and connectors for lighting 

control (and fans, and VAE, as required). 

c.  Three empty raceways for future Owner-installed circuitry. 
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5) Acoustic Vision Lite Wall Panel: Same construction as wall panels, 30 

inches wide, with nominal 26.5 by 65.5 inches vision lite, respectively, 

consisting of 1/4 and 3/8 inch thick laminated safety glass with 3 inches 

interspace, mounted in metal frame.  

6)  Communication Wall Panels: Same construction as wall panels, size and 

configuration indicated, with factory installed rough-in for addition wiring 

by owner, consisting of conduit, junction boxes, and airtight cover plates, 

and includes one pre-wired quad outlet.      

3. Ceiling System 

a. Ceiling Frame:  Sheet steel, 16-gauge/0.053 inch thick, with clamping mechanism 

for compressing ceiling panel acoustical gaskets, with external support beam 

where required by room size. 

b. Ceiling Panels: Same construction as wall panels, 15 inches wide by 6 inches 

thick, with the following characteristics: 

1) Acoustical Seal: Two continuous acoustical gaskets factory mounted at 

panel perimeter. 

2) Panel Attachment: Two mechanical locks on each vertical edge to align and 

engage adjoining panel and create compression seal between panels. 

3) Light Panels: Four (4), highly efficient, 50/60Hz, 100-277 Volt AC, 40 

Watt, 1' x 4' dimmable edge-lit LED flat panels.  

a) Technical information; power factor: 0.9, lifetime (L70): 50,000 

hours, LED chip type: 2835, number of LEDs (per panel): 216, 

physical dimensions: 11.83 inches (W) x 47.63 inches (L) x 0.39 

inches (H), color temperature: 5000k (standard), lumens: 4200, beam 

angle: 120 degrees, RA value: 80, compatible with 0-10V dimmers. 

Compliance & approvals: ETL, FCC, DLC QPL, IP rating: damp 

locations. 

4. Interior Door 

a. 2 inches (51 mm) thick composite panel, consisting of an exterior face of 16-

gauge/0.053 inch (1.34 mm) sheet steel, an interior face of 14-gauge/0.068 inch- 

(1.72 mm-) sheet steel, and a core of sound-attenuation material, sound 

transmission class (STC) 46 (based on internal testing), size and swing as indicated 

on Drawings, and as follows: 

b. Acoustical Seals: Magnetic seal plus compression seal at head and jambs, and 

adjustable sweep seal at door bottom. 

c. Hinge: Cam-type wrap around continuous barrel hinge, CR 1010 steel. 

d. Door size: 3 feet (914 mm) wide standard. 
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e. Door Vision Lite: Nominal 22 by 66 inches (559 by 1676 mm), glazed with safety 

glass. 

f. Metal threshold: Stainless steel, 1/2 inch (12.7 mm) high. 

g. Lockset: ANSI/BHMA A156.2, Series 4000, Grade 1, cylindrical lock with lever 

handle, 6 pin cylinder, classroom function locking, satin nickel finish. 

h. Keying: Interchangeable core, with cylinder specified in Section 08 71 53 - 

Security Door Hardware. 

5. Ceiling Ventilation System 

a. Provide manufacturer's, built-in fan standard free-standing room ventilation 

system: 

b. Vent Panels: 15 inches (381 mm) wide by 6 inches (152 mm) thick panel with 

integral acoustical air plenum, with 1-1/2 inches (38 mm) sound-absorbing duct 

liner and four 90-degree bends. 

c. Fan Exhaust Panels: 120 cfm (0.057 cu. m/s) exhaust fan mounted in panel with 

same construction panel as vent intake panel. Number of fan panels equal to 

number of vent panels. Fan exhausts to surrounding space. 

6. Finishes 

a. Electrical Cover Plates: 

1) Light, Fan and VAE Switch (as required): Satin chrome finish. 

2) All other: Painted to match wall panel colors. 

7. Other Exposed Components: Iron phosphate pre-coat and thermo-set epoxy resin powder 

coat (baked) finish. 

a. Colors: 

1) Wall and ceiling panels: Oyster. 

2) Wall and ceiling panels: Vanilla. 

3) Wall and ceiling panels: Warm Sand. 

4) Floor rail and door: Charcoal Grey. 

