
 
 

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

CORNWALL CENTRAL SCHOOL DISTRICT 

CORNWALL-ON-HUDSON, NEW YORK 

 PROJECT NO. 363579-22001.3 

PHASE 3  

                                 RECONSTRUCTION TO 

 CORNWALL-ON-HUDSON ELEMENTARY SCHOOL 
 CORNWALL ELEMENTARY SCHOOL 
 CORNWALL CENTRAL MIDDLE SCHOOL 
   
  
  
 
 JUNE 28, 2024

 

SED NO. 44-03-01-06-0-006-015 
44-03-01-06-0-002-017 
44-03-01-06-0-001-030 

Ithaca, New York 
 

Farmingdale, New York 
 

Albany, New York 
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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, Cornwall Central School District (hereinafter called “Owner”), for Reconstruction to Cornwall 
Elementary School, Cornwall Central Middle School, and Cornwall-on-Hudson Elementary School (aka 
“Phase 3 Reconstruction” project or derivations thereof). 

Separate Bids are requested for the following Contracts: 

Contract 1 GC – General Construction Work  
Contract 2 MPC – Mechanical & Plumbing Construction Work 
Contract 3 EC – Electrical Construction Work 
Contract 4 WC/AA – Window & Abatement of Hazardous Material Construction Work 
Contract 5 SC – Site Construction Work 

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

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

The Palombo Group 
195 Front Street 
First Floor 
Newburgh, New York 12550 
 

A pre-bid conference for potential Bidders and other interested parties will be held on September 12, 
2024 at 10:00 AM local time, outside of the Cornwall CSD Buildings and Grounds Facility, 130 Main Street, 
Cornwall, New York 12518 Cornwall, Central Middle School, 122 Main St., Cornwall, New York 12518, 
Cornwall Elementary School and Cornwall-on-Hudson Elementary School, 234 Hudson Street, Cornwall-on-
Hudson, New York 12520. Pre-bid conference is for all prime contracts.  
 
Sealed Bids will be received by the Owner until October 2, 2024 at 10:00 AM local time at Cornwall 
CSD Buildings and Grounds Facility, 130 Main Street, Cornwall, New York 12518 at which time and place 
Bids received will be publicly opened and read aloud in the conference room. Allow sufficient time to check 
in to the building when dropping off bids and deliver sealed bids to the attention of Mr. Harvey Sotland, 
Assistant Superintendent for Business. The Cornwall CSD Buildings and Grounds Facility is accessed 
through the main loop and parking lot at Cornwall Central Middle School, 122 Main St., Cornwall, New York 
12518. 

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

Construction Market Data, 30 Technology Parkway South, Suite 100, Norcross, GA 30092 
Eastern Contractors Association, Inc., 6 Airline Drive, Colonie, NY 12205 
Mohawk Valley Builders Exchange, 10 Main Street, Suite 202, Whitesboro, NY 13492 
Northern New York Builders Exchange, 22074 Fabco Road, Watertown, New York 13601 
The Builders Exchange of the Southern Tier, Inc.-East, 15 Belden Street, Binghamton, New York 13903 
Construction Exchange of Buffalo & Western NY, 2660 William Street, Cheektowaga, NY 14227 
Rochester Builders Exchange, 180 Linden Oaks, Suite 100, Rochester, NY 14625 
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Syracuse Builders Exchange, 6563 Ridings Rd., Syracuse, NY 13206 
McGraw Hill Construction/Dodge, c/o Dataflow, 2215 Central Ave, Schenectady NY 12304 
The Builders Exchange of the Southern Tier, Inc.-West, 65 E. Main. St., Falconer, NY 14733 
Cornwall Central School District, 24 Idlewild Avenue, Cornwall-On-Hudson, NY 12520 
Tetra Tech Architects & Engineers, 10 Brown Road, Ithaca, New York 14850 

Complete digital sets of Bidding Documents, drawings and specifications, may be obtained online as a 
download at www.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 Cornwall Central School 
District in the sum of $100.00 (One Hundred Dollars) for each set of documents. A scanned copy of  the 
deposit check can be emailed to projects@revplans.com.  Once the scanned copy of the executed deposit 
check is received, Bidding Documents will be shipped. Mail checks to Lohrius Blueprint, 226 Newtown 
Road, Plainview, New York 11803. Plan deposit is refundable in accordance with the terms in the Instructions 
to Bidders. Any bidder requiring documents to be shipped shall make arrangements with the printer and pay 
for all packaging and shipping costs (either by providing FedEX/UPS account number or being charged a flat 
rate by the printer). 

Please note REV 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 Cornwall Elementary School, Cornwall Central Middle 
School, and Cornwall-on-Hudson Elementary School  (aka “Phase 3 Reconstruction” project or 
derivations thereof). 

a. Project Locations: 

1) Cornwall Elementary School:  99 Lee Road, Cornwall, New York 12518. 
2) Cornwall Central Middle School:  122 Main Street, Cornwall, New York 12518. 
3) Cornwall-on-Hudson Elementary School:  234 Hudson Street, Cornwall-on-Hudson, New 

York 12520. 

2. Owner:  Cornwall Central School District. 

a. Address:  24 Idlewild Avenue, Cornwall-On-Hudson, New York 12520. 

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: October 2, 2024 at 10:00 AM, local time. 

b. Bid Opening Location: Cornwall CSD Buildings and Grounds Facility, 130 Main Street, 
Cornwall, New York 12518. 

1) Special Instructions:  Sealed Bids will be publicly opened and read aloud in the 
Conference Room at the Buildings and Grounds Facility. Allow sufficient time to 
check in to the building when dropping off bids and deliver sealed bids to the attention 
of Mr. Harvey Sotland, Assistant Superintendent for Business. 

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

a. Contract 1 GC – General Construction Work  
b. Contract 2 MPC – Mechanical & Plumbing Construction Work 
c. Contract 3 EC – Electrical Construction Work 
d. Contract 4 WC/AA – Window & Abatement of Hazardous Material Construction Work 
e. Contract 5 SC – Site Construction Work 

5. Access to the Project Site: Subject to Owner’s prior approval of timing, Bidders will be permitted 
access to Project site on Monday through Friday, from 7:00 AM until 5 PM, except legal 
holidays. 

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

b. Owner’s Representative:  Mr. William Devine, The Palombo Group; Email: 
wdevine@thepalombogroup.com; Cell Phone: (845) 554-7631. 

c. Special Instructions:  Contact Owner’s Representative to arrange access the project sites 
except for Pre-Bid Conference. 
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6. Pre-Bid Conference:  A pre-bid conference for potential Bidders and other interested parties for 
all Contracts will be held as follows: 

a. Pre-Bid Conference Date and Time: September 12, 2024 at 10:00 AM, local time. 

b. Pre-Bid Conference Location: Outside of the Cornwall CSD Buildings and Grounds Facility, 
130 Main Street, Cornwall, New York 12518 

1) Special Instructions:  The Cornwall CSD Buildings and Grounds Facility is accessed 
through the main loop and parking lot at Cornwall Central Middle School, 122 Main 
Street, Cornwall, New York 12518. 

7. Agreement Form:  The following will be used as the basis for the form of agreement between the 
Owner and the Contractor (Owner-Contractor Agreement): 

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

ARTICLE 2 
DEFINITIONS 

1. Definitions in the General Conditions of the Contract for Construction, AIA Document A232, or 
in other Contract Documents are applicable to the Bidding Documents. 

a. “Addenda”:  Written or graphic instruments issued by the Architect prior to execution of the 
Contract which modify or interpret the Bidding Documents by additions, deletions, 
clarifications, or corrections. 

b. “Bid”:  Complete and properly executed proposal to do the Work for the sums stipulated 
therein, submitted in accordance with the Bidding Documents. 

1) “Base Bid”:  Sum stated in the Bid for which Bidder offers to perform the Work 
described in the Bidding Documents as the base, to which Work may be added or from 
which Work may be deleted for sums stated for Alternates. 

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

ARTICLE 3 
BIDDING PROCEDURES 

1. Bid Form:  Complete the Bid Form provided, in duplicate, with all blank spaces for Base Bid and 
Alternates legibly completed in ink, or typewritten, in both words and figures. 

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

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

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

a. Attachment #1:  Non-Collusive Bidding Certification. 
b. Attachment #2:  Certified Corporate Resolution. 
c. Attachment #3:  Iranian Energy Divestment Certification. 
d. Attachment #4:  Certificate on Violations. 
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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. 

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. 
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ARTICLE 4 
BIDDING DOCUMENTS 

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

a. Bidding requirements consist of the following: 

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

b. Proposed Contract Documents consist of the following: 

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

2. Bidding Document Interpretations or Corrections: 

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

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

c. Notification of addenda will be transmitted to registered plan holders via email and will be 
available to download at 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”. 

4. Any required plan deposit shall be refunded to Bidders who submit a bona fide Bid and return the 
hard copy (paper) Bidding Documents in full, and in good condition within thirty days following 
the award of the contract or the  rejection of the bids covered by such Bid Documents. If the Bid 
Documents are not returned in full, or in good condition, the cost to replace missing or damaged 
paper documents will be deducted from the deposit. A Bidder receiving a Contract award may 
retain the paper Bidding Documents, and the Bidder’s deposit will be refunded. Partial 
reimbursement, in an amount equal to the full amount of such deposit for one  set  of  Bid 
Documents  per  non-bidder  less  the  actual  cost  of  reproduction  of  the Bid Documents as 
determined by the Architect, shall be made for the  return of  all  other  copies of the Bid 
Documents in good condition within thirty days following the award of the contract or the  
rejection of the bids covered by such Bid Documents. If the Bid Documents are not returned in 
full, or in good condition, the cost to replace missing or damaged paper documents will be 
deducted from the deposit. 

ARTICLE 5 
BIDDER’S REPRESENTATIONS 

1. By submitting a Bid, Bidder represents that: 

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

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

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

ARTICLE 6 
BID CONSIDERATION 

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

2. Bid Rejection: 

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

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

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

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

ARTICLE 7 
POST-BID INFORMATION 

1. Contractor Qualifications:  The Owner may make such investigations as it deems necessary to 
determine the ability of the Bidder to perform the Work. 

a. The Bidder shall furnish to the Owner all such information and data for this purpose as the 
Owner may request, including the provided Bidder’s Qualifications Form. 

b. The Owner reserves the right to reject any Bid if the evidence submitted, or investigation of 
Bidder fails to satisfy the Owner that the Bidder is properly qualified to carry out the 
obligations of the Contract and to complete the Work contemplated therein. 

2. Owner’s Financial Capability:  Successful Bidder may submit request to Owner for information 
regarding Owner’s financial arrangements for this Project in accordance with the General 
Conditions, no later than 30 days following the Bid opening. 

3. Post-Bid Submittals: 

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

1) Proposed Products Form. 
2) Proposed Subcontractors Form. 
3) Proposed Schedule of Values Form. 
4) Upon request, Bidder’s Qualifications Form. 

ARTICLE 8 
PERFORMANCE BOND AND PAYMENT BOND 

1. Bond Requirements: 

a. The successful Bidder shall furnish bonds covering faithful performance of the Contract and 
payment of obligations arising thereunder. 
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b. Bonds shall be obtained from a surety satisfactory to the Owner, authorized and licensed to 
do business in the state where the Project is located, and listed in the latest issue of the U.S. 
Treasury Circular 570. The amount of each bond shall be equal to 100 percent of the Contract 
Sum. The sufficiency of the bonds is subject to the approval of the Owner and bonds deemed 
insufficient by the Owner may be rejected. 

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

2. Time of Delivery and Form of Bonds: 

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

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

ARTICLE 9 
MISCELLANEOUS PROVISIONS 

1. All applicable laws, ordinances, rules, and regulations of Federal, State, and other authorities 
having jurisdiction over the Project shall apply to the Contract throughout, and will be deemed 
included in the Contract as though herein written out in full. 

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

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

2. Time of Completion:  Refer to Division 01 Section “Multiple Contract 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.Cornwall@tetratech.com  
 

 
Project No.:  363579-22001.3  Date:  
 
Project Name:  “Phase 3” Reconstruction to Cornwall Elementary School, Cornwall Central Middle School, 
and Cornwall-on-Hudson Elementary School. 
 
--------------------------------------------------------------------------------------------------------------------------- 
Bidder Contact Person:   
Bidder Company Name:   
Bidder Phone:   
Bidder Email Address:   
------------------------------------------------------------------------------------------------------------------------- 
Question Pertains to: 
 
Drawing Number:   
Plan Area:   
Room Number:   
Drawing Detail Number:   
Specification Section:   
-------------------------------------------------------------------------------------------------------------------------- 
Question: (Please be specific) 
 
 
 
 
 
 
 
 
-------------------------------------------------------------------------------------------------------------------------- 
Review by Architect/Engineers: Responded By: __________ Date: ___________ 
 
 
 
 
 
 
 
 
------------------------------------------------------------------------------------------------------------------------- 
Submit requests not less than 5 working days prior to the specified Bid Opening date and time.   In the event that 
this question requires clarification or modification of the Bidding Documents, such written information can only 
be provided by formal Addendum, distributed to all plan holders.  
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BID FROM (Bidder's Name)  : ___________________________________ 
  
                             (Address) : ___________________________________ 
 
  ___________________________________ 

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

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

 BID FORM 
(submit in duplicate) 

 CONTRACT: CONTRACT 1 GC – GENERAL CONSTRUCTION WORK 

 PROJECT TITLE: PHASE 3 RECONSTRUCTION TO  
  CORNWALL-ON-HUDSON ELEMENTARY SCHOOL 
  CORNWALL ELEMENTARY SCHOOL 
  CORNWALL CENTRAL MIDDLE SCHOOL 
  
 DATE: JUNE 28, 2024 

 PROJECT NO.: 363579-22001.3 

 BID TO: CORNWALL CENTRAL SCHOOL DISTRICT 
  24 IDLEWILD AVE. 
  CORNWALL-ON-HUDSON, NEW YORK 12520 

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. B2 - SECOND & THIRD FLOOR RESTROOM RECONSTRUCTION 
ADDITIONAL WORK 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

 

ALTERNATE NO. D1 - C-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. D2 - A-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

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. D3 - D-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

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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UNIT PRICES 

Refer to Division 01 Section “Unit Prices” for description of unit prices. 

 

Unit Price No. GC-UP-1 - Abatement Tents 

Unit of Measure: Per one (1) tent measuring 10 ft. x 10 ft. x 10 ft 

Cost per Unit: 

           ($    ) 
(words)       (figures) 

Unit Price No. GC-UP-2 - Glove Bag Removal 

Unit of Measure: Per one (1) glove bag. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 

Unit Price No. GC-UP-3 - Pipe Abatement 

Unit of Measure: Per one (1) linear foot. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 

Unit Price No. GC-UP-4 - Ceramic Mosaic Floor Tile 

Unit of Measure: Per one (1) square foot installed. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 

 

Unit Price GC-UP-5 - Glazed Wall Tile 

Unit of Measure: Per one (1) square foot installed. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 
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Unit Price GC-UP-6 - Cast-In-Place Concrete 

Unit of Measure: Per one (1) cubic yard installed. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 

 

Unit Price GC-UP-7 - Interior Painting 

Unit of Measure: Per 500 sf. of interior painting. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 



 

  
Tetra Tech BID FORM : CONTRACT 1 GC – GENERAL CONSTRUCTION WORK 
Architects & Engineers Project No. 363579-22001.3 00 41 00 / Page 6 

LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

BID SECURITY 

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

EXECUTION OF CONTRACT 

If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 

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

SIGNATURE 

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

 
GENERAL CONDITIONS TO BID 

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

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

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

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

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

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

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

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

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

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

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

(Signature of Officer)  
 
 

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

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

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

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

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

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

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

 BID FORM 
(submit in duplicate) 

 CONTRACT: CONTRACT 2 MPC – MECHANICAL & PLUMBING CONSTRUCTION 
WORK 

 PROJECT TITLE: PHASE 3 RECONSTRUCTION TO  
  CORNWALL-ON-HUDSON ELEMENTARY SCHOOL 
  CORNWALL ELEMENTARY SCHOOL 
  CORNWALL CENTRAL MIDDLE SCHOOL 
   
 DATE: JUNE 28, 2024 

 PROJECT NO.: 363579-22001.3 

 BID TO: CORNWALL CENTRAL SCHOOL DISTRICT 
  24 IDLEWILD AVE. 
  CORNWALL-ON-HUDSON, NEW YORK 12520 

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. B2 - SECOND & THIRD FLOOR RESTROOM RECONSTRUCTION 
ADDITIONAL WORK 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

 

ALTERNATE NO. D1 - C-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

 

ALTERNATE NO. D2 - A-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

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. D3 - D-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

BID SECURITY 

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

EXECUTION OF CONTRACT 

If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 

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

SIGNATURE 

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

 
GENERAL CONDITIONS TO BID 

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

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

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

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

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

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

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

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

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

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

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

(Signature of Officer)  
 
 

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

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

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

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

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

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

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

 BID FORM 
(submit in duplicate) 

 CONTRACT: CONTRACT 3 EC – ELECTRICAL CONSTRUCTION WORK 

 PROJECT TITLE: PHASE 3 RECONSTRUCTION TO  
  CORNWALL-ON-HUDSON ELEMENTARY SCHOOL 
  CORNWALL ELEMENTARY SCHOOL 
  CORNWALL CENTRAL MIDDLE SCHOOL 

 DATE: JUNE 28, 2024 

 PROJECT NO.: 363579-22001.3 

 BID TO: CORNWALL CENTRAL SCHOOL DISTRICT 
  24 IDLEWILD AVE. 
  CORNWALL-ON-HUDSON, NEW YORK 12520 

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. B2 - SECOND & THIRD FLOOR RESTROOM RECONSTRUCTION 
ADDITIONAL WORK 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

 

ALTERNATE NO. D1 - C-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO. D2 - A-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

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. D3 - D-WING RESTROOMS RECONSTRUCTION ADDITIONAL WORK 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

BID SECURITY 

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

EXECUTION OF CONTRACT 

If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 

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

SIGNATURE 

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

 



 

  
Tetra Tech NON-COLLUSIVE BIDDING CERTIFICATION  
Architects & Engineers Project No. 363579-22001.3 BID FORM ATTACHMENT NO. 1 / Page  5 

BID FORM 
ATTACHMENT #1 

 
GENERAL CONDITIONS TO BID 

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

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

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

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

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

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

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

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

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

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

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

(Signature of Officer)  
 
 

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

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

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

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

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

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

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

 BID FORM 
(submit in duplicate) 

 CONTRACT: CONTRACT 4 WC/AA – WINDOW & ABATEMENT OF HAZARDOUS 
MATERIAL CONSTRUCTION WORK 

 PROJECT TITLE: PHASE 3 RECONSTRUCTION TO  
  CORNWALL-ON-HUDSON ELEMENTARY SCHOOL 
  CORNWALL ELEMENTARY SCHOOL 
  CORNWALL CENTRAL MIDDLE SCHOOL 

 DATE: JUNE 28, 2024 

 PROJECT NO.: 363579-22001.3 

 BID TO: CORNWALL CENTRAL SCHOOL DISTRICT 
  24 IDLEWILD AVE. 
  CORNWALL-ON-HUDSON, NEW YORK 12520 

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. B3 – WINDOW LINTEL PAINT 

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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UNIT PRICES 

Refer to Division 01 Section “Unit Prices” for description of unit prices. 

 

Unit Price No. WC/AA-UP-1 - Caulk Abatement 

Unit of Measure:  Per one (1) linear foot. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 

Unit Price No. WC/AA-UP-2 - Steel Lintel Replacement Work 

Unit of Measure:  Per one Window Type W1 masonry opening. 

Cost per Unit: 

           ($    ) 

(words)       (figures) 
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LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

BID SECURITY 

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

EXECUTION OF CONTRACT 

If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 

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

SIGNATURE 

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

 
GENERAL CONDITIONS TO BID 

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

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

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

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

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

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

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

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

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

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

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

(Signature of Officer)  
 
 

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

 
CERTIFIED CORPORATE RESOLUTION 

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

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

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

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

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

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

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

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

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

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

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

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

   True  False 
 

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

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

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

 
 

 

 

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

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

 
 

 

 

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

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

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

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

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

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

 BID FORM 
(submit in duplicate) 

 CONTRACT: CONTRACT 5 SC – SITE CONSTRUCTION WORK 

 PROJECT TITLE: PHASE 3 RECONSTRUCTION TO  
  CORNWALL-ON-HUDSON ELEMENTARY SCHOOL 
  CORNWALL ELEMENTARY SCHOOL 
  CORNWALL CENTRAL MIDDLE SCHOOL 

 DATE: JUNE 28, 2024 

 PROJECT NO.: 363579-22001.3 

 BID TO: CORNWALL CENTRAL SCHOOL DISTRICT 
  24 IDLEWILD AVE. 
  CORNWALL-ON-HUDSON, NEW YORK 12520 

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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UNIT PRICES 

Refer to Division 01 Section “Unit Prices” for description of unit prices. 

 

Unit Price No. SC-UP-1 - Unsuitable Soils 

Unit of Measure:  Per one (1) cubic yard. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 

Unit Price No. SC-UP-2 - Mass Rock Removal 

Unit of Measure:  Per one (1) cubic yard in place. 

Cost per Unit: 

           ($    ) 
(words)            (figures) 

Unit Price No. SC-UP-3 - Hot-Mix Asphalt Paving Top Course 

Unit of Measure:  Per one (1) ton. 

Cost per Unit: 
            ($    ) 

(words)       (figures) 

Unit Price No. SC-UP-4 - Hot-Mix Asphalt Paving Binder Course 

Unit of Measure:  Per one (1) ton installed. 

Cost per Unit: 

           ($    ) 
(words)       (figures) 
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Unit Price No. SC-UP-5 -  Import Clean Fill Suitable Soils 

Unit of Measure:  Per one (1) cubic yard. 

Cost per Unit: 
            ($    ) 

(words)       (figures) 

Unit Price No. SC-UP-6 - Concrete Paving 

Unit of Measure:  Per one (1) cubic yard installed. 

Cost per Unit: 

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

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

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

BID SECURITY 

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

EXECUTION OF CONTRACT 

If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 

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

SIGNATURE 

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

 
GENERAL CONDITIONS TO BID 

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

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

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

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

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

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

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

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

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

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

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

(Signature of Officer)  
 
 

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



 

  
Tetra Tech CERTIFIED CORPORATE RESOLUTION 
Architects & Engineers Project No. 363579-22001.3 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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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 
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NAME OF BIDDER_____________________________________ 

 
PROPOSED SUBCONTRACTORS FORM 

 
SUBMITTED BY THREE LOW BIDDERS 

WITHIN THREE DAYS FOLLOWING BID OPENING 

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

Instructions: 

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

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

Subcontractor Name    Specification Section 
 
 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 
00 43 36 
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NAME OF BIDDER_______________________________ 

PROPOSED SCHEDULE OF VALUES FORM 

SUBMITTED BY THREE LOW BIDDERS WITHIN THREE DAYS FOLLOWING BID OPENING 

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

Cornwall Elementary School: 

Alterations - Building: ........................................................................... $ ________________________ 

Site Work: .............................................................................................. $ ________________________ 

Cornwall Central Middle School: 

Alterations - Building: ........................................................................... $ ________________________ 

Site Work: .............................................................................................. $ ________________________ 

Cornwall-on-Hudson Elementary School 

Alterations - Building: ........................................................................... $ ________________________ 

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

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

 

 
00 43 73 
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NAME OF BIDDER________________________________  

 
 BIDDER'S QUALIFICATIONS FORM 
 

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

UPON REQUEST BY ARCHITECT 

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

 1. Name of Bidder: 

 2. Permanent main office address: 

 3. When organized: 

 4. If a corporation, where incorporated: 

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

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

 7. General character of work performed by your company: 

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

If so, where and why? 

9. Have you ever defaulted on a contract? 

If so, where and why? 