5) Floor rail and door: Warm Beige. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examination:  Verification of Conditions (By Installer):  Examine sound-isolation room 

installation areas for compliance with requirements for installation tolerances, including 

required overhead clearances and floor levelness, and other existing conditions affecting 

installation and performance of sound-isolating rooms. Proceed with room installation upon 

correction of unsatisfactory conditions. 

1. Sound-isolation Room Installation: 

a. Install rooms under direct supervision of manufacturer. 

b. Install rooms plumb, level, and true, using integral levelers. Install in accordance 

with manufacturer's instructions and approved submittals. 

c. Install room components utilizing integral panel clamping mechanisms. Do not use 

sealants, fillers, loose insulation, or exposed fasteners. 

d. Install seismic bracing and fastening in accordance with approved shop drawings. 

e. Do not modify panels or accessories in the field. 

f. Do not fasten room frame to floor unless indicated on approved shop drawings in 

compliance with seismic design requirements. 

g. Adjust rooms and hardware for doors to operate smoothly without warp or bind 

and close with uniform compression against flanges. Adjust sweep seals. 

3.2 CLEANING 

A. Clean installed room surfaces.  Touch-up, refinish or replace damaged components to restore 

damaged or soiled areas. 

END OF SECTION 13 24 00 
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SECTION 14 42 00 - WHEELCHAIR LIFTS 

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. Vertical enclosed permanently installed platform lifts. 

1.3 DEFINITIONS 

A. Definitions in ASME A18.1 apply to Work of this Section. 

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 1.  Preparation instructions and 

recommendations construction details, material descriptions, dimensions of individual 

components, and finishes for lifts. Include rated capacities, operating characteristics, electrical 

characteristics, safety features, controls, finishes, and accessories. 

1. Vertical enclosed permanently installed platform lifts. 

B. Shop Drawings:  For each lift. 

1. Include plans, elevations, sections, details, attachments to other work, and required 

clearances. 

2. Indicate dimensions, weights, loads, and points of load to building structure. 

3. Include details of equipment assemblies, method of field assembly, components, and 

location and size of each field connection. 

4. Include diagrams for power, signal, and control wiring. 

C. Samples:  For surfaces and components with factory-applied color finishes. 

1. Include Samples of integrally colored materials and accessories involving color selection. 

14 42 00 
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D. Sample Warranty:  For special warranty. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each lift. 

1. Include statement that runway, ramp or pit, dimensions as shown on Drawings, and 

electrical service as shown and specified are adequate for lift being provided. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For each type of lift to include in operation and maintenance 

manuals. 

1. In addition to items specified in Division 01 Section "Operation and Maintenance Data," 

include the following: 

a. Parts list with sources indicated. 

b. Recommended parts inventory list. 

B. Inspection and Acceptance Certificates and Operating Permits:  As required by authorities 

having jurisdiction for normal, unrestricted use of lifts. 

C. Warranty: Executed special warranty. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  An authorized representative who is trained and approved by 

manufacturer. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of lifts that fail in 

materials or workmanship within specified warranty period, at no cost to Owner. 

1. Warranty Period:  Manufacturer shall provide a warranty for a period of ten years on the 

drive train, four years on all other components, and 90 days on labor, starting from the 

date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Requirements:  Comply with applicable provisions in the U.S. Architectural & 

Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, ICC A117.1, 

and building code in effect for Project. 
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B. Regulatory Requirements:  Comply with ASME A18.1, "Safety Standard for Platform Lifts and 

Stairway Chairlifts." 

2.2 VERTICAL PLATFORM LIFT 

A. Vertical Enclosed Permanently Installed Platform Lift:  Pre-engineered lift system. 

1. For convenience, details and specifications have been based on the following:  

a. Model:  Clarity 16D Lift  

b. Manufacturer:  Ascension®, a division of AGM Container Controls, Inc., which is 

located at: 3526 E. Ft. Lowell Rd.; Tucson, AZ 85716; Toll Free Tel: 800-459-

0400; Tel: 520-881-3993; Fax: 520-881-4983; Email: request info 

(WebSales@ascension-lift.com); Web: https://ascension-lift.com 

2. Enclosed vertical platform wheelchair lift with self-contained drive system. 

a. For independent use by individuals with disabilities. 

b. ADA Compliance: Includes all applicable operating and safety devices. 

c. Low-Profile Platform Floor: Eliminates need for pit or access ramp at lower 

landing and facilitates entry into lift platform. 