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

11. List your major equipment available for this Contract. 

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

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

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

15. Credit available:    $                                         

16. Give bank reference:                                                                                                            

 
00 45 13 
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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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HIJKLMN	O			PNQNIHM	RISTKUKSQUV	OWO	XYZ[\	]̂_[̀[a[b̀ZV	OWOWO	Jĉ	Lb̀adY\a	]b\ef̂ àZW	ghi	jklmnopm	qkprsilmt	oni	ilrsinomiu	vl	mhi	wxniisilm	yimziil	mhi	{zlin	olu	jklmnopmkn	|hinivlo}min	mhi	wxniisilm~	olu	pkltvtm	k}	mhi	wxniisilm�	jkluvmvklt	k}	mhi	jklmnopm	|�ilino��	�r���isilmon�	olu	kmhin	jkluvmvklt~�	qnozvlxt�	��ipv}vpomvklt�	wuuiluo	vttriu	�nvkn	mk	i�iprmvkl	k}	mhi	jklmnopm�	kmhin	ukprsilmt	�vtmiu	vl	mhi	wxniisilm�	olu	�kuv}vpomvklt	vttriu	o}min	i�iprmvkl	k}	mhi	jklmnopm�	w	�kuv}vpomvkl	vt	|�~	o	znvmmil	osilusilm	mk	mhi	jklmnopm	tvxliu	y�	ykmh	�onmvit�	|�~	o	jholxi	{nuin�	|�~	o	jkltmnrpmvkl	jholxi	qvnipmv�i�	kn	|�~	o	znvmmil	knuin	}kn	o	svlkn	pholxi	vl	mhi	�kn�	vttriu	y�	mhi	wnphvmipm�	ghi	jklmnopm	qkprsilmt	vlp�rui	mhi	�kmvpi	mk	�vuuint�	�ltmnrpmvklt	mk	�vuuint�	tos��i	}knst	olu	mhi	jklmnopmkn�t	yvu�V	OWOW�	Jĉ	Lb̀adY\aW	ghi	jklmnopm	qkprsilmt	}kns	mhi	jklmnopm	}kn	jkltmnrpmvkl�	ghi	jklmnopm	ni�nitilmt	mhi	ilmvni	olu	vlmixnomiu	oxniisilm	yimziil	mhi	�onmvit	hinimk	olu	tr�intiuit	�nvkn	lixkmvomvklt�	ni�nitilmomvklt�	kn	oxniisilmt�	ivmhin	znvmmil	kn	kno��	ghi	jklmnopm	so�	yi	osiluiu	kn	skuv}viu	kl��	y�	o	�kuv}vpomvkl�	ghi	jklmnopm	qkprsilmt	tho��	lkm	yi	pkltmnriu	mk	pniomi	o	pklmnopmro�	ni�omvklthv�	k}	ol�	�vlu	|�~	yimziil	mhi	jklmnopmkn	olu	mhi	wnphvmipm	kn	mhi	wnphvmipm�t	pkltr�molmt�	|�~	yimziil	mhi	{zlin	olu	mhi	jkltmnrpmvkl	�oloxin	kn	mhi	jkltmnrpmvkl	�oloxin�t	pkltr�molmt�	|�~	yimziil	mhi	{zlin	olu	mhi	wnphvmipm	kn	mhi	wnphvmipm�t	pkltr�molmt�	|�~	yimziil	mhi	jklmnopmkn	olu	mhi	jkltmnrpmvkl	�oloxin	kn	mhi	jkltmnrpmvkl	�oloxin�t	pkltr�molmt�	|�~	yimziil	mhi	{zlin	olu	o	�rypklmnopmkn	kn	�ry�trypklmnopmkn	|�~	yimziil	mhi	jkltmnrpmvkl	�oloxin	olu	mhi	wnphvmipm�	kn	|�~	yimziil	ol�	�intklt	kn	ilmvmvit	kmhin	mhol	mhi	{zlin	olu	jklmnopmkn�	ghi	jkltmnrpmvkl	�oloxin	olu	wnphvmipm	tho���	hkzi�in�	yi	ilmvm�iu	mk	�in}knsolpi	olu	il}knpisilm	k}	ky�vxomvklt	rluin	mhi	jklmnopm	vlmiluiu	mk	}opv�vmomi	�in}knsolpi	k}	mhivn	urmvit�V	OWOW�	Jĉ	�bd�W	ghi	mins	��kn��	siolt	mhi	pkltmnrpmvkl	olu	tin�vpit	ni�rvniu	y�	mhi	jklmnopm	qkprsilmt�	zhimhin	pks��imiu	kn	�onmvo���	pks��imiu�	olu	vlp�ruit	o��	kmhin	�oykn�	sominvo�t�	i�rv�silm�	olu	tin�vpit	�nk�vuiu	kn	mk	yi	�nk�vuiu	y�	mhi	jklmnopmkn	mk	}r�}v��	mhi	jklmnopmkn�t	ky�vxomvklt�	ghi	�kn�	so�	pkltmvmrmi	mhi	zhk�i	kn	o	�onm	k}	mhi	�nk�ipm�V	OWOW�	Jĉ	Rdb ̂\aW	ghi	�nk�ipm	vt	mhi	mkmo�	pkltmnrpmvkl	k}	zhvph	mhi	�kn�	�in}knsiu	rluin	mhi	jklmnopm	qkprsilmt	so�	yi	mhi	zhk�i	kn	o	�onm	olu	zhvph	so�	vlp�rui	pkltmnrpmvkl	y�	kmhin	jklmnopmknt�	olu	y�	mhi	{zlin�t	kzl	}knpit	olu	�i�onomi	jklmnopmknt�V	OWOW¡	Lb̀adY\abdZW	jklmnopmknt	oni	�intklt	kn	ilmvmvit	zhk	�in}kns	�kn�	rluin	pklmnopmt	zvmh	mhi	{zlin	mhom	oni	ousvlvtminiu	y�	mhi	wnphvmipm	olu	jkltmnrpmvkl	�oloxin�		V	OWOW¢	Û£YdYâ	Lb̀adY\abdZW	�i�onomi	jklmnopmknt	oni	�intklt	kn	ilmvmvit	zhk	�in}kns	pkltmnrpmvkl	rluin	ti�onomi	pklmnopmt	zvmh	mhi	{zlin	lkm	ousvlvtminiu	y�	mhi	wnphvmipm	olu	jkltmnrpmvkl	�oloxin�V	OWOW¤	Jĉ	]dY¥[̀¦ZW	ghi	qnozvlxt	oni	mhi	xno�hvp	olu	�vpmknvo�	�knmvklt	k}	mhi	jklmnopm	qkprsilmt	thkzvlx	mhi	uitvxl�	�kpomvkl	olu	uvsiltvklt	k}	mhi	�kn��	xilino���	vlp�ruvlx	��olt�	i�i�omvklt�	tipmvklt�	uimov�t�	tphiur�it�	olu	uvoxnost�V	OWOW§	Jĉ	U£̂\[_[\Ya[b̀ZW	ghi	��ipv}vpomvklt	oni	mhom	�knmvkl	k}	mhi	jklmnopm	qkprsilmt	pkltvtmvlx	k}	mhi	znvmmil	ni�rvnisilmt	}kn	sominvo�t�	i�rv�silm�	t�tmist�	tmoluonut	olu	zkn�solthv�	}kn	mhi	�kn��	olu	�in}knsolpi	k}	ni�omiu	tin�vpit�V	OWOẄ	K̀Zadef̂ àZ	b_	Ûd©[\̂W	�ltmnrsilmt	k}	�in�vpi	oni	ni�nitilmomvklt�	vl	ol�	siuvrs	k}	i��nittvkl	lkz	�lkzl	kn	�omin	ui�i�k�iu�	k}	mhi	molxvy�i	olu	vlmolxvy�i	pniomv�i	zkn�	�in}knsiu	y�	mhi	wnphvmipm	olu	mhi	wnphvmipm�t	pkltr�molmt	rluin	mhivn	nit�ipmv�i	�nk}ittvklo�	tin�vpit	oxniisilmt�	�ltmnrsilmt	k}	�in�vpi	so�	vlp�rui�	zvmhkrm	�vsvmomvkl�	tmruvit�	trn�i�t�	skui�t�	t�imphit�	unozvlxt�	t�ipv}vpomvklt�	olu	kmhin	tvsv�on	sominvo�t�V	OWOWOª	K̀[a[Y«	]̂\[Z[b̀	¬Y�̂dW	ghi	�lvmvo�	qipvtvkl	�o�in	vt	mhi	�intkl	vuilmv}viu	vl	mhi	wxniisilm	mk	niluin	vlvmvo�	uipvtvklt	kl	j�ovst	vl	oppknuolpi	zvmh	�ipmvkl	�����	ghi	�lvmvo�	qipvtvkl	�o�in	tho��	lkm	thkz	�onmvo�vm�	mk	mhi	{zlin	kn	jklmnopmkn	olu	tho��	lkm	yi	�voy�i	}kn	nitr�mt	k}	vlmin�nimomvklt	kn	uipvtvklt	niluiniu	vl	xkku	}ovmh�V	OW�	Lbdd̂«Ya[b̀	Ỳ	K̀ầ a	b_	aĉ	Lb̀adY\a	]b\ef̂ àZV	OW�WO	ghi	vlmilm	k}	mhi	jklmnopm	qkprsilmt	vt	mk	vlp�rui	o��	vmist	lipitton�	}kn	mhi	�nk�in	i�iprmvkl	olu	pks��imvkl	k}	mhi	�kn�	y�	mhi	jklmnopmkn�	ghi	jklmnopm	qkprsilmt	oni	pks��isilmon��	olu	zhom	vt	ni�rvniu	y�	kli	tho��	yi	ot	
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HIJKIJL	MN	IO	PQRSIPQK	HT	MUUV	WQPOXPYMJZQ	HT	[\Q	]XJ[PMZ[XP	N\MUU	HQ	PQRSIPQK	XJUT	[X	[\Q	Q̂[QJ[	ZXJNIN[QJ[	_I[\	[\Q	]XJ[PMZ[	̀XZSYQJ[N	MJK	PQMNXJMHUT	IJOQPMHUQ	OPXY	[\QY	MN	HQIJL	JQZQNNMPT	[X	WPXKSZQ	[\Q	IJKIZM[QK	PQNSU[Nab	cdedcdc	f\Q	IJgMUIKI[T	XO	MJT	WPXgINIXJ	XO	[\Q	]XJ[PMZ[	̀XZSYQJ[N	N\MUU	JX[	IJgMUIKM[Q	[\Q	]XJ[PMZ[	XP	I[N	PQYMIJIJL	WPXgINIXJNa	hO	I[	IN	KQ[QPYIJQK	[\M[	MJT	WPXgINIXJ	XO	[\Q	]XJ[PMZ[	̀XZSYQJ[N	gIXUM[QN	MJT	UM_i	XP	IN	X[\QP_INQ	IJgMUIK	XP	SJQJOXPZQMHUQi	[\QJ	[\M[	WPXgINIXJ	N\MUU	HQ	PQgINQK	[X	[\Q	Q̂[QJ[	JQZQNNMPT	[X	YMjQ	[\M[	WPXgINIXJ	UQLMU	MJK	QJOXPZQMHUQa	hJ	NSZ\	ZMNQ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	N\MUU	HQ	ZXJN[PSQKi	[X	[\Q	OSUUQN[	Q̂[QJ[	WQPYI[[QK	HT	UM_i	[X	LIgQ	QOOQZ[	[X	[\Q	WMP[IQNk	IJ[QJ[IXJN	MJK	WSPWXNQN	IJ	Q̂QZS[IJL	[\Q	]XJ[PMZ[ab	cdede	lPLMJImM[IXJ	XO	[\Q	nWQZIOIZM[IXJN	IJ[X	KIgINIXJNi	NQZ[IXJN	MJK	MP[IZUQNi	MJK	MPPMJLQYQJ[	XO	̀PM_IJLN	N\MUU	JX[	ZXJ[PXU	[\Q	]XJ[PMZ[XP	IJ	KIgIKIJL	[\Q	oXPj	MYXJL	nSHZXJ[PMZ[XPN	XP	IJ	QN[MHUIN\IJL	[\Q	Q̂[QJ[	XO	oXPj	[X	HQ	WQPOXPYQK	HT	MJT	[PMKQab	cdedp	qJUQNN	X[\QP_INQ	N[M[QK	IJ	[\Q	]XJ[PMZ[	̀XZSYQJ[Ni	_XPKN	[\M[	\MgQ	_QUUrjJX_J	[QZ\JIZMU	XP	ZXJN[PSZ[IXJ	IJKSN[PT	YQMJIJLN	MPQ	SNQK	IJ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	IJ	MZZXPKMJZQ	_I[\	NSZ\	PQZXLJImQK	YQMJIJLNab	cdedpdc	hJ	[\Q	QgQJ[	XO	ZXJOUIZ[N	XP	KINZPQWMJZIQN	MYXJL	[\Q	]XJ[PMZ[	̀XZSYQJ[Ni	IJ[QPWPQ[M[IXJN	_IUU	HQ	HMNQK	XJ	[\Q	OXUUX_IJL	WPIXPI[IQNsdc	tXKIOIZM[IXJNi	MN	KQOIJQK	IJ	nQZ[IXJ	uauauade	f\Q	vLPQQYQJ[adp	vKKQJKMi	_I[\	[\XNQ	XO	UM[QP	KM[Q	\MgIJL	WPQZQKQJZQ	XgQP	[\XNQ	XO	QMPUIQP	KM[Qadw	f\Q	xQJQPMU	]XJKI[IXJN	XO	[\Q	]XJ[PMZ[	OXP	]XJN[PSZ[IXJady	̀IgINIXJ	zu	XO	[\Q	nWQZIOIZM[IXJNad{	̀PM_IJLN	MJK	PQYMIJIJL	̀IgINIXJN	XO	[\Q	nWQZIOIZM[IXJNahJ	[\Q	ZMNQ	XO	ZXJOUIZ[N	XP	KINZPQWMJZIQN	HQ[_QQJ	̀PM_IJLN	MJK	̀IgINIXJN	XO	[\Q	nWQZIOIZM[IXJN	|X[\QP	[\MJ	̀IgINIXJ	zu}i	XP	_I[\IJ	XP	MYXJL	[\Q	]XJ[PMZ[	̀XZSYQJ[N	MJK	JX[	ZUMPIOIQK	HT	vKKQJKSYi	[\Q	vPZ\I[QZ[	_IUU	KQ[QPYIJQ	_\IZ\	[MjQN	WPQZQKQJZQ	IJ	MZZXPKMJZQ	_I[\	nQZ[IXJN	~a�auui	~a�au�i	MJK	~a�au�ab	cdp	��������������fQPYN	ZMWI[MUImQK	IJ	[\QNQ	xQJQPMU	]XJKI[IXJN	IJZUSKQ	[\XNQ	[\M[	MPQ	|u}	NWQZIOIZMUUT	KQOIJQKi	|�}	[\Q	[I[UQN	XO	JSYHQPQK	MP[IZUQNi	XP	|�}	[\Q	[I[UQN	XO	X[\QP	KXZSYQJ[N	WSHUIN\QK	HT	[\Q	vYQPIZMJ	hJN[I[S[Q	XO	vPZ\I[QZ[Nab	cdw	��������������hJ	[\Q	IJ[QPQN[	XO	HPQgI[T	[\Q	]XJ[PMZ[	̀XZSYQJ[N	OPQRSQJ[UT	XYI[	YXKIOTIJL	_XPKN	NSZ\	MN	�MUU�	MJK	�MJT�	MJK	MP[IZUQN	NSZ\	MN	�[\Q�	MJK	�MJi�	HS[	[\Q	OMZ[	[\M[	M	YXKIOIQP	XP	MJ	MP[IZUQ	IN	MHNQJ[	OPXY	XJQ	N[M[QYQJ[	MJK	MWWQMPN	IJ	MJX[\QP	IN	JX[	IJ[QJKQK	[X	MOOQZ[	[\Q	IJ[QPWPQ[M[IXJ	XO	QI[\QP	N[M[QYQJ[ab	cdy	���������	���	���	��	���������	���������������	���	�����	�����������	��	�������b	cdydc	f\Q	vPZ\I[QZ[	MJK	[\Q	vPZ\I[QZ[kN	ZXJNSU[MJ[N	N\MUU	HQ	KQQYQK	[\Q	MS[\XPN	MJK	X_JQPN	XO	[\QIP	PQNWQZ[IgQ	hJN[PSYQJ[N	XO	nQPgIZQi	IJZUSKIJL	[\Q	̀PM_IJLN	MJK	nWQZIOIZM[IXJNi	MJK	PQ[MIJ	MUU	ZXYYXJ	UM_i	N[M[S[XPTi	MJK	X[\QP	PQNQPgQK	PIL\[N	IJ	[\QIP	hJN[PSYQJ[N	XO	nQPgIZQi	IJZUSKIJL	ZXWTPIL\[Na	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	NSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	N\MUU	JX[	X_J	XP	ZUMIY	M	ZXWTPIL\[	IJ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQa	nSHYI[[MU	XP	KIN[PIHS[IXJ	[X	YQQ[	XOOIZIMU	PQLSUM[XPT	PQRSIPQYQJ[N	XP	OXP	X[\QP	WSPWXNQN	IJ	ZXJJQZ[IXJ	_I[\	[\Q	�PX�QZ[	IN	JX[	[X	HQ	ZXJN[PSQK	MN	WSHUIZM[IXJ	IJ	KQPXLM[IXJ	XO	[\Q	vPZ\I[QZ[kN	XP	vPZ\I[QZ[kN	ZXJNSU[MJ[Nk	PQNQPgQK	PIL\[Nab	cdyde	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	nSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	MPQ	MS[\XPImQK	[X	SNQ	MJK	PQWPXKSZQ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQ	WPXgIKQK	[X	[\QYi	NSH�QZ[	[X	MJT	WPX[XZXUN	QN[MHUIN\QK	WSPNSMJ[	[X	nQZ[IXJN	ua�	MJK	ua i	NXUQUT	MJK	Q̂ZUSNIgQUT	OXP	Q̂QZS[IXJ	XO	[\Q	oXPja	vUU	ZXWIQN	YMKQ	SJKQP	[\IN	MS[\XPImM[IXJ	N\MUU	HQMP	[\Q	ZXWTPIL\[	JX[IZQi	IO	MJTi	N\X_J	XJ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQa	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	nSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	YMT	JX[	SNQ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQ	XJ	X[\QP	WPX�QZ[N	XP	OXP	MKKI[IXJN	[X	[\Q	�PX�QZ[	XS[NIKQ	[\Q	NZXWQ	XO	[\Q	oXPj	_I[\XS[	[\Q	NWQZIOIZ	_PI[[QJ	ZXJNQJ[	XO	[\Q	l_JQPi	vPZ\I[QZ[i	MJK	[\Q	vPZ\I[QZ[kN	ZXJNSU[MJ[Nab	cd{	¡�����b	cd{dc	¢̂ZQW[	MN	X[\QP_INQ	WPXgIKQK	IJ	nQZ[IXJ	ua£a�i	_\QPQ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	PQRSIPQ	XJQ	WMP[T	[X	JX[IOT	XP	LIgQ	JX[IZQ	[X	[\Q	X[\QP	WMP[Ti	NSZ\	JX[IZQ	N\MUU	HQ	WPXgIKQK	IJ	_PI[IJL	[X	[\Q	KQNILJM[QK	PQWPQNQJ[M[IgQ	XO	[\Q	WMP[T	[X	
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HIJK	LIM	NJLOPM	OQ	RSSTMQQMS	RNS	QIRUU	VM	SMMKMS	LJ	IRWM	VMMN	SXUY	QMTWMS	OZ	SMUOWMTMS	ON	[MTQJN\	VY	KROU\	VY	PJXTOMT\	JT	VY	MUMPLTJNOP	LTRNQKOQQOJN	OZ	R	KMLIJS	ZJT	MUMPLTJNOP	LTRNQKOQQOJN	OQ	QML	ZJTLI	ON	LIM	]̂TMMKMNL_	̀abcbd	eJLOPM	JZ	fUROKQ	RQ	[TJWOSMS	ON	gMPLOJN	hi_h_j	QIRUU	VM	[TJWOSMS	ON	HTOLON̂	RNS	QIRUU	VM	SMMKMS	LJ	IRWM	VMMN	SXUY	QMTWMS	JNUY	OZ	SMUOWMTMS	LJ	LIM	SMQÔNRLMS	TM[TMQMNLRLOWM	JZ	LIM	[RTLY	LJ	HIJK	LIM	NJLOPM	OQ	RSSTMQQMS	VY	PMTLOZOMS	JT	TM̂OQLMTMS	KROU\	JT	VY	PJXTOMT	[TJWOSON̂	[TJJZ	JZ	SMUOWMTY_	̀abk	lmnmopq	lpop	rst	puv	wxpusymssmzu{IM	[RTLOMQ	QIRUU	R̂TMM	X[JN	[TJLJPJUQ	̂JWMTNON̂	LIM	LTRNQKOQQOJN	RNS	XQM	JZ	|NQLTXKMNLQ	JZ	gMTWOPM	JT	RNY	JLIMT	ONZJTKRLOJN	JT	SJPXKMNLRLOJN	ON	SÔOLRU	ZJTK_	{IM	[RTLOMQ	HOUU	XQM	]|]	}JPXKMNL	~��j����hj\	�XOUSON̂	|NZJTKRLOJN	�JSMUON̂	RNS	}ÔOLRU	}RLR	~�IOVOL\	LJ	MQLRVUOQI	LIM	[TJLJPJUQ	ZJT	LIM	SMWMUJ[KMNL\	XQM\	LTRNQKOQQOJN\	RNS	M�PIRN̂M	JZ	SÔOLRU	SRLR_	̀ab�	��mqvmun	�u�zxypomzu	�zvtqs	rst	puv	�tqmpu�t]NY	XQM	JZ\	JT	TMUORNPM	JN\	RUU	JT	R	[JTLOJN	JZ	R	VXOUSON̂	ONZJTKRLOJN	KJSMU	HOLIJXL	R̂TMMKMNL	LJ	[TJLJPJUQ	̂JWMTNON̂	LIM	XQM	JZ\	RNS	TMUORNPM	JN\	LIM	ONZJTKRLOJN	PJNLRONMS	ON	LIM	KJSMU	RNS	HOLIJXL	IRWON̂	LIJQM	[TJLJPJUQ	QML	ZJTLI	ON	]|]	}JPXKMNL	~��j����hj\	�XOUSON̂	|NZJTKRLOJN	�JSMUON̂	RNS	}ÔOLRU	}RLR	~�IOVOL\	RNS	LIM	TM�XOQOLM	]|]	}JPXKMNL	��������hj\	�TJ�MPL	�XOUSON̂	|NZJTKRLOJN	�JSMUON̂	�TJLJPJU	�JTK\	QIRUU	VM	RL	LIM	XQON̂	JT	TMUYON̂	[RTLY�Q	QJUM	TOQ�	RNS	HOLIJXL	UORVOUOLY	LJ	LIM	JLIMT	[RTLY	RNS	OLQ	PJNLTRPLJTQ	JT	PJNQXULRNLQ\	LIM	RXLIJTQ	JZ\	JT	PJNLTOVXLJTQ	LJ\	LIM	VXOUSON̂	ONZJTKRLOJN	KJSMU\	RNS	MRPI	JZ	LIMOT	R̂MNLQ	RNS	MK[UJYMMQ_	̀ab�	gXVKOLLRU	~�PIRN̂M\	R	HMV�VRQMS	PJNQLTXPLOJN	[IRQM	QJZLHRTM	ZJT	KRNR̂ON̂	[TJ�MPL	QXVKOLLRUQ\	��|�Q\	RNS	JLIMT	PJNQLTXPLOJN	[IRQM	[R[MTHJT�\	QIRUU	VM	XQMS	VY	RUU	[RTLOMQ	JN	LIOQ	[TJ�MPL_	{IM	]TPIOLMPL	HOUU	VM	LIM	RSKONOQLTRLJT	ZJT	LIM	gXVKOLLRU	~�PIRN̂M	QYQLMK	JN	LIOQ	[TJ�MPL_��w����	d			�����	̀dba	�tutxpq	̀dbaba	{IM	 HNMT	OQ	LIM	[MTQJN	JT	MNLOLY	OSMNLOZOMS	RQ	QXPI	ON	LIM	]̂TMMKMNL	RNS	OQ	TMZMTTMS	LJ	LITJX̂IJXL	LIM	fJNLTRPL	}JPXKMNLQ	RQ	OZ	QON̂XURT	ON	NXKVMT_	{IM	 HNMT	QIRUU	SMQÔNRLM	ON	HTOLON̂	R	TM[TMQMNLRLOWM	HIJ	QIRUU	IRWM	M�[TMQQ	RXLIJTOLY	LJ	VONS	LIM	 HNMT	HOLI	TMQ[MPL	LJ	RUU	KRLLMTQ	TM�XOTON̂	LIM	 HNMT�Q	R[[TJWRU	JT	RXLIJTO¡RLOJN_	~�PM[L	RQ	JLIMTHOQM	[TJWOSMS	ON	gMPLOJN	¢_�_h\	LIM	fJNQLTXPLOJN	�RNR̂MT	RNS	LIM	]TPIOLMPL	SJ	NJL	IRWM	QXPI	RXLIJTOLY_	{IM	LMTK	£ HNMT£	KMRNQ	LIM	 HNMT	JT	LIM	 HNMT�Q	RXLIJTO¡MS	TM[TMQMNLRLOWM_		̀dbabd	{IM	 HNMT	QIRUU	ZXTNOQI	LJ	LIM	fJNLTRPLJT\	HOLION	ZOZLMMN	SRYQ	RZLMT	TMPMO[L	JZ	R	HTOLLMN	TM�XMQL\	ONZJTKRLOJN	NMPMQQRTY	RNS	TMUMWRNL	ZJT	LIM	fJNLTRPLJT	LJ	MWRUXRLM\	̂OWM	NJLOPM	JZ\	JT	MNZJTPM	KMPIRNOP�Q	UOMN	TÔILQ_		̀dbd	�¤mvtu�t	z�	o¥t	�¦utx§s	̈mupu�mpq	�xxpuntytuos	̀dbdba	eJL	XQMS_	̀dbdbd	�JUUJHON̂	PJKKMNPMKMNL	JZ	LIM	©JT�	RNS	X[JN	HTOLLMN	TM�XMQL	VY	LIM	fJNLTRPLJT\	LIM	 HNMT	QIRUU	ZXTNOQI	LJ	LIM	fJNLTRPLJT	TMRQJNRVUM	MWOSMNPM	LIRL	LIM	 HNMT	IRQ	KRSM	ZONRNPORU	RTTRN̂MKMNLQ	LJ	ZXUZOUU	LIM	 HNMT�Q	JVUÔRLOJNQ	XNSMT	LIM	fJNLTRPL	JNUY	OZ	ªh«	LIM	 HNMT	ZROUQ	LJ	KR�M	[RYKMNLQ	LJ	LIM	fJNLTRPLJT	RQ	LIM	fJNLTRPL	}JPXKMNLQ	TM�XOTM¬	ª�«	LIM	fJNLTRPLJT	OSMNLOZOMQ	ON	HTOLON̂	R	TMRQJNRVUM	PJNPMTN	TM̂RTSON̂	LIM	 HNMT�Q	RVOUOLY	LJ	KR�M	[RYKMNL	HIMN	SXM¬		JT	ªj«	R	PIRN̂M	ON	LIM	©JT�	KRLMTORUUY	PIRN̂MQ	LIM	fJNLTRPL	gXK_	|Z	LIM	 HNMT	ZROUQ	LJ	[TJWOSM	QXPI	MWOSMNPM\	RQ	TM�XOTMS\	HOLION	ZJXTLMMN	SRYQ	JZ	LIM	fJNLTRPLJT�Q	TM�XMQL\	LIM	fJNLTRPLJT	KRY	OKKMSORLMUY	QLJ[	LIM	©JT�	RNS\	ON	LIRL	MWMNL\	QIRUU	NJLOZY	LIM	 HNMT	LIRL	LIM	©JT�	IRQ	QLJ[[MS_	JHMWMT\	OZ	LIM	TM�XMQL	OQ	KRSM	VMPRXQM	R	PIRN̂M	ON	LIM	©JT�	KRLMTORUUY	PIRN̂MQ	LIM	fJNLTRPL	gXK	XNSMT	ªj«	RVJWM\	LIM	fJNLTRPLJT	KRY	OKKMSORLMUY	QLJ[	JNUY	LIRL	[JTLOJN	JZ	LIM	©JT�	RZZMPLMS	VY	LIM	PIRN̂M	XNLOU	TMRQJNRVUM	MWOSMNPM	OQ	[TJWOSMS_	|Z	LIM	©JT�	OQ	QLJ[[MS	XNSMT	LIOQ	gMPLOJN	�_�_�\	LIM	fJNLTRPL	{OKM	QIRUU	VM	M�LMNSMS	R[[TJ[TORLMUY	RNS	LIM	fJNLTRPL	gXK	QIRUU	VM	ONPTMRQMS	VY	LIM	RKJXNL	JZ	LIM	fJNLTRPLJT�Q	TMRQJNRVUM	PJQLQ	JZ	QIXLSJHN\	SMURY	RNS	QLRTL�X[\	[UXQ	ONLMTMQL	RQ	[TJWOSMS	ON	LIM	fJNLTRPL	}JPXKMNLQ_	̀dbdb®	]ZLMT	LIM	 HNMT	ZXTNOQIMQ	MWOSMNPM	JZ	ZONRNPORU	RTTRN̂MKMNLQ	XNSMT	LIOQ	gMPLOJN	�_�\	LIM	 HNMT	QIRUU	NJL	KRLMTORUUY	WRTY	QXPI	ZONRNPORU	RTTRN̂MKMNLQ	HOLIJXL	[TOJT	NJLOPM	LJ	LIM	fJNLTRPLJT_	̀dbdb̄	©IMTM	LIM	 HNMT	IRQ	SMQÔNRLMS	ONZJTKRLOJN	ZXTNOQIMS	XNSMT	LIOQ	gMPLOJN	�_�	RQ	£PJNZOSMNLORU\£	LIM	fJNLTRPLJT	QIRUU	�MM[	LIM	ONZJTKRLOJN	PJNZOSMNLORU	RNS	QIRUU	NJL	SOQPUJQM	OL	LJ	RNY	JLIMT	[MTQJN_	JHMWMT\	LIM	fJNLTRPLJT	KRY	SOQPUJQM	£PJNZOSMNLORU£	ONZJTKRLOJN\	RZLMT	QMWMN	ª°«	SRYQ�	NJLOPM	LJ	LIM	 HNMT\	HIMTM	SOQPUJQXTM	OQ	TM�XOTMS	VY	URH\	
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HIJKLMHIN	O	PLQRSTIO	SU	SVWTU	XSUY	SX	JSYRLKPSUZ	KTNOK	RUSJTPP	HPPLTM	QZ	O	JSLUV	SU	NS[TUIYTIVOK	TIVHVZ\	SU	QZ	JSLUV	SU	OUQHVUOVSU]P̂	SUMTU_	̀WT	aSIVUOJVSU	YOZ	OKPS	MHPJKSPT	bJSIXHMTIVHOKb	HIXSUYOVHSI	VS	HVP	TYRKSZTTP\	JSIPLKVOIVP\	PLUTVHTP\	cLQJSIVUOJVSUP	OIM	VWTHU	TYRKSZTTP\	cLQdPLQJSIVUOJVSUP\	OIM	SVWTUP	eWS	ITTM	VS	fISe	VWT	JSIVTIV	SX	PLJW	HIXSUYOVHSI	PSKTKZ	OIM	TgJKLPH[TKZ	XSU	VWT	hUSiTJV	OIM	eWS	ONUTT	VS	YOHIVOHI	VWT	JSIXHMTIVHOKHVZ	SX	PLJW	HIXSUYOVHSI_j	klm	nopqrstuvqo	tow	xyrzv{y|	}y~�vryw	qp	u�y	��oyrj	klml�	�gJTRV	XSU	RTUYHVP	OIM	XTTP	VWOV	OUT	VWT	UTPRSIPHQHKHVZ	SX	VWT	aSIVUOJVSU	LIMTU	VWT	aSIVUOJV	�SJLYTIVP\	HIJKLMHIN	VWSPT	UT�LHUTM	LIMTU	cTJVHSI	�_�_�\	VWT	�eITU	PWOKK	PTJLUT	OIM	ROZ	XSU	ITJTPPOUZ	ORRUS[OKP\	TOPTYTIVP\	OPPTPPYTIVP	OIM	JWOUNTP	UT�LHUTM	XSU	JSIPVULJVHSI\	LPT	SU	SJJLROIJZ	SX	RTUYOITIV	PVULJVLUTP	SU	XSU	RTUYOITIV	JWOINTP	HI	TgHPVHIN	XOJHKHVHTP_	�IKTPP	SVWTUeHPT	RUS[HMTM	LIMTU	VWT	aSIVUOJV	�SJLYTIVP\	VWT	�eITU\	OPPHPVTM	QZ	VWT	aSIPVULJVHSI	�OIONTU\	PWOKK	PTJLUT	OIM	ROZ	XSU	VWT	QLHKMHIN	RTUYHV_j	klmlk	̀WT	�eITU	PWOKK	UTVOHI	OI	OUJWHVTJV	KOeXLKKZ	KHJTIPTM	VS	RUOJVHJT	OUJWHVTJVLUT\	SU	OI	TIVHVZ	KOeXLKKZ	RUOJVHJHIN	OUJWHVTJVLUT\	HI	VWT	iLUHPMHJVHSI	eWTUT	VWT	hUSiTJV	HP	KSJOVTM_	̀WOV	RTUPSI	SU	TIVHVZ	HP	HMTIVHXHTM	OP	VWT	�UJWHVTJV	HI	VWT	�NUTTYTIV	OIM	HP	UTXTUUTM	VS	VWUSLNWSLV	VWT	aSIVUOJV	�SJLYTIVP	OP	HX	PHINLKOU	HI	ILYQTU_j	klmlm	̀WT	�eITU	PWOKK	UTVOHI	O	JSIPVULJVHSI	YOIONTU	OM[HPTU	KOeXLKKZ	RUOJVHJHIN	JSIPVULJVHSI	YOIONTYTIV	HI	VWT	iLUHPMHJVHSI	eWTUT	VWT	hUSiTJV	HP	KSJOVTM_	̀WOV	RTUPSI	SU	TIVHVZ	HP	HMTIVHXHTM	OP	VWT	aSIPVULJVHSI	�OIONTU	HI	VWT	�NUTTYTIV	OIM	HP	UTXTUUTM	VS	VWUSLNWSLV	VWT	aSIVUOJV	�SJLYTIVP	OP	HX	PHINLKOU	HI	ILYQTU_j	klml�	�X	VWT	TYRKSZYTIV	SX	VWT	aSIPVULJVHSI	�OIONTU	SU	�UJWHVTJV	VTUYHIOVTP\	VWT	�eITU	PWOKK	TYRKSZ	O	PLJJTPPSU	JSIPVULJVHSI	YOIONTU	SU	OUJWHVTJV	eWSPT	PVOVLP	LIMTU	VWT	aSIVUOJV	�SJLYTIVP	PWOKK	QT	VWOV	SX	VWT	aSIPVULJVHSI	�OIONTU	SU	�UJWHVTJV\	UTPRTJVH[TKZ_j	klml�	̀WT	�eITU	PWOKK	XLUIHPW	PLU[TZP	MTPJUHQHIN	RWZPHJOK	JWOUOJVTUHPVHJP\	KTNOK	KHYHVOVHSIP	OIM	LVHKHVZ	KSJOVHSIP	XSU	VWT	PHVT	SX	VWT	hUSiTJV\	OIM	O	KTNOK	MTPJUHRVHSI	SX	VWT	PHVT_	̀WT	aSIVUOJVSU	PWOKK	QT	TIVHVKTM	VS	UTKZ	SI	VWT	OJJLUOJZ	SX	HIXSUYOVHSI	XLUIHPWTM	QZ	VWT	�eITU	QLV	PWOKK	TgTUJHPT	RUSRTU	RUTJOLVHSIP	UTKOVHIN	VS	VWT	POXT	RTUXSUYOIJT	SX	VWT	�SUf_j	klml�	̀WT	�eITU	PWOKK	XLUIHPW	HIXSUYOVHSI	SU	PTU[HJTP	UT�LHUTM	SX	VWT	�eITU	QZ	VWT	aSIVUOJV	�SJLYTIVP	eHVW	UTOPSIOQKT	RUSYRVITPP_	̀WT	�eITU	PWOKK	OKPS	XLUIHPW	OIZ	SVWTU	HIXSUYOVHSI	SU	PTU[HJTP	LIMTU	VWT	�eITU�P	JSIVUSK	OIM	UTKT[OIV	VS	VWT	aSIVUOJVSU�P	RTUXSUYOIJT	SX	VWT	�SUf	eHVW	UTOPSIOQKT	RUSYRVITPP	OXVTU	UTJTH[HIN	VWT	aSIVUOJVSU�P	eUHVVTI	UT�LTPV	XSU	PLJW	HIXSUYOVHSI	SU	PTU[HJTP_j	klml�	̀WT	�eITU	PWOKK	XLUIHPW	VWT	aSIVUOJVSU	���	JSRHTP	SX	VWT	aSIVUOJV	�SJLYTIVP\	HIJKLMHIN	SIT	PTV	VS	QT	LPTM	XSU	VWT	hUSiTJV	�TJSUM	�UOeHINP_	̀WT	aSIVUOJVSU	YOZ	RLUJWOPT	OMMHVHSIOK	JSRHTP	OV	VWT	JSPV	SX	UTRUSMLJVHSI\	RSPVONT	OIM	WOIMKHIN_j	klml�	̀WT	�eITU	PWOKK	TIMTO[SU	VS	XSUeOUM	OKK	JSYYLIHJOVHSIP	VS	VWT	aSIVUOJVSU	VWUSLNW	VWT	aSIPVULJVHSI	�OIONTU	OIM	PWOKK	JSIVTYRSUOITSLPKZ	RUS[HMT	VWT	POYT	JSYYLIHJOVHSIP	VS	VWT	�UJWHVTJV	OQSLV	YOVVTUP	OUHPHIN	SLV	SX	SU	UTKOVHIN	VS	VWT	aSIVUOJV	�SJLYTIVP_j	kl�	��oyr�|	}v��u	uq	xuq�	u�y	�qr��X	VWT	aSIVUOJVSU	XOHKP	VS	JSUUTJV	�SUf	VWOV	HP	ISV	HI	OJJSUMOIJT	eHVW	VWT	UT�LHUTYTIVP	SX	VWT	aSIVUOJV	�SJLYTIVP	OP	UT�LHUTM	QZ	cTJVHSI	��_�	SU	UTRTOVTMKZ	XOHKP	VS	JOUUZ	SLV	�SUf	HI	OJJSUMOIJT	eHVW	VWT	aSIVUOJV	�SJLYTIVP\	VWT	�eITU	YOZ	HPPLT	O	eUHVVTI	SUMTU	VS	VWT	aSIVUOJVSU	VS	PVSR	VWT	�SUf\	SU	OIZ	RSUVHSI	VWTUTSX\	LIVHK	VWT	JOLPT	XSU	PLJW	SUMTU	WOP	QTTI	TKHYHIOVTM 	WSeT[TU\	VWT	UHNWV	SX	VWT	�eITU	VS	PVSR	VWT	�SUf	PWOKK	ISV	NH[T	UHPT	VS	O	MLVZ	SI	VWT	ROUV	SX	VWT	�eITU	VS	TgTUJHPT	VWHP	UHNWV	XSU	VWT	QTITXHV	SX	VWT	aSIVUOJVSU	SU	OIZ	SVWTU	RTUPSI	SU	TIVHVZ\	TgJTRV	VS	VWT	TgVTIV	UT�LHUTM	QZ	cTJVHSI	¡_�_�_j	kl�	��oyr�|	}v��u	uq	¢trr£	��u	u�y	�qr��X	VWT	aSIVUOJVSU	MTXOLKVP	SU	ITNKTJVP	VS	JOUUZ	SLV	VWT	�SUf	HI	OJJSUMOIJT	eHVW	VWT	aSIVUOJV	�SJLYTIVP	OIM	XOHKP	eHVWHI	O	XH[TdMOZ	RTUHSM	OXVTU	UTJTHRV	SX	eUHVVTI	ISVHJT	XUSY	VWT	�eITU	VS	JSYYTIJT	OIM	JSIVHILT	JSUUTJVHSI	SX	PLJW	MTXOLKV	SU	ITNKTJV	eHVW	MHKHNTIJT	OIM	RUSYRVITPP\	VWT	�eITU	YOZ\	eHVWSLV	RUTiLMHJT	VS	SVWTU	UTYTMHTP	VWT	�eITU	YOZ	WO[T\	JSUUTJV	PLJW	MTXOLKV	SU	ITNKTJV_	cLJW	OJVHSI	QZ	VWT	�eITU	OIM	OYSLIVP	JWOUNTM	VS	VWT	aSIVUOJVSU	OUT	QSVW	PLQiTJV	VS	UT[HTe	QZ	VWT	aSIPVULJVHSI	�OIONTU	OIM	RUHSU	ORRUS[OK	SX	VWT	�UJWHVTJV\	OIM	VWT	aSIPVULJVHSI	�OIONTU	SU	�UJWHVTJV	YOZ\	RLUPLOIV	VS	cTJVHSI	¤_¥_�\	eHVWWSKM	SU	ILKKHXZ	O	aTUVHXHJOVT	XSU	hOZYTIV	HI	eWSKT	SU	HI	ROUV\	VS	VWT	TgVTIV	UTOPSIOQKZ	ITJTPPOUZ	VS	UTHYQLUPT	VWT	�eITU	XSU	VWT	UTOPSIOQKT	JSPV	SX	JSUUTJVHIN	PLJW	MTXHJHTIJHTP\	HIJKLMHIN	
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HIJKLMN	KOPKJNKN	QJR	STUPKJNQVWTJ	XTL	VYK	ZTJNVL[SVWTJ	\QJQ]KLMN	QJR	̂LSYWVKSVMN	QJR	VYKWL	LKNPKSVW_K	STJN[̀VQJVNM	QRRWVWTJQ̀	NKL_WSKN	UQRK	JKSKNNQLa	ba	N[SY	RKXQ[̀Vc	JK]̀KSVc	TL	XQẀ[LKd	eX	S[LLKJV	QJR	X[V[LK	PQaUKJVN	QLK	JTV	N[XXWSWKJV	VT	ST_KL	N[SY	QUT[JVNc	VYK	ZTJVLQSVTL	NYQ̀̀	PQa	VYK	RWXXKLKJSK	VT	VYK	HIJKLd	eX	VYK	ZTJVLQSVTL	RWNQ]LKKN	IWVY	VYK	QSVWTJN	TX	VYK	HIJKL	TL	VYK	̂LSYWVKSVc	TL	VYK	QUT[JVN	S̀QWUKR	QN	STNVN	VT	VYK	HIJKLc	VYK	ZTJVLQSVTL	UQa	XẀK	Q	Z̀QWU	P[LN[QJV	VT	̂LVWS̀K	fgdh	ijk	lmmnonpqrstu	voqwxnh	ijkjy	zYK	HIJKL	LKNKL_KN	VYK	LW]YV	VT	QSSK̀KLQVK	VYK	ITL{	TX	VYK	ZTJVLQSVd		eJ	VYK	K_KJV	VYQV	VYK	HIJKL	RWLKSVN	QSSK̀KLQVWTJc	N[SY	RWLKSVW_K	IẀ̀	bK	TJ̀a	WJ	ILWVVKJ	XTLUd		zYK	ZTJVLQSVTL	NYQ̀̀	{KKP	STNV	QJR	TVYKL	PLT|KSV	LKSTLRN	LK̀QVKR	VT	VYK	QSSK̀KLQVWTJ	RWLKSVW_K	NKPQLQVK̀a	XLTU	JTLUQ̀	PLT|KSV	STNVN	QJR	LKSTLRN	QJR	NYQ̀̀	PLT_WRK	Q	ILWVVKJ	LKSTLR	TX	QSSK̀KLQVWTJ	STNV	VT	VYK	HIJKL	TJ	Q	RQẀa	bQNWNdh	ijkji	eJ	VYK	K_KJV	VYQV	VYK	ZTJVLQSVTL	bK̀WK_KN	VYQV	NTUK	QSVWTJ	TL	WJQSVWTJ	TJ	VYK	PQLV	TX	VYK	HIJKL	STJNVWV[VKN	QJ	QSSK̀KLQVWTJ	RWLKSVW_Kc	VYK	ZTJVLQSVTL	NYQ̀̀	WUUKRWQVK̀a	JTVWXa	VYK	HIJKL	WJ	ILWVWJ]	VYQV	VYK	ZTJVLQSVTL	STJNWRKLN	VYK	QSVWTJN	QJ	QSSK̀KLQVWTJ	RWLKSVW_Kc	IWVY	STPWKN	VT	VYK	̂LSYWVKSV	QJR	ZTJNVL[SVWTJ	\QJQ]KLd		zYWN	ILWVVKJ	JTVWXWSQVWTJ	NYQ̀̀	RKVQẀ	VYK	SWLS[UNVQJSKN	TX	VYK	S̀QWUKR	QSSK̀KLQVWTJ	RWLKSVW_Kd		zYK	ZTJVLQSVTL	NYQ̀̀	JTV	QSSK̀KLQVK	VYKWL	ITL{	KXXTLVN	[JVẀ	VYK	HIJKL	LKNPTJRN	WJ	ILWVWJ]	VT	VYK	ILWVVKJ	JTVWXWSQVWTJd		eX	QSSK̀KLQVWTJ	WN	VYKJ	RWLKSVKR	TL	LK}[WLKR	ba	VYK	HIJKLc	Q̀̀	STNV	LKSTLRN	LKXKLLKR	VT	QbT_K	NYQ̀̀	bK	UQWJVQWJKR	ba	VYK	ZTJVLQSVTL	QJR	PLT_WRKR	VT	VYK	HIJKL	TJ	Q	RQẀa	bQNWNdh	ijkj~	eJ	TLRKL	VT	PLKNKL_K	Q	S̀QWU	VT	LKST_KL	QRRWVWTJQ̀	STNVN	R[K	VT	QSSK̀KLQVWTJc	VYK	ZTJVLQSVTL	U[NV	RTS[UKJV	VYQV	QRRWVWTJQ̀	KOPKJNKN	IKLK	WJS[LLKR	QJR	PQWR	ba	VYK	ZTJVLQSVTLd		�QbTL	STNVN	LKST_KLQb̀K	IẀ̀	bK	TJ̀a	T_KLVWUK	TL	NYWXV	PLKUW[U	STNVN	TL	VYK	STNV	TX	QRRWVWTJQ̀	̀QbTLKLN	bLT[]YV	VT	VYK	NWVK	VT	QSSTUP̀WNY	VYK	QSSK̀KLQVKR	ITL{	KXXTLVd		�}[WPUKJV	STNVN	LKST_KLQb̀K	IẀ̀	bK	TJ̀a	VYK	STNV	TX	QRRKR	K}[WPUKJV	UTbẀW�KR	VT	VYK	NWVK	VT	QSSTUP̀WNY	VYK	QSSK̀KLQVKR	ITL{	KXXTLVd�l���v��	~			v����lv����	~jy	�nunpqo�	~jyjy	zYK	ZTJVLQSVTL	WN	VYK	PKLNTJ	TL	KJVWVa	WRKJVWXWKR	QN	N[SY	WJ	VYK	̂]LKKUKJV	QJR	WN	LKXKLLKR	VT	VYLT[]YT[V	VYK	ZTJVLQSV	�TS[UKJVN	QN	WX	NWJ][̀QL	WJ	J[UbKLd	zYK	ZTJVLQSVTL	NYQ̀̀	bK	̀QIX[̀̀a	̀WSKJNKRc	WX	LK}[WLKR	WJ	VYK	|[LWNRWSVWTJ	IYKLK	VYK	�LT|KSV	WN	̀TSQVKRd	zYK	ZTJVLQSVTL	NYQ̀̀	RKNW]JQVK	WJ	ILWVWJ]	Q	LKPLKNKJVQVW_K	IYT	NYQ̀̀	YQ_K	KOPLKNN	Q[VYTLWVa	VT	bWJR	VYK	ZTJVLQSVTL	IWVY	LKNPKSV	VT	Q̀̀	UQVVKLN	[JRKL	VYWN	ZTJVLQSVd	zYK	VKLU	�ZTJVLQSVTL�	UKQJN	VYK	ZTJVLQSVTL	TL	VYK	ZTJVLQSVTLMN	Q[VYTLW�KR	LKPLKNKJVQVW_Kd�	~jyji	zYK	ZTJVLQSVTL	NYQ̀̀	PKLXTLU	VYK	�TL{	WJ	QSSTLRQJSK	IWVY	VYK	ZTJVLQSV	�TS[UKJVNd�	~jyj~	zYK	ZTJVLQSVTL	NYQ̀̀	JTV	bK	LK̀WK_KR	TX	WVN	Tb̀W]QVWTJN	VT	PKLXTLU	VYK	�TL{	WJ	QSSTLRQJSK	IWVY	VYK	ZTJVLQSV	�TS[UKJVN	KWVYKL	ba	QSVW_WVWKN	TL	R[VWKN	TX	VYK	ZTJNVL[SVWTJ	\QJQ]KL	TL	̂LSYWVKSV	WJ	VYKWL	QRUWJWNVLQVWTJ	TX	VYK	ZTJVLQSVc	TL	ba	VKNVNc	WJNPKSVWTJN	TL	QPPLT_Q̀N	LK}[WLKR	TL	PKLXTLUKR	ba	PKLNTJN	TL	KJVWVWKN	TVYKL	VYQJ	VYK	ZTJVLQSVTLd�	~ji	�n�sn�	t�	vturpqmr	�tmw�nurx	qu�	�sno�	vtu�srstux	��	vturpqmrtp�	~jijy		�OKS[VWTJ	TX	VYK	STJVLQSV	ba	VYK	ZTJVLQSVTL	WN	Q	LKPLKNKJVQVWTJ	VYQV	VYK	ZTJVLQSVTL	YQN	SQLKX[̀̀a	KOQUWJKR	VYK	ZTJVLQSV	�TS[UKJVN	QJR	VYK	NWVKc	QJR	LKPLKNKJVN	VYQV	VYK	ZTJVLQSVTL	WN	VYTLT[]Ỳa	XQUẀWQL	IWVY	VYK	JQV[LK	QJR	̀TSQVWTJ	TX	VYK	�TL{c	VYK	NWVKc	VYK	NPKSWXWS	STJRWVWTJN	[JRKL	IYWSY	VYK	�TL{	WN	VT	bK	PKLXTLUKRc	QJR	Q̀̀	UQVVKLN	IYWSY	UQa	WJ	QJa	IQa	QXXKSV	VYK	�TL{	TL	WVN	PKLXTLUQJSKd		zYK	ZTJVLQSVTL	X[LVYKL	LKPLKNKJVN	VYQV	QN	Q	LKN[̀V	TX	N[SY	KOQUWJQVWTJN	QJR	WJ_KNVW]QVWTJNc	VYK	ZTJVLQSVTL	VYTLT[]Ỳa	[JRKLNVQJRN	VYK	ZTJVLQSV	�TS[UKJVN	QJR	VYKWL	WJVKJV	QJR	P[LPTNKc	QJR	WN	XQUẀWQL	IWVY	Q̀̀	QPP̀WSQb̀K	STRKNc	TLRWJQJSKNc	̀QINc	LK][̀QVWTJNc	QJR	L[̀KN	QN	VYKa	QPP̀a	VT	VYK	�TL{c	QJR	VYQV	VYK	ZTJVLQSVTL	IẀ̀	QbWRK	ba	NQUKd		Z̀QWUN	XTL	QRRWVWTJQ̀	VWUK	TL	QRRWVWTJQ̀	STUPKJNQVWTJ	QN	Q	LKN[̀V	TX	VYK	ZTJVLQSVTLMN	XQẀ[LK	VT	XT̀̀TI	VYK	XTLK]TWJ]	PLTSKR[LK	QJR	VT	XQUẀWQLW�K	WVNK̀X	IWVY	Q̀̀	̀TSQ̀	STJRWVWTJN	QJR	VYK	ZTJVLQSV	�TS[UKJVN	IẀ̀	JTV	bK	PKLUWVVKRd		eV	WN	WJVKJRKR	VYQV	Q̀̀	UKSYQJWSQ̀	QJR	K̀KSVLWSQ̀	NaNVKUN	IẀ̀	bK	STUP̀KVK	QJR	WJ	PLTPKL	TPKLQVWTJ	QJR	VYQV	Q̀̀	STJNVL[SVWTJ	STUPTJKJVN	IẀ̀	bK	STUP̀KVK	QJR	WJ	STUP̀WQJSK	IWVY	QSSKPVKR	STJNVL[SVWTJ	PLQSVWSK	[PTJ	STUP̀KVWTJ	TX	VYK	�TL{d		�_KJ	WX	WVKUN	QLK	UWNNWJ]	XLTU	VYK	�̀QJN	QJR�TL	�PKSWXWSQVWTJNc	b[V	QLK	JTLUQ̀̀a	LK}[WLKR	XTL	PLTPKL	TPKLQVWTJ	TX	UKSYQJWSQ̀	QJR	K̀KSVLWSQ̀	NaNVKUNc	TL	VT	STUP̀KVK	TVYKLIWNK	WJSTUP̀KVK	STJNVL[SVWTJ	TL	VT	UKKV	