B. Refer to Instructions to Bidders, General Conditions, Supplementary Conditions and Division 1 

for additional provisions and requirements relating to equivalent products or substitutions. 

2.3 LIFT PRODUCT 

A. Lift description:  Machine cabinet, transparent runway enclosure, and lifting platform servicing 

2 landings, each on the same side of the lift. 

1. Machine Cabinet: Installs against wall/structure opposing the landings, providing clear 

view lines through the transparent runway enclosure on three sides. 

2. Unobstructed View. Transparent panels on 3 sides of enclosure. 

3. Required Installation Space: 48.13 x 67.75 inches (1225 x 1720 mm). 

4. Enclosure Structure:  Aluminum alloy. 

B. Platform Size:  36 by 56 inches. 

C. Lifting capacity: 750 lbs (340 kg). 

D. Vertical Speed: 20 fpm (6 mpm). 

E. Vertical Travel Range: 34 to 168 inches (865 to 4265 mm). 

F. Safety Features: 

1. Operating Switches: Constant pressure. 

2. Integral Emergency Lighting:  Illuminates platform floor and controls. 

https://ascension-lift.com/
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3. Manual Lowering:  Provide manual operation and battery power system to raise or lower 

unit in case of malfunction or power loss. 

4. Emergency Stop Button: Lighted, sounds audible alarm. 

5. Chain Safeties:  2X Type A.   

G. Door Operation and Clear Opening Width:  Low-energy, power-operated doors that remain 

open for 20 seconds minimum; end door with minimum 33.43-inch clear opening width. 

1. Lower Landing Door, 80” High: 

a. Automatic Operation:  Right-handed. 

2. Upper Landing Gate, 48” High: 

a. Automatic Operation:  Right-handed. 

3. Universal Keys:  Provide two (2) per landing to limit lift use to authorized persons. 

4. Door and Gate:  Interlock Switch IDEC HS5E/HS5L.  

H. Drive Configuration: 2:1 chain hydraulic. 

1. Platform Support: 2 hydraulic jacks with 2 suspension chains each. 

2. Suspension Chains: No. 50 roller chain, 5045 lbs (22.4 kN) breaking strength. 

3. Hydraulic Power Unit: Mounted on vibration-isolating supports to minimize vibration 

transmission and reduce frame-borne noise. 

I. Power Supply:  120 VAC, 60 hertz. Amperage capacity: Exceeding 6 Amps, single phase. 

1. Amperage Draw per Lift: 6 Amps maximum. 

2. Full-Time Battery Power: Integral 24 VDC SLA battery bank. 

3. Motor: 3 hp (2.1 kW), 24 VDC. 

4. Electrical System: Certified to ASME A17.5 by independent testing laboratory. 

J. Self-Supporting Unit:  Support vertical loads of unit only at base, with lateral support as 

designed by Lift Manufacturer for Code Requirements.  

K. Machine Cabinet Enclosure:  Manufacturer's standard enclosure assembly. 

L. Runway Enclosure:  Rectangular steel-tube frame with 1/4 inch (6 mm) thick high impact 

strength clear thermoplastic to meet ASTM E-84. 

M. Lift Platform   

1. Platform:  Steel sheet or galvanized-steel sheet with manufacturer's standard black rubber 

flooring. 

2. Platform Enclosure, Door and Gate: Rectangular steel-tube frame with 1/4 inch (6 mm) 

thick high impact strength clear thermoplastic to meet ASTM E-84.  

3. Platform Grab Bar and Accent Rails:  Stainless Steel.  

4. Lower Landing Ramp:   Fixed ramp matching platform to provide transition from floor to 

lift platform per IAW ADAAG-404.2.5. 
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N. Guide Rails: Aluminum alloy, integral to machine cabinet. 

O. Guide Rail Brackets and Cabinet Supporting Members: Steel.   

2.4 MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Tubing:  ASTM A 500/A 500M. 

C. Steel Pipe:  ASTM A 53/A 53M; standard weight (Schedule 40) unless otherwise indicated or 

required by loads. 

D. Stainless Steel Tubing: ASTM A 269, Grade MT 316L. 

E. Steel Sheet:  ASTM A 1008/A 1008M, cold-rolled commercial steel (CS) or 

ASTM A 1011/A 1011M hot-rolled, commercial steel (CS); as required for each use. 