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HIJKLMNMH	OIPK	LKQRNLKSKMTUV	TWKX	UWYZZ	[K	NMOZRPKP	[X	TWK	\IMTLYOTILV	RMZKUU	WK	UIRHWT	YMP	LKOKNJKP	OIMTLYPNOTILX	NMTKL]LKTYTNIM	IL	OZYLN̂NOYTNIM	̂LIS	TWK	_LOWNTKOT̀a	bcdcd	eKOYRUK	TWK	\IMTLYOT	fIORSKMTU	YLK	OIS]ZKSKMTYLXV	TWK	\IMTLYOTIL	UWYZZV	[K̂ILK	UTYLTNMH	KYOW	]ILTNIM	Î	TWK	gILhV	OYLK̂RZZX	UTRPX	YMP	OIS]YLK	TWK	JYLNIRU	\IMTLYOT	fIORSKMTU	LKZYTNJK	TI	TWYT	]ILTNIM	Î	TWK	gILhV	YU	iKZZ	YU	TWK	NM̂ILSYTNIM	̂RLMNUWKP	[X	TWK	jiMKL	]RLURYMT	TI	kKOTNIM	l̀m̀nV	UWYZZ	TYhK	̂NKZP	SKYURLKSKMTU	Î	YMX	KoNUTNMH	OIMPNTNIMU	LKZYTKP	TI	TWYT	]ILTNIM	Î	TWK	gILhV	YMP	UWYZZ	I[UKLJK	YMX	OIMPNTNIMU	YT	TWK	UNTK	Ŷ̂KOTNMH	NT̀	pWKUK	I[ZNHYTNIMU	YLK	̂IL	TWK	]RL]IUK	Î	̂YONZNTYTNMH	OIILPNMYTNIM	YMP	OIMUTLROTNIM	[X	TWK	\IMTLYOTIL	YMP	YLK	MIT	̂IL	TWK	]RL]IUK	Î	PNUOIJKLNMH	KLLILUV	ISNUUNIMUV	IL	NMOIMUNUTKMONKU	NM	TWK	\IMTLYOT	fIORSKMTUq	WIiKJKLV	TWK	\IMTLYOTIL	UWYZZ	]LIS]TZX	LK]ILT	TI	TWK	\IMUTLROTNIM	rYMYHKL	YMP	_LOWNTKOT	YMX	KLLILUV	NMOIMUNUTKMONKU	IL	ISNUUNIMU	PNUOIJKLKP	[X	IL	SYPK	hMIiM	TI	TWK	\IMTLYOTIL	YU	Y	LKQRKUT	̂IL	NM̂ILSYTNIM	UR[SNTTKP	TI	TWK	\IMUTLROTNIM	rYMYHKL	NM	UROW	̂ILS	YU	TWK	\IMUTLROTNIM	rYMYHKL	YMP	_LOWNTKOT	SYX	LKQRNLK̀	sT	NU	LKOIHMNtKP	TWYT	TWK	\IMTLYOTILuU	LKJNKi	NU	SYPK	NM	TWK	\IMTLYOTILuU	OY]YONTX	YU	Y	OIMTLYOTIL	YMP	MIT	YU	Y	ZNOKMUKP	PKUNHM	]LÎKUUNIMYZV	RMZKUU	ITWKLiNUK	U]KON̂NOYZZX	]LIJNPKP	NM	TWK	\IMTLYOT	fIORSKMTÙ	ŝ	TWK	\IMTLYOTIL	]KL̂ILSU	YMX	OIMUTLROTNIM	YOTNJNTX	iWNOW	NMJIZJKU	YM	KLLILV	NMOIMUNUTKMOX	IL	ISNUUNIM	NM	TWK	\IMTLYOT	fIORSKMTU	iNTWIRT	̂NLUT	]LIJNPNMH	MITNOK	TI	TWK	jiMKLV	_LOWNTKOT	YMP	\IMUTLROTNIM	rYMYHKL	Î	UROW	OIMPNTNIM	YMP	LKOKNJNMH	YRTWILNtYTNIM	TI	]LIOKKPV	TWK	\IMTLYOTIL	UWYZZ	YUURSK	LKU]IMUN[NZNTX	̂IL	UROW	]KL̂ILSYMOK	YMP	UWYZZ	[KYL	YM	Y]]LI]LNYTK	YSIRMT	Î	TWK	YTTLN[RTY[ZK	OIUTU	̂IL	OILLKOTNIM̀a	bcdcdcv	fI	MIT	UOYZK	fLYiNMHÙ	wIZZIi	̂NHRLK	PNSKMUNIMUV	OIM̂NLSNMH	IM	UNTK̀a	bcdcb	pWK	\IMTLYOTIL	NU	MIT	LKQRNLKP	TI	YUOKLTYNM	TWYT	TWK	\IMTLYOT	fIORSKMTU	YLK	NM	YOOILPYMOK	iNTW	Y]]ZNOY[ZK	ZYiUV	UTYTRTKUV	ILPNMYMOKUV	OIPKUV	LRZKU	YMP	LKHRZYTNIMUV	IL	ZYîRZ	ILPKLU	Î	]R[ZNO	YRTWILNTNKUV	[RT	TWK	\IMTLYOTIL	UWYZZ	]LIS]TZX	LK]ILT	TI	TWK	\IMUTLROTNIM	rYMYHKL	YMP	_LOWNTKOT	YMX	MIMOIM̂ILSNTX	PNUOIJKLKP	[X	IL	SYPK	hMIiM	TI	TWK	\IMTLYOTIL	YU	Y	LKQRKUT	̂IL	NM̂ILSYTNIM	UR[SNTTKP	TI	\IMUTLROTNIM	rYMYHKL	NM	UROW	̂ILS	YU	TWK	\IMUTLROTNIM	rYMYHKL	YMP	_LOWNTKOT	SYX	LKQRNLK̀a	bcdcx	ŝ	TWK	\IMTLYOTIL	[KZNKJKU	TWYT	YPPNTNIMYZ	OIUT	IL	TNSK	NU	NMJIZJKP	[KOYRUK	Î	OZYLN̂NOYTNIMU	IL	NMUTLROTNIMU	TWK	_LOWNTKOT	NUURKU	NM	LKU]IMUK	TI	TWK	\IMTLYOTILuU	MITNOKU	IL	LKQRKUTU	̂IL	NM̂ILSYTNIM	]RLURYMT	TI	kKOTNIMU	m̀l̀l	IL	m̀l̀mV	TWK	\IMTLYOTIL	UWYZZ	UR[SNT	\ZYNSU	YU	]LIJNPKP	NM	_LTNOZK	yǹ	ŝ	TWK	\IMTLYOTIL	̂YNZU	TI	]KL̂ILS	TWK	I[ZNHYTNIMU	Î	kKOTNIMU	m̀l̀l	IL	m̀l̀mV	TWK	\IMTLYOTIL	UWYZZ	]YX	UROW	OIUTU	YMP	PYSYHKU	TI	TWK	jiMKLV	UR[zKOT	TI	UKOTNIM	yǹỳ{V	YU	iIRZP	WYJK	[KKM	YJINPKP	N̂	TWK	\IMTLYOTIL	WYP	]KL̂ILSKP	UROW	I[ZNHYTNIMÙ	ŝ	TWK	\IMTLYOTIL	]KL̂ILSU	TWIUK	I[ZNHYTNIMUV	TWK	\IMTLYOTIL	UWYZZ	MIT	[K	ZNY[ZK	TI	TWK	jiMKL	IL	_LOWNTKOT	̂IL	PYSYHKU	LKURZTNMH	̂LIS	KLLILUV	NMOIMUNUTKMONKU	IL	ISNUUNIMU	NM	TWK	\IMTLYOT	fIORSKMTUV	̂IL	PN̂̂KLKMOKU	[KTiKKM	̂NKZP	SKYURLKSKMTU	IL	OIMPNTNIMU	YMP	TWK	\IMTLYOT	fIORSKMTUV	IL	̂IL	MIMOIM̂ILSNTNKU	Î	TWK	\IMTLYOT	fIORSKMTU	TI	Y]]ZNOY[ZK	ZYiUV	UTYTRTKUV	ILPNMYMOKUV	OIPKUV	LRZKU	YMP	LKHRZYTNIMUV	YMP	ZYîRZ	ILPKLU	Î	]R[ZNO	YRTWILNTNKÙa	bcdc|	pWK	jiMKL	NU	KMTNTZKP	TI	LKNS[RLUKSKMT	̂LIS	TWK	\IMTLYOTIL	̂IL	YSIRMTU	]YNP	TI	TWK	_LOWNTKOT	̂IL	KJYZRYTNMH	YMP	LKU]IMPNMH	TI	TWK	\IMTLYOTILuU	LKQRKUTU	̂IL	NM̂ILSYTNIM	TWYT	YLK	MIT	]LK]YLKP	NM	YOOILPYMOK	iNTW	TWK	\IMTLYOT	fIORSKMTU	IL	iWKLK	TWK	LKQRKUTKP	NM̂ILSYTNIM	NU	YJYNZY[ZK	TI	TWK	\IMTLYOTIL	̂LIS	Y	OYLK̂RZ	UTRPX	YMP	OIS]YLNUIM	Î	TWK	\IMTLYOT	fIORSKMTUV	̂NKZP	OIMPNTNIMUV	ITWKL	jiMKL}]LIJNPKP	NM̂ILSYTNIMV	\IMTLYOTIL}]LK]YLKP	OIILPNMYTNIM	PLYiNMHUV	IL	]LNIL	~LIzKOT	OILLKU]IMPKMOK	IL	PIORSKMTYTNIM̀a	bcdc|cv	pWK	\IMTLYOTIL	SYX	UR[SNT	LKQRKUTU	̂IL	NM̂ILSYTNIM	TI	TWK	_LOWNTKOT	TI	WKZ]	̂YONZNTYTK	TWK	\IMTLYOTILuU	]KL̂ILSYMOK	Î	TWK	OIMTLYOT̀		~LNIL	TI	UR[SNTTNMH	KYOW	LKQRKUT	̂IL	NM̂ILSYTNIMV	TWK	\IMTLYOTIL	UWYZZ	̂NLUT	OYLK̂RZZX	UTRPX	YMP	OIS]YLK	TWK	\IMTLYOT	fIORSKMTUV	̂NKZP	OIMPNTNIMUV	ITWKL	jiMKL	]LIJNPKP	NM̂ILSYTNIMV	\IMTLYOTIL	]LK]YLKP	\IILPNMYTNIM	fLYiNMHUV	YMP	]LNIL	~LIzKOT	OILLKU]IMPKMOK	YMP	PIORSKMTYTNIM	TI	PKTKLSNMK	TWYT	TWK	NM̂ILSYTNIM	TI	[K	LKQRKUTKP	NU	MIT	LKYUIMY[ZX	I[TYNMY[ZK	̂LIS	UROW	UIRLOKÙa	bcdc|cd	�YOW	LKQRKUT	̂IL	NM̂ILSYTNIM	UWYZZ	[K	UR[SNTTKP	TI	TWK	_LOWNTKOTV	NM	iLNTNMHV	iNTW	Y	OI]X	TI	TWK	\IMUTLROTNIM	rYMYHKL̀		�YOW	LKQRKUT	̂IL	NM̂ILSYTNIM	UWYZZ	NPKMTN̂X	TWK	U]KON̂NO	UIRLOKU	iWNOW	iKLK	LKJNKiKP	[X	TWK	\IMTLYOTIL	NM	YM	K̂̂ILT	TI	PKTKLSNMK	TWK	NM̂ILSYTNIM	LKQRKUTKPV	YMP	Y	UTYTKSKMT	TI	TWK	K̂̂KOT	TWYT	TWK	NM̂ILSYTNIM	[KNMH	LKQRKUTKP	OIRZP	MIT	[K	PKTKLSNMKP	̂LIS	UROW	UIRLOKÙa	bcdc|cb	pWK	\IMTLYOTIL	UWYZZ	UR[SNT	KYOW	LKQRKUT	̂IL	NM̂ILSYTNIM	UR̂̂NONKMTZX	NM	YPJYMOK	Î	TWK	PYTK	[X	iWNOW	UROW	NM̂ILSYTNIM	NU	LKQRKUTKP	NM	ILPKL	TI	YZZIi	TWK	_LOWNTKOT	UR̂̂NONKMT	TNSKV	NM	TWK	_LOWNTKOTuU	]LÎKUUNIMYZ	zRPHSKMTV	TI	]KLSNT	YPKQRYTK	LKJNKi	YMP	LKU]IMUK	YMP	TI	]KLSNT	\IMTLYOTIL	OIS]ZNYMOK	iNTW	TWK	ZYTKUT	OIMUTLROTNIM	UOWKPRZK̀
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H	IJKJLJM	NOP	QRSTUVWXUYRS	Z[S[\PV	TO[]]	̂[YSU[YS	[	]R\	[U	UOP	_VR̀PXU	TYUP	UO[U	TPaWPSUY[]]b	SŴ cPVT	[Sd	]YTUT	P[XO	VPaWPTU	eRV	YSeRV̂[UYRSf		NOYT	]R\	TO[]]	XRSU[YS	UOP	gV[hYS\T	VPePVPSXP	RV	ijPXYeYX[UYRS	TPXUYRS	UR	hOYXO	UOP	VPaWPTU	jPVU[YSTk	UOP	d[UP	Re	UOP	VPaWPTUk	UR	hOR̂ 	UOP	VPaWPTU	h[T	̂[dPk	cb	hOR̂ 	UOP	VPaWPTU	h[T	̂[dPk	UOP	S[UWVP	Re	UOP	VPaWPTUk	[Sd	UOP	lVXOYUPXUmT	VPTR]WUYRS	UOPVPRef		NOYT	]R\	TO[]]	cP	VPnYPhPd	[U	P[XO	_VR̀PXU	̂PPUYS\	[Sd	UOP	TU[UWT	Re	UOP	VPaWPTUT	eRV	YSeRV̂[UYRS	TO[]]	cP	̂[dP	j[VU	Re	UOP	̂YSWUPT	Re	TWXO	̂PPUYS\TfH	IJKJLJL	NOP	QRSUV[XURV	TO[]]	VPŶcWVTP	UOP	ohSPV	[̂RWSUT	XO[V\Pd	UR	UOP	ohSPV	cb	UOP	lVXOYUPXU	RV	QRSTUVWXUYRS	Z[S[\PV	eRV	VPTjRSdYS\	UR	QRSUV[XURV	VPaWPTUT	eRV	YSeRV̂[UYRS	hOPVP	TWXO	YSeRV̂[UYRS	YT	[n[Y][c]P	UR	UOP	QRSUV[XURV	eVR̂ 	[	X[VPeW]	TUWdb	[Sd	XR̂ j[VYTRS	Re	UOP	QRSUV[XU	gRXŴ PSUTk	eYP]d	XRSdYUYRSTk	RUOPV	ohSPV	jVRnYdPd	YSeRV̂[UYRSk	QRSUV[XURV	jVPj[VPd	QRRVdYS[UYRS	gV[hYS\Tk	RV	jVYRV	_VR̀PXU	XRVVPTjRSdPSXP	RV	dRXŴ PSU[UYRSfpH	IJI	qrstuvwxwyz	{z|	}yzx~ur�~wyz	�uy�t|rutxH	IJIJ�	NOP	QRSUV[XURV	TO[]]	TWjPVnYTP	[Sd	dYVPXU	UOP	�RV�k	WTYS\	UOP	QRSUV[XURVmT	cPTU	T�Y]]	[Sd	[UUPSUYRSf	NOP	QRSUV[XURV	TO[]]	cP	TR]P]b	VPTjRSTYc]P	eRVk	[Sd	O[nP	XRSUVR]	RnPVk	XRSTUVWXUYRS	̂P[STk	̂PUORdTk	UPXOSYaWPTk	TPaWPSXPTk	[Sd	jVRXPdWVPTk	[Sd	eRV	XRRVdYS[UYS\	[]]	jRVUYRST	Re	UOP	�RV�	WSdPV	UOP	QRSUV[XUf	�e	UOP	QRSUV[XU	gRXŴ PSUT	\YnP	TjPXYeYX	YSTUVWXUYRST	XRSXPVSYS\	XRSTUVWXUYRS	̂P[STk	̂PUORdTk	UPXOSYaWPTk	TPaWPSXPTk	RV	jVRXPdWVPTk	UOP	QRSUV[XURV	TO[]]	Pn[]W[UP	UOP	̀RcTYUP	T[ePUb	UOPVPRe	[Sd	TO[]]	cP	TR]P]b	VPTjRSTYc]P	eRV	UOP	̀RcTYUP	T[ePUb	Re	TWXO	̂P[STk	̂PUORdTk	UPXOSYaWPTk	TPaWPSXPTk	RV	jVRXPdWVPTf	�e	UOP	QRSUV[XURV	dPUPV̂YSPT	UO[U	TWXO	̂P[STk	̂PUORdTk	UPXOSYaWPTk	TPaWPSXPT	RV	jVRXPdWVPT	̂[b	SRU	cP	T[ePk	UOP	QRSUV[XURV	TO[]]	\YnP	UŶP]b	SRUYXP	UR	UOP	ohSPVk	UOP	QRSTUVWXUYRS	Z[S[\PVk	[Sd	UOP	lVXOYUPXUk	[Sd	TO[]]	jVRjRTP	[]UPVS[UYnP	̂P[STk	̂PUORdTk	UPXOSYaWPTk	TPaWPSXPTk	RV	jVRXPdWVPTf	NOP	lVXOYUPXU	TO[]]	Pn[]W[UP	UOP	jVRjRTPd	[]UPVS[UYnP	TR]P]b	eRV	XRSeRV̂[SXP	hYUO	UOP	dPTY\S	YSUPSU	eRV	UOP	XR̂ j]PUPd	XRSTUVWXUYRSf	NOP	QRSTUVWXUYRS	Z[S[\PV	TO[]]	VPnYPh	UOP	jVRjRTPd	[]UPVS[UYnP	eRV	TPaWPSXYS\k	XRSTUVWXU[cY]YUbk	[Sd	XRRVdYS[UYRS	Ŷj[XUT	RS	UOP	RUOPV	QRSUV[XURVTf	�S]PTT	UOP	lVXOYUPXU	RV	UOP	QRSTUVWXUYRS	Z[S[\PV	Rc̀PXUT	UR	UOP	QRSUV[XURVmT	jVRjRTPd	[]UPVS[UYnPk	UOP	QRSUV[XURV	TO[]]	jPVeRV̂	UOP	�RV�	WTYS\	YUT	[]UPVS[UYnP	̂P[STk	̂PUORdTk	UPXOSYaWPTk	TPaWPSXPTk	RV	jVRXPdWVPTfH	IJIJK	NOP	QRSUV[XURV	TO[]]	cP	VPTjRSTYc]P	UR	UOP	ohSPV	eRV	[XUT	[Sd	R̂ YTTYRST	Re	UOP	QRSUV[XURVmT	P̂j]RbPPTk	iWcXRSUV[XURVT	[Sd	UOPYV	[\PSUT	[Sd	P̂j]RbPPTk	[Sd	RUOPV	jPVTRST	RV	PSUYUYPT	jPVeRV̂YS\	jRVUYRST	Re	UOP	�RV�	eRVk	RV	RS	cPO[]e	Rek	UOP	QRSUV[XURV	RV	[Sb	Re	YUT	iWcXRSUV[XURVTfH	IJIJI	NOP	QRSUV[XURV	TO[]]	cP	VPTjRSTYc]P	eRV	YSTjPXUYRS	Re	jRVUYRST	Re	UOP	_VR̀PXU	[]VP[db	jPVeRV̂Pd	UR	dPUPV̂YSP	UO[U	TWXO	jRVUYRST	[VP	YS	jVRjPV	XRSdYUYRS	UR	VPXPYnP	TWcTPaWPSU	�RV�fH	IJIJM	NOP	QRSUV[XURV	TO[]]	cP	VPTjRSTYc]P	eRV	[Sd	XRRVdYS[UP	[Sb	[Sd	[]]	YSTjPXUYRST	VPaWYVPd	cb	[Sb	\RnPVŜ PSU[]	cRdb	O[nYS\	̀WVYTdYXUYRS	RnPV	UOP	jVR̀PXUf		�[Y]WVP	UR	RcU[YS	[Sb	jPV̂YUTk	]YXPSTPT	RV	RUOPV	[jjVRn[]T	cPX[WTP	Re	UOP	e[Y]WVP	Re	UOP	QRSUV[XURV	UR	XRSeRV̂	UR	UOYT	VPaWYVP̂PSU	TO[]]	SRU	P�UPSd	UOP	QRSUV[XU	UŶPk	[Sd	UOP	QRSUV[XURV	TO[]]	SRU	cP	PSUYU]Pd	UR	[Sb	YSXVP[TP	YS	UOP	XRSUV[XU	TŴ 	UOPVPeRVf		�S	[ddYUYRSk	[Sb	[ddYUYRS[]	XRTUT	[Sd�RV	P�jPSTPT	Re	[Sb	S[UWVP	YSXWVVPd	cb	UOP	ohSPV	[T	[	VPTW]U	Re	UOP	QRSUV[XURVmT	e[Y]WVP	UR	XRSeRV̂	UR	UOYT	VPaWYVP̂PSU	TO[]]	XRSTUYUWUP	[	XO[V\P	[\[YSTU	UOP	QRSUV[XURVmT	XRSUV[XUf		�[XO	XRSUV[XURV	TO[]]	cP	VPTjRSTYc]P	eRV	XR̂ j]bYS\	hYUO	WSYRS	VP\W][UYRST	P�YTUYS\	WSdPV	XWVVPSU	][cRV	[\VPP̂PSUT	YS	jPVeRV̂YS\	XRSTUVWXUYRS	hRV�	RS	UOP	jVR̀PXUfpH	IJM	�{�yu	{z|	�{~tuw{�xH	IJMJ�	�S]PTT	RUOPVhYTP	jVRnYdPd	YS	UOP	QRSUV[XU	gRXŴ PSUTk	UOP	QRSUV[XURV	TO[]]	jVRnYdP	[Sd	j[b	eRV	][cRVk	[̂UPVY[]Tk	PaWYĵ PSUk	URR]Tk	XRSTUVWXUYRS	PaWYĵ PSU	[Sd	̂[XOYSPVbk	h[UPVk	OP[Uk	WUY]YUYPTk	UV[STjRVU[UYRSk	[Sd	RUOPV	e[XY]YUYPT	[Sd	TPVnYXPT	SPXPTT[Vb	eRV	jVRjPV	P�PXWUYRS	[Sd	XR̂ j]PUYRS	Re	UOP	�RV�k	hOPUOPV	UP̂jRV[Vb	RV	jPV̂[SPSU	[Sd	hOPUOPV	RV	SRU	YSXRVjRV[UPd	RV	UR	cP	YSXRVjRV[UPd	YS	UOP	�RV�fH	IJMJK	��XPjU	YS	UOP	X[TP	Re	̂YSRV	XO[S\PT	YS	UOP	�RV�	[jjVRnPd	cb	UOP	lVXOYUPXU	YS	[XXRVd[SXP	hYUO	iPXUYRS	�f��f�	RV	RVdPVPd	cb	UOP	lVXOYUPXU	YS	[XXRVd[SXP	hYUO	iPXUYRS	�f�k	UOP	QRSUV[XURV	̂[b	̂[�P	TWcTUYUWUYRST	RS]b	hYUO	UOP	XRSTPSU	Re	UOP	ohSPVk	[eUPV	Pn[]W[UYRS	cb	UOP	lVXOYUPXUk	YS	XRSTW]U[UYRS	hYUO	UOP	QRSTUVWXUYRS	Z[S[\PVk	[Sd	YS	[XXRVd[SXP	hYUO	[	QO[S\P	oVdPV	RV	QRSTUVWXUYRS	QO[S\P	gYVPXUYnPf	iWcTUYUWUYRST	TO[]]	T[UYTeb	UOP	eR]]RhYS\	XRSdYUYRST��� NOP	̂[UPVY[]Tk	jVRdWXUT	[Sd	PaWYĵ PSU	dPTXVYcPd	YS	UOP	QRSUV[XU	gRXŴ PSUT	PTU[c]YTO	UOP	TU[Sd[Vd	Re	VPaWYVPd	aW[]YUbk	eWSXUYRSk	dŶPSTYRS	[Sd	[jjP[V[SXP	P�jPXUPdf



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	�./��/��	0(	��	�.1��1���2	�#��	3�#��	4�����2�2��25	-����	�6����%	��	��1�.1���7!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D��5��.E���F GH

IJ KLMNOPOLOPQR	STULTNON	VPWW	MT	XQRNPYTSTY	QRWZ	P[	NO\RY\SYN	\ST	]TO	QS	T̂XTTYTY	\N	YTNXSPMTY	\MQ_T	\RY	\ST	NLMNTULTROWZ	\̀ S̀Q_TY	MZ	OaT	bSXaPOTXO	\RY	cVRTSdIe f\Xa	NLXa	STULTNO	Na\WW	PRXWLYT	OaT	R\]T	Q[	OaT	]\OTSP\Wg	̀SQYLXO	QS	TULP̀]TRO	POT]	[QS	VaPXa	NLMNOPOLOPQR	PN	STULTNOTY	\RY	\	XQ]̀ WTOT	YTNXSP̀OPQR	Q[	OaT	̀SQ̀QNTY	NLMNOPOLOTg	PRXWLYPRh	YS\VPRhNg	XLONg	̀TS[QS]\RXT	\RY	OTNO	Y\O\	\RY	\RZ	QOaTS	PR[QS]\OPQR	RTXTNN\SZ	[QS	\	XQ]̀ WTOT	T_\WL\OPQRdIi f\Xa	NLXa	STULTNO	Na\WW	PRXWLYT	\	NO\OT]TRO	NTOOPRh	[QSOa	\RZ	Xa\RhTN	PR	QOaTS	]\OTSP\WNg	̀SQYLXO	QS	TULP̀]TRO	QS	QOaTS	VQSj	Oa\O	PRXQS̀QS\OPQR	Q[	OaT	NLMNOPOLOPQR	VQLWY	STULPSTdIk laT	MLSYTR	Q[	̀SQQ[	Q[	OaT	]TSPO	Q[	OaT	̀SQ̀QNTY	NLMNOPOLOPQR	PN	L̀QR	OaT	̀SQ̀QNTSd	Im laT	bSXaPOTXOnN	YTXPNPQR	Q[	\̀ S̀Q_\W	QS	YPN\̀ S̀Q_\W	Q[	\	̀SQ̀QNTY	NLMNOPOLOPQR	Na\WW	MT	[PR\W	\RY	VPWW	MT	NTO	[QSOa	PR	VSPOPRhdIo bYYPOPQR\W	NLMNOPOLOPQR	STULTNONg	YLSPRh	XQRNOSLXOPQRg	VPWW	MT	XQRNPYTSTY	QRWZ	P[	NLMNOPOLOPQR	PN	X\LNTY	MZ	ǸTXP[PX	]\OTSP\Wg	̀SQYLXO	QS	TULP̀]TROnN	NLMNTULTRO	ST]Q_\W	[SQ]g	QS	LR\_\PW\MPWPOZ	PR	OaT	]\SjTO	Ẁ\XT	\RY	QRWZ	\O	pRQ	Xa\RhTp	QS	pXSTYPOp	OQ	qQROS\XO	\]QLROdIrs	qQROS\XOQSnN	tTǸQRNPMPWPOPTNu	v[	\RZ	Q[	OaT	[QWWQVPRh	XQRYPOPQRN	QXXLS	YLT	OQ	NLMNOPOLOPQRNg	OaT	XQROS\XOQS	]\jPRh	OaT	NLMNOPOLOPQR	Na\WW	MT\S	OaT	XQNO	Q[	NLXa	XQRYPOPQRNg	PRXWLYPRh	̀\Z]TRO	[QS	NTS_PXTN	STRYTSTY	MZ	OaT	bSXaPOTXOuw\x tTYTNPhR	STULPSTY	[QS	\RZ	Q[	OaT	yQSjdwMx z\OTSP\W	QS	UL\ROPOZ	Xa\RhTN	[QS	\RZ	Q[	OaT	yQSjdwXx {TW\ZN	PR	\RZ	Q[	OaT	yQSjdwYx tTULTNO	[QS	PR[QS]\OPQR	hTRTS\OTY	YLT	OQ	NLMNOPOLOPQRNd|	}~�~�~�	b[OTS	OaT	qQROS\XO	a\N	MTTR	T̂TXLOTYg	OaT	cVRTS	\RY	bSXaPOTXO	VPWW	XQRNPYTS	STULTNON	[QS	OaT	NLMNOPOLOPQR	Q[	S̀QYLXON	PR	̀W\XT	Q[	OaQNT	ǸTXP[PTY	QRWZ	LRYTS	OaT	XQRYPOPQRN	NTO	[QSOa	PR	OaT	�TRTS\W	tTULPST]TRON	w{P_PNPQR	��	Q[	OaT	K̀TXP[PX\OPQRNxd	�Z	]\jPRh	STULTNON	[QS	NLMNOPOLOPQRNg	OaT	qQROS\XOQSuIr	 ST̀STNTRON	Oa\O	PO	a\N	̀TSNQR\WWZ	PR_TNOPh\OTY	OaT	̀SQ̀QNTY	NLMNOPOLOT	̀SQYLXO	\RY	YTOTS]PRTY	Oa\O	PO	PN	TUL\W	QS	NL̀TSPQS	PR	\WW	STǸTXON	OQ	Oa\O	ǸTXP[PTY�IJ	 ST̀STNTRON	Oa\O	PO	VPWW	̀SQ_PYT	OaT	N\]T	V\SS\ROZ	[QS	OaT	NLMNOPOLOPQR	\N	PO	VQLWY	a\_T	̀SQ_PYTY	[QS	OaT	S̀QYLXO	ǸTXP[PTY�Ie	 XTSOP[PTN	Oa\O	OaT	XQNO	Y\O\	̀STNTROTY	PN	XQ]̀ WTOT	\RY	PRXWLYTN	\WW	STW\OTY	XQNON	[QS	OaT	NLMNOPOLOTY	̀SQYLXO	\RY	[QS	yQSj	Oa\O	]LNO	MT	Xa\RhTY	\N	\	STNLWO	Q[	OaT	NLMNOPOLOPQRg	T̂XT̀O	[QS	OaT	bSXaPOTXOnN	STYTNPhR	XQNONg	\RY	V\P_TN	\WW	XW\P]N	[QS	\YYPOPQR\W	XQNON	STW\OTY	OQ	OaT	NLMNOPOLOPQR	Oa\O	NLMNTULTROWZ	MTXQ]T	\̀ \̀STRO�	\RYd�	 Na\WW	XQQSYPR\OT	OaT	PRNO\WW\OPQR	Q[	OaT	\XXT̀OTY	NLMNOPOLOTg	]\jPRh	NLXa	Xa\RhTN	\N	]\Z	MT	STULPSTY	[QS	OaT	yQSj	OQ	MT	XQ]̀ WTOT	PR	\WW	STǸTXONd|	}~�~�~�	laT	cVRTS	Na\WW	MT	TROPOWTY	OQ	STP]MLSNT]TRO	[SQ]	OaT	qQROS\XOQS	[QS	\]QLRON	̀\PY	OQ	OaT	bSXaPOTXO	[QS	ST_PTVPRh	OaT	qQROS\XOQSnN	̀SQ̀QNTY	NLMNOPOLOPQRN	[QS	XQR_TRPTRXT	\[OTS	OaT	̀TSPQY	RQOTY	PR	{P_PNPQR	��	KTXOPQR	pKLMNOPOLOPQR	�SQXTYLSTNp	\RY	]\jPRh	\hSTTY�L̀QR	Xa\RhTN	PR	OaT	{S\VPRhN	\RY	K̀TXP[PX\OPQRN	STNLWOPRh	[SQ]	NLXa	NLMNOPOLOPQRNd|	}~�~}	laT	qQROS\XOQS	Na\WW	TR[QSXT	NOSPXO	YPNXP̀WPRT	\RY	hQQY	QSYTS	\]QRh	OaT	qQROS\XOQSnN	T]̀ WQZTTN	\RY	QOaTS	T̀SNQRN	X\SSZPRh	QLO	OaT	yQSjd	laT	qQROS\XOQS	Na\WW	RQO	̀TS]PO	T]̀ WQZ]TRO	Q[	LR[PO	̀TSNQRN	QS	̀TSNQRN	RQO	̀SQ̀TSWZ	NjPWWTY	PR	O\NjN	\NNPhRTY	OQ	OaT]d|	}~�	��������|	}~�~�	laT	qQROS\XOQS	V\SS\RON	OQ	OaT	cVRTSg	qQRNOSLXOPQR	z\R\hTSg	\RY	bSXaPOTXO	Oa\O	]\OTSP\WN	\RY	TULP̀]TRO	[LSRPNaTY	LRYTS	OaT	qQROS\XO	VPWW	MT	Q[	hQQY	UL\WPOZ	\RY	RTV	LRWTNN	OaT	qQROS\XO	{QXL]TRON	STULPST	QS	̀TS]PO	
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HIJKLMNOKP	QJK	RHSILTUIHL	VWLIJKL	MTLLTSIO	IJTI	IJK	XHLY	MNZZ	UHSVHL[	IH	IJK	LK\WNLK[KSIO	HV	IJK	RHSILTUI	]HUW[KSIO	TŜ	MNZZ	_K	VLKK	VLH[	̂KVKUIÒ	KaUKbI	VHL	IJHOK	NSJKLKSI	NS	IJK	\WTZNIc	HV	IJK	XHLY	IJK	RHSILTUI	]HUW[KSIO	LK\WNLK	HL	bKL[NIP	XHLỲ	[TIKLNTZÒ	HL	K\WNb[KSI	SHI	UHSVHL[NSd	IH	IJKOK	LK\WNLK[KSIO	[Tc	_K	UHSON̂KLK̂	̂KVKUINeKP	QJK	RHSILTUIHLfO	MTLLTSIc	KaUZŴKO	LK[K̂c	VHL	̂T[TdK	HL	̂KVKUI	UTWOK̂	_c	T_WOK̀	TZIKLTINHSO	IH	IJK	XHLY	SHI	KaKUWIK̂	_c	IJK	RHSILTUIHL̀	N[bLHbKL	HL	NSOWVVNUNKSI	[TNSIKSTSUK̀	N[bLHbKL	HbKLTINHS̀	HL	SHL[TZ	MKTL	TŜ	IKTL	TŜ	SHL[TZ	WOTdKP	gV	LK\WNLK̂	_c	IJK	RHSOILWUINHS	hTSTdKL	HL	iLUJNIKUÌ	IJK	RHSILTUIHL	OJTZZ	VWLSNOJ	OTINOVTUIHLc	KeN̂KSUK	TO	IH	IJK	YNŜ	TŜ	\WTZNIc	HV	[TIKLNTZO	TŜ	K\WNb[KSIPj	klmln	iZZ	[TIKLNTZ̀	K\WNb[KSÌ	HL	HIJKL	ObKUNTZ	MTLLTSINKO	LK\WNLK̂	_c	IJK	RHSILTUI	]HUW[KSIO	OJTZZ	_K	NOOWK̂	NS	IJK	ST[K	HV	IJK	oMSKL̀	HL	OJTZZ	_K	ILTSOVKLT_ZK	IH	IJK	oMSKL̀	TŜ	OJTZZ	UH[[KSUK	NS	TUUHL̂TSUK	MNIJ	pKUINHS	qPrPsPj	klt	uvwxyQJK	RHSILTUIHL	OJTZZ	bTc	OTZKÒ	UHSOW[KL̀	WOK	TŜ	ON[NZTL	ITaKO	VHL	IJK	XHLY	HL	bHLINHSO	IJKLKHV	bLHeN̂K̂	_c	IJK	RHSILTUIHL	IJTI	TLK	ZKdTZZc	KSTUIK̂	MJKS	_N̂O	TLK	LKUKNeK̂	HL	SKdHINTINHSO	UHSUZŴK̂ 	̀MJKIJKL	HL	SHI	cKI	KVVKUINeK	HL	[KLKZc	OUJK̂WZK̂	IH	dH	NSIH	KVVKUIPj	kltlz	QJK	oMSKL	NO	KaK[bI	VLH[	bTc[KSI	HV	{K̂KLTZ̀	pITIK̀	ZHUTZ	ITaKÒ	TŜ	VLH[	bTc[KSI	HV	OTZKO	TŜ	UH[bKSOTINSd	WOK	ITaKO	HV	IJK	pITIK	HV	|KM	}HLY	TŜ	HV	UNINKO	TŜ	UHWSINKO	HS	TZZ	[TIKLNTZO	TŜ	OWbbZNKO	OHẐ	IH	IJK	oMSKL	bWLOWTSI	IH	IJK	bLHeNONHSO	HV	IJNO	RHSILTUIP	QJKOK	ITaKO	TLK	SHI	IH	_K	NSUZŴK̂	NS	_N̂OP	QJNO	KaK[bINHS	̂HKO	SHÌ	JHMKeKL̀	TbbZc	IH	IHHZÒ	[TUJNSKLc̀	K\WNb[KSÌ	HL	HIJKL	bLHbKLIc	ZKTOK̂	_c̀	HL	IH	IJK	RHSILTUIHL	HL	T	OW_UHSILTUIHL~	TŜ	IJK	RHSILTUIHL	TŜ	NIO	OW_UHSILTUIHL	OJTZZ	_K	LKObHSON_ZK	VHL̀	TŜ	bTc̀	TSc	TŜ	TZZ	TbbZNUT_ZK	ITaKÒ	NSUZŴNSd	OTZKO	TŜ	UH[bKSOTINSd	WOK	ITaKÒ	HS	OWUJ	ZKTOK̂	IHHZÒ	[TUJNSKLc̀	K\WNb[KSI	HL	HIJKL	bLHbKLIcPj	kl�	�x����y�	�xxy�	�����xy�	v��	������v��x	����	�v�yj	kl�lz	�SZKOO	HIJKLMNOK	bLHeN̂K̂	NS	IJK	RHSILTUI	]HUW[KSIÒ	IJK	oMSKL̀	TOONOIK̂	_c	IJK	RHSOILWUINHS	hTSTdKL̀	OJTZZ	OKUWLK	TŜ	bTc	VHL	IJK	_WNẐNSd	bKL[NIP	QJK	RHSILTUIHL	OJTZZ	OKUWLK	TŜ	bTc	VHL	HIJKL	bKL[NIÒ	VKKÒ	ZNUKSOKÒ	TŜ	NSObKUINHSO	_c	dHeKLS[KSI	TdKSUNKO	SKUKOOTLc	VHL	bLHbKL	KaKUWINHS	TŜ	UH[bZKINHS	HV	IJK	XHLY	IJTI	TLK	UWOIH[TLNZc	OKUWLK̂	TVIKL	KaKUWINHS	HV	IJK	RHSILTUI	TŜ	ZKdTZZc	LK\WNLK̂	TI	IJK	IN[K	_N̂O	TLK	LKUKNeK̂	HL	SKdHINTINHSO	UHSUZŴK̂Pj	kl�lzlz	QJK	oMSKL	OJTZZ	OKUWLK	IJK	_WNẐNSd	bKL[NI	VLH[	IJK	|KM	}HLY	pITIK	�̂WUTINHS	]KbTLI[KSIPj	kl�ln	QJK	RHSILTUIHL	OJTZZ	UH[bZc	MNIJ	TŜ	dNeK	SHINUKO	LK\WNLK̂	_c	TbbZNUT_ZK	ZTMÒ	OITIWIKÒ	HL̂NSTSUKÒ	UĤKÒ	LWZKO	TŜ	LKdWZTINHSÒ	TŜ	ZTMVWZ	HL̂KLO	HV	bW_ZNU	TWIJHLNINKO	TbbZNUT_ZK	IH	bKLVHL[TSUK	HV	IJK	XHLYPj	kl�lnlz	gS	TUUHL̂TSUK	|KM	}HLY	pITIK	�T_HL	�TM	iLINUZK	r̀	pKUINHS	���̀	OW_̂P	��T�T�̀	IJK	RHSILTUIHL	OJTZZ	OW_[NI	IH	IJK	oMSKL	MNIJNS	��	̂TcO	TVIKL	NOOWTSUK	HV	RHSILTUIHLfO	VNLOI	bTcLHZZ̀	TŜ	KeKLc	��	̂TcO	IJKLKTVIKL̀	T	ILTSOULNbI	HV	IJK	HLNdNSTZ	bTcLHZZ	LKUHL̂̀	OW_OULN_K̂	TŜ	TVVNL[K̂	TO	ILWK	WŜKL	IJK	bKSTZINKO	HV	bKL�WLcPj	kl�lnln	QJK	RHSILTUIHL	OJTZZ	UH[bZc	MNIJ	TZZ	TbbZNUT_ZK	|KM	}HLY	pITIK	]KbTLI[KSI	HV	�T_HL	LK\WNLK[KSIÒ	NSUZŴNSd	IJK	bLHeNONHS	IJTI	KeKLc	MHLYKL	K[bZHcK̂	NS	bKLVHL[TSUK	HV	T	bW_ZNU	MHLY	UHSILTUI	OJTZZ	_K	UKLINVNK̂	TO	JTeNSd	UH[bZKIK̂	TS	op�i	���JHWL	OTVKIc	ILTNSNSd	UHWLOKP	QJK	RHSILTUIHL	TŜ	OW_UHSILTUIHL	OJTZZ	_K	OHZKZc	LKObHSON_ZK	VHL	UH[bZNTSUK	MNIJ	IJNO	LK\WNLK[KSI	MNIJ	LKObKUI	IH	IJKNL	K[bZHcKKOP	QJK	RHSILTUIHLfO	HL	OW_UHSILTUIHLfO	VTNZWLK	IH	UH[bZc	MNIJ	IJNO	LK\WNLK[KSI	OJTZZ	SHI	ILTSOVKL	HL	NS	TSc	MTc	N[bHOK	IJK	LKObHSON_NZNIc	VHL	MHLYKL	OTVKIc	WbHS	IJK	oMSKL	HL	IJK	iLUJNIKUIPj	kl�lk	gV	IJK	RHSILTUIHL	bKLVHL[O	XHLY	YSHMNSd	NI	IH	_K	UHSILTLc	IH	TbbZNUT_ZK	ZTMÒ	OITIWIKÒ	HL̂NSTSUKÒ	UĤKÒ	LWZKO	TŜ	LKdWZTINHSÒ	HL	ZTMVWZ	HL̂KLO	HV	bW_ZNU	TWIJHLNINKÒ	IJK	RHSILTUIHL	OJTZZ	TOOW[K	TbbLHbLNTIK	LKObHSON_NZNIc	VHL	OWUJ	XHLY	TŜ	OJTZZ	_KTL	IJK	UHOIO	TIILN_WIT_ZK	IH	UHLLKUINHSPj	kl�l�	����xv�x�	��	�� ����	���������yl	gV	IJK	RHSILTUIHL	KSUHWSIKLO	UHŜNINHSO	TI	IJK	ONIK	IJTI	TLK	���	OW_OWLVTUK	HL	HIJKLMNOK	UHSUKTZK̂	bJcONUTZ	UHŜNINHSO	IJTI	̂NVVKL	[TIKLNTZZc	VLH[	IJHOK	NŜNUTIK̂	NS	IJK	RHSILTUI	]HUW[KSIO	HL	���	WSYSHMS	bJcONUTZ	UHŜNINHSO	HV	TS	WSWOWTZ	STIWLK	IJTI	̂NVVKL	[TIKLNTZZc	VLH[	IJHOK	HL̂NSTLNZc	VHWŜ	IH	KaNOI	TŜ	dKSKLTZZc	LKUHdSN¡K̂	TO	NSJKLKSI	NS	UHSOILWUINHS	TUINeNINKO	HV	IJK	UJTLTUIKL	bLHeN̂K̂	VHL	NS	IJK	RHSILTUI	]HUW[KSIÒ	IJK	RHSILTUIHL	OJTZZ	bLH[bIZc	bLHeN̂K	SHINUK	IH	IJK	oMSKL̀	RHSOILWUINHS	hTSTdKL̀	TŜ	IJK	iLUJNIKUI	_KVHLK	UHŜNINHSO	TLK	N̂OIWL_K̂	TŜ	NS	SH	KeKSI	ZTIKL	IJTS	�s	̂TcO	TVIKL	VNLOI	H_OKLeTSUK	HV	IJK	UHŜNINHSOP	QJK	iLUJNIKUI	TŜ	RHSOILWUINHS	hTSTdKL	MNZZ	bLH[bIZc	NSeKOINdTIK	OWUJ	UHŜNINHSO	TŜ 	̀NV	IJK	iLUJNIKUÌ	NS	UHSOWZITINHS	MNIJ	IJK	RHSOILWUINHS	hTSTdKL̀	̂KIKL[NSKO	IJTI	IJKc	̂NVVKL	[TIKLNTZZc	TŜ	UTWOK	TS	NSULKTOK	HL	̂KULKTOK	NS	IJK	RHSILTUIHLfO	UHOI	HV̀	HL	IN[K	
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IJKLMIJN	OPIQ	RJIOPISTUVJ	PO	TUW	RTIX	PO	XYJ	ZPI[Q	\M]]	IJVPSSJUN	XYTX	TU	JKLMXT̂]J	TN_L̀XSJUX	̂J	STNJ	MU	XYJ	aPUXITVX	bLS	PI	aPUXITVX	cMSJQ	PI	̂PXYd	eO	XYJ	fIVYMXJVXQ	MU	VPÙL]XTXMPU	\MXY	XYJ	aPÙXILVXMPU	gTUThJIQ	NJXJISMUJ̀	XYTX	XYJ	VPUNMXMPÙ	TX	XYJ	̀MXJ	TIJ	UPX	STXJIMT]]W	NMOOJIJUX	OIPS	XYP̀J	MUNMVTXJN	MU	XYJ	aPUXITVX	iPVLSJUX̀	TUN	XYTX	UP	VYTUhJ	MU	XYJ	XJIS̀	PO	XYJ	aPUXITVX	M̀	_L̀XMOMJNQ	XYJ	fIVYMXJVX	̀YT]]	RIPSRX]W	UPXMOW	XYJ	j\UJIQ	aPÙXILVXMPU	gTUThJIQ	TUN	aPUXITVXPIQ	̀XTXMUh	XYJ	IJT̀PÙd	eO	XYJ	j\UJI	PI	aPUXITVXPI	NM̀RLXJ̀	XYJ	fIVYMXJVXk̀	NJXJISMUTXMPU	PI	IJVPSSJUNTXMPUQ	JMXYJI	RTIXW	STW	̀L̂SMX	T	a]TMS	T̀	RIPlMNJN	MU	fIXMV]J	mndo	pqrqs	eOQ	MU	XYJ	VPLÌJ	PO	XYJ	ZPI[Q	XYJ	aPUXITVXPI	JUVPLUXJÌ	YLSTU	IJSTMÙ	PI	IJVPhUMtJ̀	XYJ	JuM̀XJUVJ	PO	̂LIMT]	STI[JÌQ	TIVYTJP]PhMVT]	̀MXJ̀	PI	\JX]TUǸ	UPX	MUNMVTXJN	MU	XYJ	aPUXITVX	iPVLSJUX̀Q	XYJ	aPUXITVXPI	̀YT]]	MSSJNMTXJ]W	L̀̀RJUN	TUW	PRJITXMPÙ	XYTX	\PL]N	TOOJVX	XYJS	TUN	̀YT]]	UPXMOW	XYJ	j\UJIQ	aPÙXILVXMPU	gTUThJIQ	TUN	fIVYMXJVXd	vRPU	IJVJMRX	PO	̀LVY	UPXMVJQ	XYJ	j\UJI	̀YT]]	RIPSRX]W	XT[J	TUW	TVXMPU	UJVJ̀̀TIW	XP	P̂XTMU	hPlJIUSJUXT]	TLXYPIMtTXMPU	IJKLMIJN	XP	IJ̀LSJ	XYJ	PRJITXMPÙd	cYJ	aPUXITVXPI	̀YT]]	VPUXMULJ	XP	̀L̀RJUN	̀LVY	PRJITXMPÙ	LUXM]	PXYJI\M̀J	MÙXILVXJN	Ŵ	XYJ	j\UJI	̂LX	̀YT]]	VPUXMULJ	\MXY	T]]	PXYJI	PRJITXMPÙ	XYTX	NP	UPX	TOOJVX	XYP̀J	IJSTMÙ	PI	OJTXLIJ̀d	wJKLJ̀X̀	OPI	TN_L̀XSJUX̀	MU	XYJ	aPUXITVX	bLS	TUN	aPUXITVX	cMSJ	TIM̀MUh	OIPS	XYJ	JuM̀XJUVJ	PO	̀LVY	IJSTMÙ	PI	OJTXLIJ̀	STW	̂J	STNJ	T̀	RIPlMNJN	MU	fIXMV]J	mndo	pqx	yzz{|}~���o	pqxq�	cYJ	aPUXITVXPI	̀YT]]	MUV]LNJ	MU	XYJ	aPUXITVX	bLS	T]]	T]]P\TUVJ̀	̀XTXJN	MU	XYJ	aPUXITVX	iPVLSJUX̀d	eXJS̀	VPlJIJN	̂W	T]]P\TUVJ̀	̀YT]]	̂J	̀LRR]MJN	OPI	̀LVY	TSPLUX̀	TUN	̂W	̀LVY	RJÌPÙ	PI	JUXMXMJ̀	T̀	XYJ	j\UJI	STW	NMIJVXQ	̂LX	XYJ	aPUXITVXPI	̀YT]]	UPX	̂J	IJKLMIJN	XP	JSR]PW	RJÌPÙ	PI	JUXMXMJ̀	XP	\YPS	XYJ	aPUXITVXPI	YT̀	IJT̀PUT̂]J	P̂_JVXMPUdo	pqxq�	vU]J̀̀	PXYJI\M̀J	RIPlMNJN	MU	XYJ	aPUXITVX	iPVLSJUX̀�q� f]]P\TUVJ̀	̀YT]]	VPlJI	XYJ	VP̀X	XP	XYJ	aPUXITVXPI	TUN	bL̂VPUXITVXPÌQ	PO	STXJIMT]̀	TUN	JKLMRSJUX	NJ]MlJIJN	TX	XYJ	̀MXJ	TUN	T]]	IJKLMIJN	