F. Galvanized-Steel Sheet:  ASTM A 653/A 653M, G90 zinc coating, 

G. Galvanizing:  Hot-dip galvanize items complying with the following: 

1. ASTM A 123/A 123M, for galvanizing steel and iron products. 

2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 

H. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type of 

use, corrosion resistance, and finish indicated; manufacturer's standard strengths and thicknesses 

for type of use. 

1. Extruded Aluminum:  ASTM B 221. 

2. Aluminum Sheet and Plate:  ASTM B 209. 

I. Thermoplastic:  Meets ASTM E-84, 25 Flame Spread Index and 450 Smoke Developed Index.    

J. Inserts:  Furnish required concrete and masonry inserts and similar anchorage devices for 

installing structural members, guide rails, machines, and other lift components where 

installation of devices is specified in another Section. 

K. Expansion Anchors:  Anchor-bolt-and-sleeve assembly of material indicated below with 

capability to sustain a load equal to 10 times the load imposed as determined by testing 

according to ASTM E 488 conducted by a qualified independent testing agency. 

1. Material:  Group 1, Alloy 304 or Alloy 316, stainless-steel bolts and nuts complying with 

ASTM F 593 and ASTM F 594. 

L. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 

complying with ASTM C 1107/C 1107M. 
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2.5 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. 

2.6 FINISHES 

A. Steel and Galvanized-Steel Factory Finish: 

1. Powder-Coat Finish:  After cleaning and pretreating, apply manufacturer's standard two-

coat, baked-on finish consisting of prime coat and thermosetting topcoat to a minimum 

dry film thickness of 2 mils. 

2. Color and Gloss:  As selected by Architect from manufacturer's full range. 

3. Stainless Steel:  Brushed.   

B. Aluminum Finishes: 

1. Color Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

a. Color:  As selected by Architect from full range of industry colors and color 

densities. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances, critical dimensions, and other conditions affecting 

performance of the Work. 

B. Minimum Headroom Clearance:  Verify that installed lift will have a minimum headroom of 80 

inches at any point during travel. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General:  Comply with ASME A18.1 and manufacturer's written instructions for installation of 

lifts unless otherwise indicated. 
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B. Wiring Method:  Conceal conductors and cables within housings of units or building 

construction.  Do not install conduit exposed to view in finished spaces.  Bundle, lace, and train 

conductors to terminal points with no excess and without exceeding manufacturer's limitations 

on bending radii. 

C. Coordinate runway doors with platform travel and positioning, for accurate alignment and 

minimum clearance between platforms, runway doors, sills, and door frames. 

D. Position sills accurately and fill space under sills solidly with nonshrink, nonmetallic grout. 

E. Coordinate platform doors with platform travel and positioning. 

F. Adjust stops for accurate stopping and leveling at each landing, within required tolerances. 

1. Leveling Tolerance:  1/4 inch up or down, regardless of load and direction of travel. 

G. Lubricate operating parts of lift, including drive mechanism, guide rails, hinges, safety devices, 

and hardware. 

H. Test safety devices and verify smoothness of required protective enclosures and other surfaces. 

3.3 FIELD QUALITY CONTROL 

A. Acceptance Testing:  On completion of lift installation and before permitting use of lifts, 

perform acceptance tests as required and recommended by ASME A18.1 and authorities having 

jurisdiction. 

B. Operating Test:  In addition to acceptance testing, load lifts to rated capacity and operate 

continuously for 30 minutes between lowest and highest landings served.  Readjust stops, signal 

equipment, and other devices for accurate stopping and operation of system. 

C. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and times tests 

are to be performed on lifts. 

3.4 MAINTENANCE SERVICE 

A. Initial Maintenance Service:  Beginning at Substantial Completion, maintenance service shall 

include 12 months' full maintenance by skilled employees of lift Installer.  Include quarterly 

preventive maintenance, repair or replacement of worn or defective components, lubrication, 

cleaning, and adjusting as required for proper lift operation.  Parts and supplies shall be 

manufacturer's authorized replacement parts and supplies. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain lifts.  Include a review of emergency systems and emergency 

procedures to be followed at time of operational failure and other building emergencies. 
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B. Check operation of lifts with Owner's personnel present and before date of Substantial 

Completion.  Determine that operating systems and devices are functioning properly. 

C. Check operation of lifts with Owner's personnel present not more than one month before end of 

warranty period.  Determine that operating systems and devices are functioning properly. 

END OF SECTION 14 42 00 
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