XTuJ̀Q	]J̀̀	TRR]MVT̂]J	XITNJ	NM̀VPLUX̀�q� �LSR	bLS	f]]P\TUVJ̀Q	vUMX	aP̀X	f]]P\TUVJ̀	TUN	�LTUXMXW	f]]P\TUVJ̀�		aPUXITVXPIk̀	VP̀X̀	OPI	LU]PTNMUh	TUN	YTUN]MUh	TX	XYJ	̀MXJQ	]T̂PIQ	MÙXT]]TXMPU	VP̀X̀Q	PlJIYJTNQ	RIPOMXQ	TUN	PXYJI	JuRJÙJ̀	VPUXJSR]TXJN	OPI	̀XTXJN	T]]P\TUVJ	TSPLUX̀	̀YT]]	̂J	MUV]LNJN	MU	XYJ	aPUXITVX	bLS	̂LX	UPX	MU	XYJ	T]]P\TUVJ̀�	qp aPUXMUhJUVW	f]]P\TUVJ̀�	aPUXITVXPIk̀	VP̀X̀Q	MUV]LNMUh	T]]	̀LVY	̀L̂VPUXITVXPI	VP̀X̀Q	OPI	IJVJMlMUh	TUN	YTUN]MUh	TX	�IP_JVX	̀MXJQ	]T̂PIQ	MÙXT]]TXMPUQ	TUN	̀MSM]TI	VP̀X̀	IJ]TXJN	XP	RIPNLVX̀	TUN	STXJIMT]̀	LUNJI	T]]P\TUVJ	̀YT]]	̂J	MUV]LNJN	T̀	RTIX	PO	XYJ	T]]P\TUVJd	aPUXITVXPIQ	TUN	̀L̂VPUXITVXPIQ	jlJIYJTN	TUN	RIPOMX	IJ]TXJN	XP	XYJ	T]]P\TUVJ	̀YT]]	̂J	MUV]LNJN	T̀	RTIX	PO	XYJ	aPUXITVX	bLS	TUN	UPX	RTIX	PO	XYJ	T]]P\TUVJ�	TUNq� ZYJUJlJI	VP̀X̀	TIJ	SPIJ	XYTU	PI	]J̀̀	XYTU	T]]P\TUVJ̀Q	XYJ	aPUXITVX	bLS	̀YT]]	̂J	TN_L̀XJN	TVVPINMUh]W	Ŵ	aYTUhJ	jINJId	cYJ	TSPLUX	PO	XYJ	aYTUhJ	jINJI	̀YT]]	IJO]JVX	�m�	XYJ	NMOOJIJUVJ	̂JX\JJU	TVXLT]	VP̀X̀	TUN	XYJ	T]]P\TUVJ̀	LUNJI	bJVXMPU	�d�d�dm	TUN	���	VYTUhJ̀	MU	aPUXITVXPIk̀	VP̀X̀	LUNJI	bJVXMPU	�d�d�d�d�� cYJ	fIVYMXJVX	̀YT]]	VIJTXJ	TUN	RIPVJ̀̀	f]]P\TUVJ	fVVJ̀̀	fLXYPIMtTXMPÙ	OPI	XYJ	aPÙXILVXMPU	gTUThJI	TUN	j\UJIk̀	TRRIPlT]	TUN	JuJVLXMPU	MU	TVVPINTUVJ	\MXY	XYJ	aPUXITVX	iPVLSJUX̀do	pqxqp	gTXJIMT]̀	TUN	JKLMRSJUX	LUNJI	TU	T]]P\TUVJ	̀YT]]	̂J	̀J]JVXJN	̂W	XYJ	j\UJI	\MXY	IJT̀PUT̂]J	RIPSRXUJ̀̀do	pqxq�	wJOJI	XP	iMlM̀MPU	�m	bJVXMPU	�f]]P\TUVJ̀�	OPI	TNNMXMPUT]	MUOPISTXMPUdo	pq�	������~��~��~�o	pq�q�		�IMPI	XP	̀XTIXMUh	XYJ	\PI[Q	XYJ	aPUXITVXPI	̀YT]]	NJ̀MhUTXJ	XYJ	RIP_JVX	STUThJIQ	̀LRJIMUXJUNJUX	TUN	PXYJI	[JW	MUNMlMNLT]̀	\YP	̀YT]]	̂J	T̀̀MhUJN	XP	XYJ	RIP_JVX	XYIPLhY	TUN	MUV]LNMUh	OMUT]	VPSR]JXMPUd		bLVY	NJ̀MhUTXMPU	̀YT]]	̂J	MU	\IMXMUh	TUN	RIPlMNJN	XP	XYJ	fIVYMXJVXQ	aPÙXILVXMPU	gTUThJIQ	TUN	j\UJId		cYJ	bLRJIMUXJUNJUX	̀YT]]	̂J	MU	TXXJUNTUVJ	TX	XYJ	RIP_JVX	̀MXJ	XYIPLhYPLX	XYJ	\PI[	\YM]J	\PI[	M̀	̂JMUh	RJIOPISJN	̂W	XYJ	aPUXITVXPIQ	MUV]LNMUh	VPSR]JXMPU	PO	XYJ	RLUVY	]M̀Xd		cYJ	bLRJIMUXJUNJUX	̀YT]]Q	NLIMUh	XYJ	RJIOPISTUVJ	PO	XYJ	\PI[	LU]J̀̀	PXYJI\M̀J	JuVL̀JN	̂W	XYJ	fIVYMXJVX	TUN	aPÙXILVXMPU	gTUThJIQ	IJSTMU	PU	̀MXJ	TX	T]]	XMSJ̀	TUW	\PI[	M̀	̂JMUh	RJIOPISJNQ	LUXM]	XJISMUTXMPU	PO	XYJ	VPUXITVXQ	LU]J̀̀	XYJ	_P̂	M̀	̀L̀RJUNJN	PI	\PI[	M̀	̀XPRRJN	̂W	XYJ	aPÙXILVXMPU	gTUThJI	PI	j\UJId		bTMN	IJRIJ̀JUXTXMlJ	̀YT]]	̂J	KLT]MOMJN	MU	XYJ	XWRJ	PO	\PI[	XP	̂J	LUNJIXT[JU	TUN	̀YT]]	UPX	̂J	VYTUhJN	NLIMUh	XYJ	VPLÌJ	PO	VPÙXILVXMPU	\MXYPLX	XYJ	RIMPI	\IMXXJU	VPÙJUX	PO	XYJ	j\UJId		bYPL]N	TU	TRRIPlJN	IJRIJ̀JUXTXMlJ	XYJIJTOXJI	]JTlJ	XYJ	aPUXITVXPIk̀	JSR]PWQ	aPUXITVXPI	̀YT]]	RIPSRX]W	NJ̀MhUTXJ	T	UJ\	IJRIJ̀JUXTXMlJd		j\UJI	̀YT]]	YTlJ	XYJ	IMhYXQ	TX	TUW	XMSJQ	XP	IJKLJ̀X	T	VYTUhJ	MU	XYJ	aPUXITVXPIk̀	IJRIJ̀JUXTXMlJ̀	MO	XYJMI	RJIOPISTUVJ	M̀	LÙTXM̀OTVXPIWd		cYJ	bLRJIMUXJUNJUX	̀YT]]	IJRIJ̀JUX	XYJ	aPUXITVXPIQ	TUN	VPSSLUMVTXMPÙ	hMlJU	XP	XYJ	bLRJIMUXJUNJUX	̀YT]]	̂J	T̀	̂MUNMUh	T̀	MO	hMlJU	XP	XYJ	aPUXITVXPId		cYJ	
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IJKLM	NOPQQ	OPRL	KS	STQUVPWUSK	WS	XUMLYW	SM	ZSKUWSM	WOL	[SKWMPYWSM\N	LZ]QŜLLN_		̀QQ	MLaLMLKYLN	OLMLUK	WS	WOL	bc]LMUKWLKXLKW	NOPQQ	TL	WPdLK	WS	ZLPK	WOL	[SKWMPYWSM\N	bc]LMUKWLKXUKV	NWPaa_e	fghgi	jOL	[SKWMPYWSMk	PN	NSSK	PN	]MPYWUYPTQL	PaWLM	PJPMX	Sa	WOL	[SKWMPYWk	NOPQQ	KSWUâ	WOL	IJKLM	PKX	̀MYOUWLYW	UK	JMUWUKVk	WOMScVO	WOL	[SKNWMcYWUSK	lPKPVLMk	Sa	WOL	KPZL	PKX	mcPQUaUYPWUSKN	Sa	P	]MS]SNLX	Nc]LMUKWLKXLKW_	nUWOUK	op	XP̂N	Sa	MLYLU]W	Sa	WOL	UKaSMZPWUSKk	WOL	[SKNWMcYWUSK	lPKPVLM	ZP̂	KSWUâ	WOL	[SKWMPYWSMk	NWPWUKV	JOLWOLM	WOL	IJKLMk	WOL	[SKNWMcYWUSK	lPKPVLMk	SM	WOL	̀MYOUWLYW	qor	OPN	MLPNSKPTQL	STsLYWUSK	WS	WOL	]MS]SNLX	Nc]LMUKWLKXLKW	SM	qtr	MLmcUML	PXXUWUSKPQ	WUZL	aSM	MLRULJ_	uPUQcML	Sa	WOL	[SKNWMcYWUSK	lPKPVLM	WS	]MSRUXL	KSWUYL	JUWOUK	WOL	opvXP̂	]LMUSX	NOPQQ	YSKNWUWcWL	KSWUYL	Sa	KS	MLPNSKPTQL	STsLYWUSK_e	fghgf	jOL	[SKWMPYWSM	NOPQQ	KSW	LZ]QŜ	P	]MS]SNLX	Nc]LMUKWLKXLKW	WS	JOSZ	WOL	IJKLMk	[SKNWMcYWUSK	lPKPVLMk	SM	M̀YOUWLYW	OPN	ZPXL	MLPNSKPTQL	PKX	WUZLQ̂	STsLYWUSK_	jOL	[SKWMPYWSM	NOPQQ	KSW	YOPKVL	WOL	Nc]LMUKWLKXLKW	JUWOScW	WOL	IJKLM\N	YSKNLKWk	JOUYO	NOPQQ	KSW	cKMLPNSKPTQ̂	TL	JUWOOLQX	SM	XLQP̂LX_e	fgwx	yz{|}~�|z}��	yz{�|}��|�z{	~{�	�����||~�	���������e	fgwxgw	jOL	[SKWMPYWSMk	]MSZ]WQ̂	PaWLM	TLUKV	PJPMXLX	WOL	[SKWMPYWk	NOPQQ	]ML]PML	PKX	NcTZUW	aSM	WOL	IJKLM\N	PKX	M̀YOUWLYW\N	UKaSMZPWUSKk	PKX	WOL	[SKNWMcYWUSK	lPKPVLM\N	cNL	UK	XLRLQS]UKV	WOL	�MSsLYW	NYOLXcQLk	P	[SKWMPYWSM\N	YSKNWMcYWUSK	NYOLXcQL	aSM	WOL	nSMd_	jOL	NYOLXcQL	NOPQQ	YSKWPUK	XLWPUQ	P]]MS]MUPWL	aSM	WOL	�MSsLYWk	UKYQcXUKV	qor	WOL	XPWL	Sa	YSZZLKYLZLKW	Sa	WOL	nSMdk	UKWLMUZ	NYOLXcQL	ZUQLNWSKL	XPWLNk	PKX	WOL	XPWL	Sa	bcTNWPKWUPQ	[SZ]QLWUSK�	qtr	PK	P]]SMWUSKZLKW	Sa	WOL	nSMd	T̂	YSKNWMcYWUSK	PYWURUŴ�	PKX	q�r	WOL	WUZL	MLmcUMLX	aSM	YSZ]QLWUSK	Sa	LPYO	]SMWUSK	Sa	WOL	nSMd_	jOL	NYOLXcQL	NOPQQ	]MSRUXL	aSM	WOL	SMXLMQ̂	]MSVMLNNUSK	Sa	WOL	nSMd	WS	YSZ]QLWUSK	PKX	NOPQQ	KSW	L�YLLX	WUZL	QUZUWN	YcMMLKW	cKXLM	WOL	[SKWMPYW	�SYcZLKWN_	jOL	NYOLXcQL	NOPQQ	TL	MLRUNLX	PW	P]]MS]MUPWL	UKWLMRPQN	PN	MLmcUMLX	T̂	WOL	YSKXUWUSKN	Sa	WOL	nSMd	PKX	�MSsLYWk	NOPQQ	TL	MLQPWLX	WS	WOL	LKWUML	�MSsLYW	WS	WOL	L�WLKW	MLmcUMLX	T̂	WOL	[SKWMPYW	�SYcZLKWNk	PKX	NOPQQ	]MSRUXL	aSM	L�]LXUWUScN	PKX	]MPYWUYPTQL	L�LYcWUSK	Sa	WOL	nSMd_	jOL	[SKWMPYWSM	NOPQQ	YSS]LMPWL	JUWO	WOL	[SKNWMcYWUSK	lPKPVLM	UK	NYOLXcQUKV	PKX	]LMaSMZUKV	WOL	[SKWMPYWSM\N	nSMd	WS	PRSUX	YSKaQUYW	JUWOk	PKX	PN	WS	YPcNL	KS	XLQP̂	UKk	WOL	JSMd	SM	PYWURUWULN	Sa	SWOLM	[SKWMPYWSMNk	SM	WOL	YSKNWMcYWUSK	SM	S]LMPWUSKN	Sa	WOL	IJKLM\N	SJK	aSMYLN	SM	bL]PMPWL	[SKWMPYWSMN_e	fgwxgi	jOL	[SKWMPYWSM	NOPQQ	]PMWUYU]PWL	JUWO	SWOLM	[SKWMPYWSMNk	WOL	[SKNWMcYWUSK	lPKPVLMk	PKX	WOL	IJKLM	UK	MLRULJUKV	PKX	YSSMXUKPWUKV	PQQ	NYOLXcQLN	aSM	UKYSM]SMPWUSK	UKWS	WOL	�MSsLYW	NYOLXcQL	WOPW	UN	]ML]PMLX	T̂	WOL	[SKNWMcYWUSK	lPKPVLM_	jOL	[SKWMPYWSM	NOPQQ	ZPdL	MLRUNUSKN	WS	WOL	YSKNWMcYWUSK	NYOLXcQL	PKX	NcTZUWWPQ	NYOLXcQL	PN	XLLZLX	KLYLNNPM̂	T̂	WOL	[SKNWMcYWUSK	lPKPVLM	WS	YSKaSMZ	WS	WOL	�MSsLYW	NYOLXcQL_e	fgwxgf	jOL	[SKWMPYWSM	NOPQQ	]LMaSMZ	WOL	nSMd	UK	VLKLMPQ	PYYSMXPKYL	JUWO	WOL	ZSNW	MLYLKW	NYOLXcQLN	NcTZUWWLX	WS	WOL	IJKLMk	[SKNWMcYWUSK	lPKPVLMk	PKX	̀MYOUWLYWk	PKX	UKYSM]SMPWLX	UKWS	WOL	P]]MSRLX	�MSsLYW	NYOLXcQL_����������	��������e	fgww	�z����{|�	~{�	�~�����	~|	|��	��|�jOL	[SKWMPYWSM	NOPQQ	ZPdL	PRPUQPTQLk	PW	WOL	�MSsLYW	NUWLk	WOL	[SKWMPYW	�SYcZLKWNk	UKYQcXUKV	[OPKVL	IMXLMNk	[SKNWMcYWUSK	[OPKVL	�UMLYWURLNk	PKX	SWOLM	lSXUaUYPWUSKNk	UK	VSSX	SMXLM	PKX	ZPMdLX	YcMMLKWQ̂	WS	UKXUYPWL	aULQX	YOPKVLN	PKX	NLQLYWUSKN	ZPXL	XcMUKV	YSKNWMcYWUSKk	PKX	WOL	P]]MSRLX	bOS]	�MPJUKVNk	�MSXcYW	�PWPk	bPZ]QLNk	PKX	NUZUQPM	MLmcUMLX	NcTZUWWPQN_	jOLNL	NOPQQ	TL	UK	LQLYWMSKUY	aSMZ	SM	]P]LM	YS]̂k	PRPUQPTQL	WS	WOL	[SKNWMcYWUSK	lPKPVLMk	M̀YOUWLYWk	PKX	IJKLMk	PKX	XLQURLMLX	WS	WOL	[SKNWMcYWUSK	lPKPVLM	aSM	NcTZUWWPQ	WS	WOL	IJKLM	c]SK	YSZ]QLWUSK	Sa	WOL	nSMd	PN	P	MLYSMX	Sa	WOL	nSMd	PN	YSKNWMcYWLX_e	fgwi	��z�	�}~��{�� 	¡}z���|	�~|~ 	~{�	�~�����e	fgwigw	bOS]	�MPJUKVN	PML	XMPJUKVNk	XUPVMPZNk	NYOLXcQLNk	PKX	SWOLM	XPWP	N]LYUPQQ̂	]ML]PMLX	aSM	WOL	nSMd	T̂	WOL	[SKWMPYWSM	SM	P	bcTYSKWMPYWSMk	bcTvNcTYSKWMPYWSMk	ZPKcaPYWcMLMk	Nc]]QULMk	SM	XUNWMUTcWSM	WS	UQQcNWMPWL	NSZL	]SMWUSK	Sa	WOL	nSMd_e	fgwigi	�MSXcYW	�PWP	PML	UQQcNWMPWUSKNk	NWPKXPMX	NYOLXcQLNk	]LMaSMZPKYL	YOPMWNk	UKNWMcYWUSKNk	TMSYOcMLNk	XUPVMPZNk	PKX	SWOLM	UKaSMZPWUSK	acMKUNOLX	T̂	WOL	[SKWMPYWSM	WS	UQQcNWMPWL	ZPWLMUPQN	SM	LmcU]ZLKW	aSM	NSZL	]SMWUSK	Sa	WOL	nSMd_e	fgwigf	bPZ]QLN	PML	]ÔNUYPQ	L�PZ]QLN	WOPW	UQQcNWMPWL	ZPWLMUPQNk	LmcU]ZLKWk	SM	JSMdZPKNOU]k	PKX	LNWPTQUNO	NWPKXPMXN	T̂	JOUYO	WOL	nSMd	JUQQ	TL	scXVLX_
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I	JKLMKN	OPQR	STUVWXYZ[	\TQ]̂_̀	SÙU[	OUaRbcZ[	UX]	ZWaWbUT	ẐdaẀ̀UbZ	UTc	XQ̀	eQX̀TU_̀	SQ_̂acX̀Zf	gPcWT	R̂TRQZc	WZ	Q̀	]caQXZ̀TÙc	PQV	̀Pc	eQX̀TU_̀QT	RTQRQZcZ	̀Q	_QXhQTa	̀Q	̀Pc	WXhQTaÙWQX	YWicX	UX]	̀Pc	]cZWYX	_QX_cR̀	cjRTcZZc]	WX	P̀c	eQX̀TU_̀	SQ_̂acX̀Z	hQT	̀PQZc	RQT̀WQXZ	Qh	̀Pc	kQTl	hQT	VPW_P	̀Pc	eQX̀TU_̀	SQ_̂acX̀Z	Tcm̂WTc	ẐdaẀ̀UbZf	nciWcV	do	̀Pc	pT_PẀc_̀	UX]	eQXZ̀T̂_̀WQX	qUXUYcT	WZ	Ẑdrc_̀	̀Q	̀Pc	bWaẀÙWQXZ	Qh	Oc_̀WQXZ	sftfuv	̀PTQ̂YP	sftfutf	wXhQTaÙWQXUb	ẐdaẀ̀UbZ	̂RQX	VPW_P	̀Pc	eQXZ̀T̂_̀WQX	qUXUYcT	UX]	pT_PẀc_̀	UTc	XQ̀	cjRc_̀c]	̀Q	̀Ulc	TcZRQXZWic	U_̀WQX	aUo	dc	ZQ	W]cX̀WhWc]	WX	̀Pc	eQX̀TU_̀	SQ_̂acX̀Zf	ÔdaẀ̀UbZ	̀PÙ	UTc	XQ̀	Tcm̂WTc]	do	̀Pc	eQX̀TU_̀	SQ_̂acX̀Z	aUo	dc	Tc̀̂TXc]	do	̀Pc	eQXZ̀T̂_̀WQX	qUXUYcT	QT	pT_PẀc_̀	VẀPQ̂ 	̀U_̀WQXfI	JKLMKx	gPc	eQX̀TU_̀QT	ZPUbb	TciWcV	hQT	_QaRbWUX_c	VẀP	̀Pc	eQX̀TU_̀	SQ_̂acX̀Z[	URRTQic[	UX]	ẐdaẀ	̀Q	̀Pc	eQXZ̀T̂_̀WQX	qUXUYcT[	OPQR	STUVWXYZ[	\TQ]̂_̀	SÙU[	OUaRbcZ[	UX]	ZWaWbUT	ẐdaẀ̀UbZ	Tcm̂WTc]	do	̀Pc	eQX̀TU_̀	SQ_̂acX̀Z[	VẀP	TcUZQXUdbc	RTQaR̀XcZZ	UX]	WX	Ẑ_P	Zcm̂cX_c	UZ	̀Q	_ÛZc	XQ	]cbUo	WX	̀Pc	kQTl	QT	WX	̀Pc	U_̀WiẀWcZ	Qh	Q̀PcT	eQX̀TU_̀QTZ[	OcRUTÙc	eQX̀TU_̀QTZ[	QT	̀Pc	yVXcTzZ	QVX	hQT_cZf	gPc	eQX̀TU_̀QT	ZPUbb	_QQRcTÙc	VẀP	̀Pc	eQXZ̀T̂_̀WQX	qUXUYcT	WX	̀Pc	_QQT]WXÙWQX	Qh	̀Pc	eQX̀TU_̀QTzZ	OPQR	STUVWXYZ[	\TQ]̂_̀	SÙU[	OUaRbcZ[	UX]	ZWaWbUT	ẐdaẀ̀UbZ	VẀP	TcbÙc]	]Q_̂acX̀Z	ẐdaẀ̀c]	do	Q̀PcT	eQX̀TU_̀QTZfI	JKLMK{	|o	ẐdaẀ̀WXY	OPQR	STUVWXYZ[	\TQ]̂_̀	SÙU[	OUaRbcZ[	UX]	ZWaWbUT	ẐdaẀ̀UbZ[	̀Pc	eQX̀TU_̀QT	TcRTcZcX̀Z	̀Q	P̀c	yVXcT[	eQXZ̀T̂_̀WQX	qUXUYcT[	UX]	pT_PẀc_̀[	̀PÙ	̀Pc	eQX̀TU_̀QT	PUZ	}u~	TciWcVc]	UX]	URRTQic]	̀Pca[	}t~	]c̀cTaWXc]	UX]	icTWhWc]	aÙcTWUbZ[	hWcb]	acUẐTcacX̀Z	UX]	hWcb]	_QXZ̀T̂_̀WQX	_TẀcTWU	TcbÙc]	̀PcTc̀Q[	QT	VWbb	]Q	ZQ[	UX]	}�~	_Pc_lc]	UX]	_QQT]WXÙc]	̀Pc	WXhQTaÙWQX	_QX̀UWXc]	VẀPWX	Ẑ_P	ẐdaẀ̀UbZ	VẀP	̀Pc	Tcm̂WTcacX̀Z	Qh	̀Pc	kQTl	UX]	Qh	̀Pc	eQX̀TU_̀	SQ_̂acX̀ZfI	JKLMK�	gPc	eQX̀TU_̀QT	ZPUbb	RcThQTa	XQ	RQT̀WQX	Qh	̀Pc	kQTl	hQT	VPW_P	̀Pc	eQX̀TU_̀	SQ_̂acX̀Z	Tcm̂WTc	ẐdaẀ̀Ub	UX]	TciWcV	Qh	OPQR	STUVWXYZ[	\TQ]̂_̀	SÙU[	OUaRbcZ[	QT	ZWaWbUT	ẐdaẀ̀UbZ[	̂X̀Wb	̀Pc	TcZRc_̀Wic	ẐdaẀ̀Ub	PUZ	dccX	TciWcVc]	UX]	URRTQic]	do	̀Pc	pT_PẀc_̀fI	JKLMK�	gPc	kQTl	ZPUbb	dc	WX	U__QT]UX_c	VẀP	URRTQic]	ẐdaẀ̀UbZ	cj_cR̀	̀PÙ	̀Pc	eQX̀TU_̀QT	ZPUbb	XQ̀	dc	TcbWcic]	Qh	TcZRQXZWdWbẀo	hQT	]ciWÙWQXZ	hTQa	̀Pc	Tcm̂WTcacX̀Z	Qh	̀Pc	eQX̀TU_̀	SQ_̂acX̀Z	do	̀Pc	pT_PẀc_̀zZ	URRTQiUb	Qh	OPQR	STUVWXYZ[	\TQ]̂_̀	SÙU[	OUaRbcZ[	QT	ZWaWbUT	ẐdaẀ̀UbZ[	̂XbcZZ	̀Pc	eQX̀TU_̀QT	PUZ	ZRc_WhW_Ubbo	XQ̀WhWc]	̀Pc	eQXZ̀T̂_̀WQX	qUXUYcT	UX]	pT_PẀc_̀	WX	VTẀWXY	Qh	Ẑ_P	]ciWÙWQX	Ù	̀Pc	̀Wac	Qh	ẐdaẀ̀Ub	UX]	}u~	̀Pc	pT_PẀc_̀	PUZ	YWicX	VTẀ̀cX	URRTQiUb	̀Q	̀Pc	ZRc_WhW_	]ciWÙWQX	UZ	U	aWXQT	_PUXYc	WX	̀Pc	kQTl[	QT	}t~	U	ePUXYc	yT]cT	QT	eQXZ̀T̂_̀WQX	ePUXYc	SWTc_̀Wic	PUZ	dccX	WZẐc]	Û P̀QTW�WXY	̀Pc	]ciWÙWQXf	gPc	eQX̀TU_̀QT	ZPUbb	XQ̀	dc	TcbWcic]	Qh	TcZRQXZWdWbẀo	hQT	cTTQTZ	QT	QaWZZWQXZ	WX	OPQR	STUVWXYZ[	\TQ]̂_̀	SÙU[	OUaRbcZ[	QT	ZWaWbUT	ẐdaẀ̀UbZ[	do	̀Pc	pT_PẀc_̀zZ	URRTQiUb	̀PcTcQhfI	JKLMK�	gPc	eQX̀TU_̀QT	ZPUbb	]WTc_̀	ZRc_WhW_	Ù̀cX̀WQX[	WX	VTẀWXY	QT	QX	TcẐdaẀ̀c]	OPQR	STUVWXYZ[	\TQ]̂_̀	SÙU[	OUaRbcZ[	QT	ZWaWbUT	ẐdaẀ̀UbZ[	̀Q	TciWZWQXZ	Q̀PcT	̀PUX	̀PQZc	Tcm̂cZ̀c]	do	̀Pc	eQXZ̀T̂_̀WQX	qUXUYcT	UX]	pT_PẀc_̀	QX	RTciWQ̂Z	ẐdaẀ̀UbZf	wX	̀Pc	UdZcX_c	Qh	Ẑ_P	XQ̀W_c[	̀Pc	pT_PẀc_̀zZ	URRTQiUb	Qh	U	TcẐdaWZZWQX	ZPUbb	XQ̀	URRbo	̀Q	Ẑ_P	TciWZWQXZfI	JKLMKL�	gPc	eQX̀TU_̀QT	ZPUbb	XQ̀	dc	Tcm̂WTc]	̀Q	RTQiW]c	RTQhcZZWQXUb	ZcTiW_cZ	̀PÙ	_QXZ̀Ẁ̂ c̀	̀Pc	RTU_̀W_c	Qh	UT_PẀc_̀̂Tc	QT	cXYWXccTWXY	̂XbcZZ	Ẑ_P	ZcTiW_cZ	UTc	ZRc_WhW_Ubbo	Tcm̂WTc]	do	̀Pc	eQX̀TU_̀	SQ_̂acX̀Z	hQT	U	RQT̀WQX	Qh	P̀c	kQTl	QT	̂XbcZZ	̀Pc	eQX̀TU_̀QT	Xcc]Z	̀Q	RTQiW]c	Ẑ_P	ZcTiW_cZ	WX	QT]cT	̀Q	_UTTo	Q̂ 	̀̀Pc	eQX̀TU_̀QTzZ	TcZRQXZWdWbẀWcZ	hQT	_QXZ̀T̂_̀WQX	acUXZ[	ac̀PQ]Z[	̀c_PXWm̂cZ[	Zcm̂cX_cZ[	UX]	RTQ_c]̂TcZf	gPc	eQX̀TU_̀QT	ZPUbb	XQ̀	dc	Tcm̂WTc]	̀Q	RTQiW]c	RTQhcZZWQXUb	ZcTiW_cZ	WX	iWQbÙWQX	Qh	URRbW_Udbc	bUVfI	JKLMKL�KL	wh	RTQhcZZWQXUb	]cZWYX	ZcTiW_cZ	QT	_cT̀WhW_ÙWQXZ	do	U	]cZWYX	RTQhcZZWQXUb	TcbÙc]	̀Q	ZoZ̀caZ[	aÙcTWUbZ[	QT	cm̂WRacX̀	UTc	ZRc_WhW_Ubbo	Tcm̂WTc]	Qh	̀Pc	eQX̀TU_̀QT	do	̀Pc	eQX̀TU_̀	SQ_̂acX̀Z[	̀Pc	yVXcT	UX]	̀Pc	pT_PẀc_̀	VWbb	ZRc_Who	Ubb	RcThQTaUX_c	UX]	]cZWYX	_TẀcTWU	̀PÙ	Ẑ_P	ZcTiW_cZ	â Z̀	ZÙWZhof	gPc	eQX̀TU_̀QT	ZPUbb	dc	cX̀Ẁbc]	̀Q	Tcbo	̂RQX	P̀c	U]cm̂U_o	UX]	U__̂TU_o	Qh	̀Pc	RcThQTaUX_c	UX]	]cZWYX	_TẀcTWU	RTQiW]c]	WX	̀Pc	eQX̀TU_̀	SQ_̂acX̀Zf	gPc	eQX̀TU_̀QT	ZPUbb	_ÛZc	Ẑ_P	ZcTiW_cZ	QT	_cT̀WhW_ÙWQXZ	̀Q	dc	RTQiW]c]	do	UX	URRTQRTWÙcbo	bW_cXZc]	]cZWYX	RTQhcZZWQXUb[	VPQZc	ZWYXÙ̂Tc	UX]	ZcUb	ZPUbb	URRcUT	QX	Ubb	]TUVWXYZ[	_Ub_̂bÙWQXZ[	ZRc_WhW_ÙWQXZ[	_cT̀WhW_ÙWQXZ[	OPQR	STUVWXYZ[	UX]	Q̀PcT	ẐdaẀ̀UbZ	RTcRUTc]	do	Ẑ_P	RTQhcZZWQXUbf	OPQR	STUVWXYZ[	UX]	Q̀PcT	ẐdaẀ̀UbZ	TcbÙc]	̀Q	̀Pc	kQTl[	]cZWYXc]	QT	_cT̀WhWc]	do	Ẑ_P	RTQhcZZWQXUb[	Wh	RTcRUTc]	do	Q̀PcTZ[	ZPUbb	dcUT	Ẑ_P	RTQhcZZWQXUbzZ	VTẀ̀cX	URRTQiUb	VPcX	ẐdaẀ̀c]	̀Q	P̀c	pT_PẀc_̀f	gPc	yVXcT[	̀Pc	pT_PẀc_̀[	UX]	̀Pc	eQXZ̀T̂_̀WQX	qUXUYcT	ZPUbb	dc	cX̀Ẁbc]	̀Q	Tcbo	̂RQX	̀Pc	U]cm̂U_o	UX]	U__̂TU_o	Qh	̀Pc	ZcTiW_cZ[	_cT̀WhW_ÙWQXZ[	UX]	URRTQiUbZ	RcThQTac]	QT	RTQiW]c]	do	Ẑ_P	]cZWYX	RTQhcZZWQXUbZ[	RTQiW]c]	P̀c	yVXcT	UX]	pT_PẀc_̀	PUic	ZRc_WhWc]	̀Q	̀Pc	eQX̀TU_̀QT	̀Pc	RcThQTaUX_c	UX]	]cZWYX	_TẀcTWU	̀PÙ	Ẑ_P	ZcTiW_cZ	â Z̀	ZÙWZhof	\̂TẐUX̀	̀Q	̀PWZ	Oc_̀WQX	�futfuv[	̀Pc	pT_PẀc_̀	VWbb	TciWcV	UX]	URRTQic	QT	̀Ulc	Q̀PcT	URRTQRTWÙc	U_̀WQX	QX	ẐdaẀ̀UbZ	QXbo	hQT	̀Pc	bWaẀc]	R̂TRQZc	Qh	_Pc_lWXY	hQT	_QXhQTaUX_c	VẀP	WXhQTaÙWQX	YWicX	UX]	̀Pc	]cZWYX	_QX_cR̀	
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IJKLIMMIN	OP	QRI	STPQLUVQ	WTVXYIPQMZ	[RI	STPMQLXVQOTP	\UPU]IL	MRÛ̂	LI_OÌ	MXaYOQQÛM	bTL	MIcXIPVOP]d	VTPMQLXVQUaÔOQed	UPN	VTTLNOPUQOTP	OYKUVQM	TP	TQRIL	STPQLUVQTLMZf	ghijhikhj	lb	QRI	STPQLUVQ	WTVXYIPQM	LIcXOLI	QRI	STPQLUVQTLmM	NIMO]P	KLTbIMMOTPÛ	QT	VILQObe	QRUQ	QRI	nTLo	RUM	aIIP	KILbTLYIN	OP	UVVTLNUPVI	̀OQR	QRI	NIMO]P	VLOQILOUd	QRI	STPQLUVQTL	MRÛ̂	bXLPOMR	MXVR	VILQObOVUQOTPM	QT	QRI	STPMQLXVQOTP	\UPU]IL	UPN	pLVROQIVQ	UQ	QRI	QOYI	UPN	OP	QRI	bTLY	MKIVObOIN	ae	QRI	pLVROQIVQZf	ghijhii	[RI	STPQLUVQTL	OM	LIcXOLIN	QT	KLT_ONI	Û̂	MXaYOQQÛM	bTL	QRI	pLVROQIVQmM	LI_OÌq	Û̂	MXaYOQQÛM	QT	aI	KLT_ONIN	QT	QRI	pLVROQIVQ	ae	QRI	rXaYOQQÛ	NIUN̂OPIM	PTQIN	OP	QRI	STPQLUVQ	WTVXYIPQMZ	[RI	pLVROQIVQmM	LI_OÌ	Tb	STPQLUVQTLmM	MXaYOQQÛM	̀Ô̂	aI	̂OYOQIN	QT	QRI	QOYI	KLIVINOP]		QRI	rXaYOQQÛ	NIUN̂OPI		UPN	̀Ô̂	VTPMOMQ	Tb	UP	IJUYOPUQOTP	Tb	UP	OPOQOÛ	MXaYOQQÛ	UPN	stu	LIMXaYOQQÛZ	[RI	v̀ PIL	OM	IPQOQ̂IN	QT	TaQUOP	LIOYaXLMIYIPQ	bLTY	QRI	STPQLUVQTL	bTL	UYTXPQM	KUON	QT	QRI	pLVROQIVQ	bTL	I_ÛXUQOTP	Tb	UNNOQOTPÛ	LIMXaYOQQÛMd	UPN	bTL	I_ÛXUQOTP	Tb	MXaYOQQÛM	bTL	̀ROVR	QRI	OPOQOÛ	MXaYOMMOTP	OM	LIVIO_IN	UbQIL	QRI	rXaYOQQÛ	NIUN̂OPIMZf	ghig	wxy	z{	|}~yf	ghighi	[RI	STPQLUVQTL	MRÛ̂	VTPbOPI	TKILUQOTPM	UQ	QRI	MOQI	QT	ULIUM	KILYOQQIN	ae	UKK̂OVUâI	̂ÙMd	MQUQXQIMd	TLNOPUPVIMd	VTNIMd	LX̂IM	UPN	LI]X̂UQOTPMd	̂ÙbX̂	TLNILM	Tb	KXâOV	UXQRTLOQOIMd	UPN	QRI	STPQLUVQ	WTVXYIPQM	UPN	MRÛ̂	PTQ	XPLIUMTPUâe	IPVXYaIL	QRI	MOQI	̀OQR	YUQILOÛM	TL	IcXOKYIPQZf	ghighj	[RI	STPQLUVQTL	MRÛ̂	VTTLNOPUQI	QRI	STPQLUVQTLmM	TKILUQOTPM	̀OQRd	UPN	MIVXLI	QRI	UKKLT_Û	Tbd	QRI	STPMQLXVQOTP	\UPU]IL	aIbTLI	XMOP]	UPe	KTLQOTP	Tb	QRI	MOQIZf	ghighg	[RI	STPQLUVQTL	MRÛ̂	aI	LIMKTPMOâI	bTL	IPbTLVOP]	QRI	v̀ PILmM	MIVXLOQe	UPN	UVVIMM	KT̂OVOIM	UPN	KLTVINXLIM	UPN	QRI	bT̂̂T̀OP]	LX̂IM	Tb	VTPNXVQ	bTL	OQM	KILMTPPÎ	UPN	QRTMI	Tb	OQM	MXaVTPQLUVQTLMd	MXa�MXaVTPQLUVQTLMd	UPN	MXKK̂OILM	UQ	QRI	�LT�IVQ	MOQI	d	UPN	QRI	v̀ PILmM	�LT�IVQ	�IKLIMIPQUQO_I	MRÛ̂	KLT_ONI	OPQILKLIQUQOTPM	MRTX̂N	U	cXIMQOTP	ULOMI	Ob	QRI	LX̂IM	Tb	VTPNXVQ	ULI	aIOP]	UNIcXUQÎe	IPbTLVIN	ae	QRI	STPQLUVQTL�hi	�T	MYToOP]	TL	XMI	Tb	QTaUVVT	KLTNXVQMZhj	�T	NLOPoOP]	Tb	ÛVTRT̂OV	aI_ILU]IM	TL	XMI	Tb	VTPQLT̂̂IN	MXaMQUPVIMZhg	�T	̀TLoOP]d	TL	KLIMIPVI	TP	MOQId	XPNIL	QRI	OPb̂XIPVI	Tb	ÛVTRT̂OV	aI_ILU]IM	TL	VTPQLT̂̂IN	MXaMQUPVIMZh�	�T	XMI	Tb	OPNIVIPQ	̂UP]XU]I	TL	NOMK̂Ue	Tb	OPNIVIPQ	OYU]IMd	KXâOVUQOTPM	TL	QILYMZh�	�T	XMI	Tb	LUNOTM	TL	TQRIL	IPQILQUOPYIPQ	NI_OVIMZh�	�T	RTLMIK̂Ue	TL	NUP]ILTXM	aIRU_OTLZ��	�T	bOLIULYM	TL	TQRIL	̀IUKTPMZh�	��	�������������	����	�����	��	���������f	ghigh�	[RI	STPQLUVQTL	MRÛ̂	LIcXOLI	OQM	KILMTPPÎ	UPN	QRTMI	Tb	OQM	MXaVTPQLUVQTLMd	MXa�MXaVTPQLUVQTLM	UPN	MXKK̂OILM	QT	ÌUL	_OMOâI	KRTQT�ONIPQObOVUQOTP	aUN]IM	UVVIKQUâI	QT	QRI	v̀ PILd	UQ	Û̂	QOYIM	bTL	ONIPQObOVUQOTP	UPN	MIVXLOQe	KXLKTMIMZf	ghi�	��~~}��	�� 	¡�~¢£}��f	ghi�hi	[RI	STPQLUVQTL	MRÛ̂	aI	LIMKTPMOâI	bTL	VXQQOP]d	bOQQOP]d	TL	KUQVROP]	LIcXOLIN	QT	VTYK̂IQI	QRI	nTLo	TL	QT	YUoI	OQM	KULQM	bOQ	QT]IQRIL	KLTKIL̂eZ	p̂ 	̂ULIUM	LIcXOLOP]	VXQQOP]d	bOQQOP]d	TL	KUQVROP]	MRÛ̂	aI	LIMQTLIN	QT	QRI	VTPNOQOTP	IJOMQOP]	KLOTL	QT	QRI	VXQQOP]d	bOQQOP]d	TL	KUQVROP]d	XP̂IMM	TQRIL̀OMI	LIcXOLIN	ae	QRI	STPQLUVQ	WTVXYIPQMZf	ghi�hj	[RI	STPQLUVQTL	MRÛ̂	PTQ	NUYU]I	TL	IPNUP]IL	U	KTLQOTP	Tb	QRI	nTLo	TL	bX̂̂e	TL	KULQOÛ̂e	VTYK̂IQIN	VTPMQLXVQOTP	Tb	QRI	v̀ PILd	rIKULUQI	STPQLUVQTLMd	TL	Tb	TQRIL	STPQLUVQTLM	ae	VXQQOP]d	KUQVROP]d	TL	TQRIL̀OMI	ÛQILOP]	MXVR	VTPMQLXVQOTPd	TL	ae	IJVU_UQOTPZ	[RI	STPQLUVQTL	MRÛ̂	PTQ	VXQ	TL	TQRIL̀OMI	ÛQIL	VTPMQLXVQOTP	ae	QRI	v̀ PILd	rIKULUQI	STPQLUVQTLMd	TL	ae	TQRIL	STPQLUVQTLM	IJVIKQ	̀OQR	̀LOQQIP	VTPMIPQ	Tb	QRI	STPMQLXVQOTP	\UPU]ILd	v̀ PILd	UPN	MXVR	TQRIL	STPQLUVQTLM	TL	rIKULUQI	STPQLUVQTLMZ	STPMIPQ	MRÛ̂	PTQ	aI	XPLIUMTPUâe	̀OQRRÎNZ	[RI	STPQLUVQTL	MRÛ̂	PTQ	XPLIUMTPUâe	̀OQRRT̂Nd	bLTY	QRI	rIKULUQI	STPQLUVQTLMd	TQRIL	STPQLUVQTLMd	TL	QRI	v̀ PILd	OQM	VTPMIPQ	QT	VXQQOP]	TL	TQRIL̀OMI	ÛQILOP]	QRI	nTLoZf	ghi�	�¤y��}��	w¥f	ghi�hi	[RI	STPQLUVQTL	MRÛ̂	oIIK	QRI	KLIYOMIM	UPN	MXLLTXPNOP]	ULIU	bLII	bLTY	UVVXYX̂UQOTP	Tb	̀UMQI	YUQILOÛM	UPN	LXaaOMR	VUXMIN	ae	TKILUQOTPM	XPNIL	QRI	STPQLUVQZ	pQ	VTYK̂IQOTP	Tb	QRI	nTLod	QRI	STPQLUVQTL	MRÛ̂	LIYT_I	̀UMQI	YUQILOÛMd	LXaaOMRd	QRI	STPQLUVQTLmM	QTT̂Md	VTPMQLXVQOTP	IcXOKYIPQd	YUVROPILed	UPN	MXLK̂XM	YUQILOÛM	bLTY	UPN	UaTXQ	QRI	�LT�IVQZ
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I	JKLMKN	OP	QRS	TUVQWXYQUW	PXZ[\	QU	Y[SXV	]̂	X\	̂WU_Z̀S̀	ZV	QRS	TUVQWXYQ	aUY]bSVQ\c	QRS	deVSWc	UW	TUV\QW]YQZUV	fXVXgSW	eZQR	QRS	deVSWh\	X̂ ŴU_X[c	bXi	̀U	\U	XV̀	QRS	deVSW	\RX[[	jS	SVQZQ[S̀	QU	WSZbj]W\SbSVQ	PWUb	QRS	TUVQWXYQUWkI	JKLl	mnnopp	qr	srtuvRS	TUVQWXYQUW	\RX[[	̂WU_Z̀S	QRS	deVSWc	TUV\QW]YQZUV	fXVXgSWc	XV̀	wWYRZQSYQ	eZQR	XYYS\\	QU	QRS	xUWy	ZV	̂WŜXWXQZUV	XV̀	̂WUgWS\\	eRSWS_SW	[UYXQS̀kI	JKLz	{r|}~q�op�	�}qo�qp	}��	�r�|t���qpvRS	TUVQWXYQUW	\RX[[	̂Xi	X[[	WUiX[QZS\	XV̀	[ZYSV\S	PSS\k	vRS	TUVQWXYQUW	\RX[[	̀SPSV̀	\]ZQ\	UW	Y[XZb\	PUW	ZVPWZVgSbSVQ	UP	YÛiWZgRQ\	XV̀	̂XQSVQ	WZgRQ\	XV̀	\RX[[	RU[̀	QRS	deVSWc	TUV\QW]YQZUV	fXVXgSWc	XV̀	wWYRZQSYQ	RXWb[S\\	PWUb	[U\\	UV	XYYU]VQ	QRSWSUPc	j]Q	\RX[[	VUQ	jS	WS\̂UV\Zj[S	PUW	̀SPSV\S	UW	[U\\	eRSV	X	̂XWQZY][XW	̀S\ZgVc	̂WUYS\\c	UW	̂WÙ]YQ	UP	X	X̂WQZY][XW	bXV]PXYQ]WSW	UW	bXV]PXYQ]WSW\	Z\	WS�]ZWS̀	ji	QRS	TUVQWXYQ	aUY]bSVQ\c	UW	eRSWS	QRS	YÛiWZgRQ	_ZU[XQZUV\	XWS	YUVQXZVS̀	ZV	aWXeZVg\c	�̂SYZPZYXQZUV\c	UW	UQRSW	̀UY]bSVQ\	̂WŜXWS̀	ji	QRS	deVSWc	wWYRZQSYQc	UW	TUV\QW]YQZUV	fXVXgSWk	�UeS_SWc	ZP	XV	ZVPWZVgSbSVQ	UP	X	YÛiWZgRQ	UW	̂XQSVQ	Z\	̀Z\YU_SWS̀	jic	UW	bX̀S	yVUeV	QUc	QRS	TUVQWXYQUWc	QRS	TUVQWXYQUW	\RX[[	jS	WS\̂UV\Zj[S	PUW	QRS	[U\\	]V[S\\	QRS	ZVPUWbXQZUV	Z\	̂WUb̂ Q[i	P]WVZ\RS̀	QU	QRS	wWYRZQSYQ	QRWU]gR	QRS	TUV\QW]YQZUV	fXVXgSWkI	JKL�	���o�����n}q�r�I	JKL�KL		vU	QRS	P][[S\Q	S�QSVQ	̂SWbZQQS̀	ji	[Xec	QRS	TUVQWXYQUW	\RX[[	̀SPSV̀c	ZV̀SbVZPi	XV̀	RU[̀	RXWb[S\\	QRS	deVSWc	TUV\QW]YQZUV	fXVXgSWc	wWYRZQSYQc	SXYR	UP	QRSZW	YUV\][QXVQh\c		UPPZYSW\c	jUXẀ	bSbjSW\c	XgSVQ\c	XV̀	Sb̂ [UiSS\	PWUb	XV̀	XgXZV\Q	XVi	\]ZQ\c	Y[XZb\c	̀XbXgS\c	[U\\S\c	UW	S�̂SV\S\c	ZVY[]̀ZVg	j]Q	VUQ	[ZbZQS̀	QU	XQQUWVSi\h	PSS\	XV̀	[ZQZgXQZUV	YU\Q\c	XWZ\ZVg	U]Q	UP	UW	WS\][QZVg	PWUb	̂SWPUWbXVYS	UP	QRS	xUWyc	̂WU_Z̀S̀	QRXQ	\]YR	\]ZQc	Y[XZbc	̀XbXgSc	[U\\	UW	S�̂SV\S	Z\	XQQWZj]QXj[S	QU	XVi	jÙZ[i	ZV�]Wic	\ZYyVS\\c	̀Z\SX\Sc	UW	̀SXQRc	UW	ZV�]Wi	QU	UW	̀S\QW]YQZUV	UP	XVi	QXVgZj[S	ŴÛSWQic	ZVY[]̀ZVg	[U\\	UP	]\S	WS\][QZVg	QRSWSPWUbc	j]Q	UV[i	QU	QRS	S�QSVQ	YX]\S̀	ZV	eRU[S	UW	ZV	̂XWQ	ji	QRS	XYQc	UbZ\\ZUVc	PX][Qc	UW	\QXQ]QUWi	_ZU[XQZUV	UP	QRS	TUVQWXYQUWc	X	\]jYUVQWXYQUWc	UW	XVi	̂SW\UV	UW	SVQZQi	̀ZWSYQ[i	UW	ZV̀ZWSYQ[i	Sb̂ [UiS̀	ji	QRSbc	UW	XVi	̂SW\UV	UW	SVQZQi	PUW	eRU\S	XYQ\	QRSi	bXi	jS	[ZXj[S	UW	XWZ\S\	U]Q	UP	ÛSWXQZUV	UP	[Xe	X\	X	YUV\S�]SVYS	UP	XVi	XYQ	UW	UbZ\\ZUV	UP	QRS	TUVQWXYQUWc	XVi	�]jYUVQWXYQUWc	XViUVS	̀ZWSYQ[i	UW	ZV̀ZWSYQ[i	Sb̂ [UiS̀	ji	XVi	UP	QRSbc	UW	XViUVS	PUW	eRU\S	XYQ\	XVi	UP	QRS	XjU_S	bXi	jS	[ZXj[Sc	WSgXẀ[S\\	UP	eRSQRSW	XVi	UP	QRSb	RX\	jSSV	VSg[ZgSVQk		vRZ\	̂WU_Z\ZUV	\RX[[	VUQ	jS	YUV\QW]S̀	QU	WS�]ZWS	QRS	TUVQWXYQUW	QU	ZV̀SbVZPi	QRS	deVSWc	TUV\QW]YQZUV	fXVXgSWc	UW	wWYRZQSYQ	PUW	QRS	VSg[ZgSVYS	UP	QRS	deVSWc	TUV\QW]YQZUV	fXVXgSWc	UW	wWYRZQSYQ	QU	QRS	S�QSVQ	\]YR	VSg[ZgSVYSc	ZV	eRU[S	UW	ZV	̂XWQc	̂WU�ZbXQS[i	YX]\S̀	QRS	̀XbXgS\	WS\][QZVg	ZV	QRS	\]ZQc	Y[XZbc	̀XbXgSc	[U\\	UW	S�̂SV\SkI	JKL�KN	OV	Y[XZb\	XgXZV\Q	XVi	̂SW\UV	UW	SVQZQi	ZV̀SbVZPZS̀	]V̀SW	QRZ\	�SYQZUV	�k��	ji	XV	Sb̂ [UiSS	UP	QRS	TUVQWXYQUWc	X	�]jYUVQWXYQUWc	XViUVS	̀ZWSYQ[i	UW	ZV̀ZWSYQ[i	Sb̂ [UiS̀	ji	QRSbc	UW	XViUVS	PUW	eRU\S	XYQ\	QRSi	bXi	jS	[ZXj[Sc	QRS	ZV̀SbVZPZYXQZUV	Uj[ZgXQZUV	]V̀SW	�SYQZUV	�k��k�	\RX[[	VUQ	jS	[ZbZQS̀	ji	X	[ZbZQXQZUV	UV	XbU]VQ	UW	QîS	UP	̀XbXgS\c	YUb̂ SV\XQZUVc	UW	jSVSPZQ\	̂XiXj[S	ji	UW	PUW	QRS	TUVQWXYQUW	UW	X	�]jYUVQWXYQUW	]V̀SW	eUWySW\h	YUb̂ SV\XQZUV	XYQ\c	Z̀\XjZ[ZQi	jSVSPZQ	XYQ\c	UW	UQRSW	Sb̂ [UiSS	jSVSPZQ	XYQ\kI	JKL�	�}�~|	{onrt�p	�~}�poI	JKL�KL	vRS	TUVQWXYQUW	\RX[[	̂WŜXWS	XV̀	bXZVQXZV	aXZ[i	OV\̂SYQZUV	�SYUẀ\	QU	̀UY]bSVQ	QRS	̂WUgWS\\	UP	QRS	eUWy	UV	X	̀XZ[i	jX\Z\k		�]YR	̀XZ[i	WSYUẀ\	\RX[[	ZVY[]̀S	X	̀XZ[i	XYYU]VQZVg	UP	X[[	[XjUW	XV̀	X[[	S�]ẐbSVQ	UV	QRS	\ZQS	PUW	QRS	TUVQWXYQUW	XV̀	X[[	\]jYUVQWXYQUW\c	XQ	XVi	QZSWk		�]YR	̀XZ[i	WSYUẀ\	eZ[[	bXyS	X	Y[SXW	̀Z\QZVYQZUV	jSQeSSV	eUWy	jSZVg	ŜWPUWbS̀	]V̀SW	TRXVgS	dẀSWc	jX\S	\YÛS	eUWy	XV̀�UW	̀Z\̂]QS̀	eUWykI	JKL�KN	OV	QRS	S_SVQ	QRXQ	XVi	[XjUW	UW	S�]ẐbSVQ	Z\	Z̀[S̀c	\U[S[i	X\	X	WS\][Q	UP	deVSW	XYQZUV\	UW	ZVXYQZUV\c	QRS	̀XZ[i	WSYUẀ\	\RX[[	WSYUẀ	eRZYR	[XjUWSW\	XV̀	S�]ẐbSVQ	eSWS	Z̀[S̀	XV̀	PUW	RUe	[UVgk		OV	QRS	S_SVQ	QRXQ	\̂SYZPZY	eUWy	XYQZ_ZQZS\	eSWS	\QÛ Ŝ̀c	\U[S[i	X\	X	WS\][Q	UP	deVSW	XYQZUV\	UW	ZVXYQZUV\c	XV̀	[XjUW	XV̀	S�]ẐbSVQ	eX\	WSX\\ZgVS̀	QU	ŜWPUWb	eUWy	UV	UQRSW	XYQZ_ZQZS\c	QRS	̀XZ[i	WSYUẀ\	eZ[[	bXyS	X	Y[SXW	WSYUẀ	UP	eRZYR	XYQZ_ZQZS\	eSWS	\QÛ Ŝ̀	XV̀	eRSWS	[XjUW	XV̀	S�]ẐbSVQ	eX\	WS̀ZWSYQS̀	QUkI	JKL�KJ	�]YR	̀XZ[i	WSYUẀ\	\RX[[	jS	YÛZS̀	XV̀	̂WU_Z̀S̀	QU	QRS	TUV\QW]YQZUV	fXVXgSW	X\	QRS	WŜWS\SVQXQZ_S	UP	QRS	deVSW	XQ	QRS	SV̀	UP	S_SWi	eSSyk
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IJKLMNO	P			IJMQLKOMK	IRS	MTRUKJVMKLTR	WIRIXOJY	PZ[	X\]\̂_̀Y	PZ[Z[	abc	defbghcfh	gi	hbc	jceikl	ke	clhghm	echnglco	pm	hbc	qrlce	jseisnlh	hk	tcfhgkl	uvwvu	nlo	goclhgxgco	ni	isfb	gl	hbc	dyecczclhvY	PZ[Z{	abc	|klihesfhgkl	}nlnyce	gi	hbc	jceikl	ke	clhghm	echnglco	pm	hbc	qrlce	jseisnlh	hk	tcfhgkl	uvwvw	nlo	goclhgxgco	ni	isfb	gl	hbc	dyecczclhv~���������	��������Y	PZ{	I���]���̂_���]	��	��\	M�]�̂_��Y	PZ{Z[	abc	|klihesfhgkl	}nlnyce	nlo	defbghcfh	rg��	jek�goc	nozglgihenhgkl	kx	hbc	|klhenfh	ni	ocifegpco	gl	hbc	|klhenfh	�kfszclhi	nlo	rg��	pc	hbc	qrlce�i	ecjeciclhnhg�ci	osegly	fklihesfhgkl	slhg�	hbc	onhc	hbc	defbghcfh	giisci	hbc	xgln�	|cehgxgfnhc	xke	�nmzclhv	abc	|klihesfhgkl	}nlnyce	nlo	defbghcfh	rg��	bn�c	nshbkeghm	hk	nfh	kl	pcbn�x	kx	hbc	qrlce	kl�m	hk	hbc	c�hclh	jek�goco	gl	hbc	|klhenfh	�kfszclhivY	PZ{Z{	abc	defbghcfh	rg��	�gigh	hbc	ighc	nh	glhce�n�i	njjekjegnhc	hk	hbc	ihnyc	kx	fklihesfhgkl�	ke	ni	khbcergic	nyecco	rghb	hbc	qrlce�	hk	pcfkzc	yclcen��m	xnzg�gne	rghb	hbc	jekyecii	nlo	�sn�ghm	kx	hbc	jkehgkl	kx	hbc	�ke�	fkzj�chco�	nlo	hk	ochcezglc	gl	yclcen�	gx	hbc	�ke�	kpice�co	gi	pcgly	jcexkezco	gl	n	znllce	glogfnhgly	hbnh	hbc	�ke��	rbcl	xs��m	fkzj�chco�	rg��	pc	gl	nffkeonlfc	rghb	hbc	|klhenfh	�kfszclhiv	�krc�ce�	hbc	defbghcfh	rg��	lkh	pc	ec�sgeco	hk	zn�c	c�bnsihg�c	ke	fklhglsksi	kl�ighc	glijcfhgkli	hk	fbcf�	hbc	�sn�ghm	ke	�snlhghm	kx	hbc	�ke�v	abc	defbghcfh	rg��	lkh	bn�c	fklhek�	k�ce�	fbneyc	kx�	ke	ecijkligpg�ghm	xke	hbc	fklihesfhgkl	zcnli�	zchbkoi�	hcfblg�sci�	ic�sclfci	ke	jekfcoseci�	ke	xke	hbc	inxchm	jecfnshgkli	nlo	jekyenzi	gl	fkllcfhgkl	rghb	hbc	�ke��	iglfc	hbcic	nec	ik�c�m	hbc	|klhenfhke�i	egybhi	nlo	ecijkligpg�ghgci	sloce	hbc	|klhenfh	�kfszclhiv	ql	hbc	pnigi	kx	hbc	ighc	�gighi�	hbc	defbghcfh	rg��	�ccj	hbc	qrlce	nlo	hbc	|klihesfhgkl	}nlnyce	ecniklnp�m	glxkezco	npksh	hbc	jekyecii	nlo	�sn�ghm	kx	hbc	jkehgkl	kx	hbc	�ke�	fkzj�chco�	nlo	jekzjh�m	ecjkeh	hk	hbc	qrlce	nlo	|klihesfhgkl	}nlnyce	�lkrl	oc�gnhgkli	xekz	hbc	|klhenfh	�kfszclhi	nlo	ocxcfhi	nlo	ocxgfgclfgci	kpice�co	gl	hbc	�ke�vY	PZ{Z{Z[	abc	qrlce	gi	clhgh�co	hk	ecgzpseiczclh	xekz	hbc	|klhenfhke	xke	nzkslhi	jngo	hk	hbc	defbghcfh	xke	ighc	�gighi	znoc	lcfciinem	pm	hbc	xns�h	kx	hbc	|klhenfhke	ke	pm	ocxcfhi	nlo	ocxgfgclfgci	gl	hbc	�ke�v	Y	PZ{Z{Z{	abc	qrlce	gi	clhgh�co	hk	ecgzpseiczclh	xekz	hbc	|klhenfhke	xke	nzkslhi	jngo	hk	hbc	|klihesfhgkl	}nlnyce	xke	ighc	�gighi	znoc	lcfciinem	pm	hbc	xns�h	kx	hbc	|klhenfhke	ke	pm	ocxcfhi	nlo	ocxgfgclfgci	gl	hbc	�ke�vY	PZ{Z�	abc	|klihesfhgkl	}nlnyce	ibn��	jek�goc	klc	ke	zkec	ecjeciclhnhg�ci	rbk	ibn��	pc	gl	nhhclonlfc	nh	hbc	�ek cfh	ighc	rbclc�ce	hbc	�ke�	gi	pcgly	jcexkezcov	abc	|klihesfhgkl	}nlnyce	rg��	ochcezglc	gl	yclcen�	gx	hbc	�ke�	kpice�co	gi	pcgly	jcexkezco	gl	nffkeonlfc	rghb	hbc	|klhenfh	�kfszclhi�	rg��	�ccj	hbc	qrlce	nlo	defbghcfh	ecniklnp�m	glxkezco	kx	hbc	jekyecii	kx	hbc	�ke��	nlo	rg��	jekzjh�m	ecjkeh	hk	hbc	qrlce	nlo	defbghcfh	�lkrl	oc�gnhgkli	xekz	hbc	|klhenfh	�kfszclhi	nlo	hbc	zkih	ecfclh	�ek cfh	ifbcos�c�	nlo	ocxcfhi	nlo	ocxgfgclfgci	kpice�co	gl	hbc	�ke�vY	PZ{ZP	abc	|klihesfhgkl	}nlnyce	rg��	ifbcos�c	nlo	fkkeoglnhc	hbc	nfhg�ghgci	kx	hbc	|klhenfhke	nlo	khbce	|klhenfhkei	gl	nffkeonlfc	rghb	hbc	�nhcih	njjek�co	�ek cfh	ifbcos�cvY	PZ{Z¡	abc	|klihesfhgkl	}nlnyce�	c�fcjh	hk	hbc	c�hclh	ec�sgeco	pm	tcfhgkl	¢vuv¢�	nlo	defbghcfh	rg��	lkh	bn�c	fklhek�	k�ce�	fbneyc	kx�	ke	ecijkligpg�ghm	xke�	hbc	fklihesfhgkl	zcnli�	zchbkoi�	hcfblg�sci�	ic�sclfci	ke	jekfcoseci�	ke	xke	hbc	inxchm	jecfnshgkli	nlo	jekyenzi	gl	fkllcfhgkl	rghb	hbc	�ke��	iglfc	hbcic	nec	ik�c�m	hbc	|klhenfhke�i	egybhi	nlo	ecijkligpg�ghgci	sloce	hbc	|klhenfh	�kfszclhi�	nlo	lcghbce	rg��	pc	ecijkligp�c	xke	hbc	|klhenfhke�i	xng�sec	hk	jcexkez	hbc	�ke�	gl	nffkeonlfc	rghb	hbc	ec�sgeczclhi	kx	hbc	|klhenfh	�kfszclhiv	£cghbce	hbc	|klihesfhgkl	}nlnyce	lke	hbc	defbghcfh	rg��	bn�c	fklhek�	k�ce	ke	fbneyc	kx�	ke	pc	ecijkligp�c	xke	nfhi	ke	kzgiigkli	kx�	hbc	|klhenfhke�	tspfklhenfhkei�	ke	hbcge	nyclhi	ke	czj�kmcci�	ke	kx	nlm	khbce	jceikli	ke	clhghgci	jcexkezgly	jkehgkli	kx	hbc	�ke�vY	PZ{Z¤	M���¥]��_���]�Z	abc	qrlce	ibn��	fkzzslgfnhc	rghb	hbc	|klhenfhke	nlo	hbc	|klihesfhgkl	}nlnyce�i	fklis�hnlhi	hbeksyb	hbc	|klihesfhgkl	}nlnyce	npksh	znhhcei	negigly	ksh	kx	ke	ec�nhgly	hk	hbc	|klhenfh	�kfszclhiv	abc	qrlce	nlo	|klihesfhgkl	}nlnyce	ibn��	glf�soc	hbc	defbghcfh	gl	n��	fkzzslgfnhgkli	hbnh	ec�nhc	hk	ke	nxxcfh	hbc	defbghcfh�i	ice�gfci	ke	jekxciigkln�	ecijkligpg�ghgciv	abc	qrlce	ibn��	jekzjh�m	lkhgxm	hbc	defbghcfh	kx	hbc	ispihnlfc	kx	nlm	ogecfh	fkzzslgfnhgkli	pchrccl	hbc	qrlce	nlo	hbc	|klihesfhgkl	}nlnyce	khbcergic	ec�nhgly	hk	hbc	�ek cfhv	|kzzslgfnhgkli	pm	nlo	rghb	hbc	defbghcfh�i	fklis�hnlhi	ibn��	pc	hbeksyb	hbc	defbghcfhv	|kzzslgfnhgkli	pm	nlo	rghb	tspfklhenfhkei	nlo	isjj�gcei	ibn��	pc	hbeksyb	hbc	|klhenfhkev	|kzzslgfnhgkli	pm	nlo	rghb	khbce	|klhenfhkei	ibn��	pc	
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IJKLMNJ	IJO	PLQRIKMSITLQ	UVQVNOKW	PLXXMQTSVITLQR	YZ	VQ[	\TIJ	IJO	]\QOK̂R	L\Q	_LKSOR	VQ[	̀OaVKVIO	PLQIKVSILKR	RJVbb	YO	IJKLMNJ	IJO	]\QOKW	cJO	PLQIKVSI	dLSMXOQIR	XVZ	RaOST_Z	LIJOK	SLXXMQTSVITLQ	aKLILSLbRWe	fghgi	cJO	PLQRIKMSITLQ	UVQVNOK	VQ[	jKSJTIOSI	\Tbb	KOkTO\	VQ[	SOKIT_Z	Vbb	jaabTSVITLQR	_LK	lVZXOQI	YZ	IJO	PLQIKVSILKm	TQ	VSSLK[VQSO	\TIJ	IJO	aKLkTRTLQR	L_	jKITSbO	nWe	fghgo	cJO	jKSJTIOSI	VQ[	PLQRIKMSITLQ	UVQVNOK	JVkO	VMIJLKTIZ	IL	KOpOSI	qLKr	IJVI	[LOR	QLI	SLQ_LKX	IL	IJO	PLQIKVSI	dLSMXOQIR	VQ[	\Tbb	QLIT_Z	OVSJ	LIJOK	VYLMI	IJO	KOpOSITLQW	cJO	PLQRIKMSITLQ	UVQVNOK	RJVbb	[OIOKXTQO	TQ	NOQOKVb	\JOIJOK	IJO	qLKr	L_	IJO	PLQIKVSILK	TR	YOTQN	aOK_LKXO[	TQ	VSSLK[VQSO	\TIJ	IJO	KOsMTKOXOQIR	L_	IJO	PLQIKVSI	dLSMXOQIR	VQ[	QLIT_Z	IJO	]\QOKm	PLQIKVSILK	VQ[	jKSJTIOSI	L_	[O_OSIR	VQ[	[O_TSTOQSTOR	TQ	IJO	qLKrW	qJOQOkOK	IJO	PLQRIKMSITLQ	UVQVNOK	SLQRT[OKR	TI	QOSORRVKZ	LK	V[kTRVYbOm	IJO	PLQRIKMSITLQ	UVQVNOK	\Tbb	JVkO	VMIJLKTIZ	IL	KOsMTKO	V[[TITLQVb	TQRaOSITLQ	LK	IORITQN	L_	IJO	qLKr	TQ	VSSLK[VQSO	\TIJ	̀OSITLQR	tuWvWw	VQ[	tuWvWum	MaLQ	\KTIIOQ	VMIJLKTxVITLQ	L_	IJO	]\QOKm	\JOIJOK	LK	QLI	IJO	qLKr	TR	_VYKTSVIO[m	TQRIVbbO[	LK	SLXabOIO[W	cJO	_LKONLTQN	VMIJLKTIZ	L_	IJO	PLQRIKMSITLQ	UVQVNOK	\Tbb	YO	RMYpOSI	IL	IJO	aKLkTRTLQR	L_	̀OSITLQR	vWwWty	IJKLMNJ	vWwWwz	TQSbMRTkOm	\TIJ	KORaOSI	IL	TQIOKaKOIVITLQR	VQ[	[OSTRTLQR	L_	IJO	jKSJTIOSIW	{L\OkOKm	QOTIJOK	IJO	jKSJTIOSÎR	QLK	IJO	PLQRIKMSITLQ	UVQVNOK̂R	VMIJLKTIZ	IL	VSI	MQ[OK	IJTR	̀OSITLQ	vWwWy	QLK	V	[OSTRTLQ	XV[O	YZ	OTIJOK	L_	IJOX	TQ	NLL[	_VTIJ	OTIJOK	IL	O|OKSTRO	LK	QLI	IL	O|OKSTRO	RMSJ	VMIJLKTIZ	RJVbb	NTkO	KTRO	IL	V	[MIZ	LK	KORaLQRTYTbTIZ	L_	IJO	jKSJTIOSI	LK	IJO	PLQRIKMSITLQ	UVQVNOK	IL	IJO	PLQIKVSILKm	̀MYSLQIKVSILKRm	XVIOKTVb	VQ[	OsMTaXOQI	RMaabTOKRm	IJOTK	VNOQIR	LK	OXabLZOORm	LK	LIJOK	aOKRLQR	aOK_LKXTQN	VQZ	L_	IJO	qLKrWe	fghg}	~ITbTxTQN	IJO	RMYXTIIVb	RSJO[MbO	aKLkT[O[	YZ	IJO	PLQIKVSILKm	IJO	PLQRIKMSITLQ	UVQVNOK	RJVbb	aKOaVKOm	VQ[	KOkTRO	VR	QOSORRVKZm	V	lKLpOSI	RMYXTIIVb	RSJO[MbO	TQSLKaLKVITQN	TQ_LKXVITLQ	_KLX	LIJOK	PLQIKVSILKRm	IJO	]\QOKm	]\QOK̂R	SLQRMbIVQIRm	]\QOK̂R	̀OaVKVIO	PLQIKVSILKR	VQ[	kOQ[LKRm	NLkOKQXOQIVb	VNOQSTORm	VQ[	aVKITSTaVQIR	TQ	IJO	lKLpOSI	MQ[OK	IJO	XVQVNOXOQI	L_	IJO	PLQRIKMSITLQ	UVQVNOKW	cJO	lKLpOSI	RMYXTIIVb	RSJO[MbO	VQ[	VQZ	KOkTRTLQR	RJVbb	YO	RMYXTIIO[	IL	IJO	jKSJTIOSI	_LK	VaaKLkVbWe	fghg��	cJO	PLQRIKMSITLQ	UVQVNOK	\Tbb	KOSOTkO	VQ[	aKLXaIbZ	KOkTO\	_LK	SLQ_LKXVQSO	\TIJ	IJO	RMYXTIIVb	KOsMTKOXOQIR	L_	IJO	PLQIKVSI	dLSMXOQIRm	Vbb	RMYXTIIVbR	_KLX	IJO	PLQIKVSILK	RMSJ	VR	̀JLa	dKV\TQNRm	lKL[MSI	dVIVm	VQ[	̀VXabORW	qJOKO	IJOKO	VKO	LIJOK	PLQIKVSILKRm	IJO	PLQRIKMSITLQ	UVQVNOK	\Tbb	VbRL	SJOSr	VQ[	SLLK[TQVIO	IJO	TQ_LKXVITLQ	SLQIVTQO[	\TIJTQ	OVSJ	RMYXTIIVb	KOSOTkO[	_KLX	IJO	PLQIKVSILK	VQ[	LIJOK	PLQIKVSILKRm	VQ[	IKVQRXTI	IL	IJO	jKSJTIOSI	IJLRO	KOSLXXOQ[O[	_LK	VaaKLkVbW	�Z	RMYXTIITQN	̀JLa	dKV\TQNRm	lKL[MSI	dVIVm	̀VXabORm	VQ[	RTXTbVK	RMYXTIIVbRm	IJO	PLQRIKMSITLQ	UVQVNOK	KOaKOROQIR	IL	IJO	]\QOK	VQ[	jKSJTIOSI	IJVI	IJO	PLQRIKMSITLQ	UVQVNOK	JVR	KOkTO\O[	VQ[	KOSLXXOQ[O[	IJOX	_LK	VaaKLkVbW	cJO	PLQRIKMSITLQ	UVQVNOK̂R	VSITLQR	\Tbb	YO	IVrOQ	TQ	VSSLK[VQSO	\TIJ	IJO	lKLpOSI	RMYXTIIVb	RSJO[MbO	VaaKLkO[	YZ	IJO	jKSJTIOSI	LKm	TQ	IJO	VYROQSO	L_	VQ	VaaKLkO[	lKLpOSI	RMYXTIIVb	RSJO[MbOm	\TIJ	KOVRLQVYbO	aKLXaIQORR	\JTbO	VbbL\TQN	RM__TSTOQI	ITXO	IL	aOKXTI	V[OsMVIO	KOkTO\	YZ	IJO	jKSJTIOSIWe	fghg��	cJO	jKSJTIOSI	\Tbb	KOkTO\	VQ[	VaaKLkOm	LK	IVrO	LIJOK	VaaKLaKTVIO	VSITLQ	MaLQm	IJO	PLQIKVSILK̂R	RMYXTIIVbR	RMSJ	VR	̀JLa	dKV\TQNRm	lKL[MSI	dVIVm	VQ[	̀VXabORm	YMI	LQbZ	_LK	IJO	bTXTIO[	aMKaLRO	L_	SJOSrTQN	_LK	SLQ_LKXVQSO	\TIJ	TQ_LKXVITLQ	NTkOQ	VQ[	IJO	[ORTNQ	SLQSOaI	O|aKORRO[	TQ	IJO	PLQIKVSI	dLSMXOQIRW	cJO	jKSJTIOSÎR	VSITLQ	\Tbb	YO	IVrOQ	\TIJ	KOVRLQVYbO	aKLXaIQORR	\JTbO	VbbL\TQN	RM__TSTOQI	ITXO	TQ	IJO	jKSJTIOSÎR	aKL_ORRTLQVb	pM[NXOQI	IL	aOKXTI	V[OsMVIO	KOkTO\W	~aLQ	IJO	jKSJTIOSÎR	SLXabOIO[	KOkTO\m	IJO	jKSJTIOSI	RJVbb	IKVQRXTI	TIR	RMYXTIIVb	KOkTO\	IL	IJO	PLQRIKMSITLQ	UVQVNOKWe	fghg�h	�OkTO\	L_	IJO	PLQIKVSILK̂R	RMYXTIIVbR	YZ	IJO	PLQRIKMSITLQ	UVQVNOK	VQ[	jKSJTIOSI	TR	QLI	SLQ[MSIO[	_LK	IJO	aMKaLRO	L_	[OIOKXTQTQN	IJO	VSSMKVSZ	VQ[	SLXabOIOQORR	L_	LIJOK	[OIVTbR	RMSJ	VR	[TXOQRTLQR	VQ[	sMVQITITORm	LK	_LK	RMYRIVQITVITQN	TQRIKMSITLQR	_LK	TQRIVbbVITLQ	LK	aOK_LKXVQSO	L_	OsMTaXOQI	LK	RZRIOXRm	Vbb	L_	\JTSJ	KOXVTQ	IJO	KORaLQRTYTbTIZ	L_	IJO	PLQIKVSILK	VR	KOsMTKO[	YZ	IJO	PLQIKVSI	dLSMXOQIRW	cJO	PLQRIKMSITLQ	UVQVNOK	VQ[	jKSJTIOSÎR	KOkTO\	L_	IJO	PLQIKVSILK̂R	RMYXTIIVbR	RJVbb	QLI	KObTOkO	IJO	PLQIKVSILK	L_	IJO	LYbTNVITLQR	MQ[OK	̀OSITLQR	uWum	uW�m	VQ[	uWtwW	cJO	PLQRIKMSITLQ	UVQVNOK	VQ[	jKSJTIOSÎR	KOkTO\	RJVbb	QLI	SLQRITIMIO	VaaKLkVb	L_	RV_OIZ	aKOSVMITLQR	LK	L_	VQZ	SLQRIKMSITLQ	XOVQRm	XOIJL[Rm	IOSJQTsMORm	ROsMOQSORm	LK	aKLSO[MKORW	cJO	jKSJTIOSÎR	VaaKLkVb	L_	V	RaOST_TS	TIOX	RJVbb	QLI	TQ[TSVIO	VaaKLkVb	L_	VQ	VRROXYbZ	L_	\JTSJ	IJO	TIOX	TR	V	SLXaLQOQIWe	fghg��	cJO	jKSJTIOSI	\Tbb	aKOaVKO	PJVQNO	]K[OKRm	PLQRIKMSITLQ	PJVQNO	dTKOSITkOR	VQ[	jbbL\VQSO	PJVQNO	jMIJLKTxVITLQRWe	fghg�f	cJO	PLQRIKMSITLQ	UVQVNOK	VQ[	IJO	jKSJTIOSI	\Tbb	IVrO	VaaKLaKTVIO	VSITLQ	LQ	PJVQNO	]K[OKR	LK	PLQRIKMSITLQ	PJVQNO	dTKOSITkOR	TQ	VSSLK[VQSO	\TIJ	jKITSbO	�m	VQ[	IJO	jKSJTIOSI	\Tbb	JVkO	VMIJLKTIZ	IL	LK[OK	XTQLK	SJVQNOR	TQ	IJO	
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IJKL	MN	OKJPQRSR	QT	USVWQJT	XYZY	[\S	]KV\QWSVŴ	QT	VJTN_̀WMWQJT	aQW\	W\S	bJTNWK_VWQJT	cMTMdSK̂	aQ̀̀	QTPSNWQdMWS	MTR	eMLS	RSWSKeQTMWQJTN	MTR	KSVJeeSTRMWQJTN	KSdMKRQTd	VJTVSM̀SR	MTR	_TLTJaT	VJTRQWQJTN	MN	OKJPQRSR	QT	USVWQJT	fYXYZYg	hijikl	mWQ̀QnQTd	W\S	RJV_eSTWN	OKJPQRSR	op	W\S	bJTWKMVWJK̂	W\S	bJTNWK_VWQJT	cMTMdSK	aQ̀̀	eMQTWMQT	MW	W\S	NQWS	qJK	W\S	raTSK	JTS	VJOp	Jq	M̀̀	bJTWKMVW	sJV_eSTWN̂	MOOKJPSR	U\JO	sKMaQTdN̂	tKJR_VW	sMWM̂	UMeÒSN̂	MTR	NQeQ̀MK	KSu_QKSR	N_oeQWWM̀N̂	QT	dJJR	JKRSK	MTR	eMKLSR	V_KKSTẀp	WJ	KSVJKR	M̀̀	V\MTdSN	MTR	NS̀SVWQJTN	eMRS	R_KQTd	VJTNWK_VWQJTY	[\SNS	aQ̀̀	oS	MPMQ̀MòS	WJ	W\S	]KV\QWSVW	MTR	W\S	bJTWKMVWJK̂	MTR	aQ̀̀	oS	RS̀QPSKSR	WJ	W\S	raTSK	_OJT	VJeÒSWQJT	Jq	W\S	tKJvSVWYg	hijikw	[\S	bJTNWK_VWQJT	cMTMdSK	aQ̀̀	MNNQNW	W\S	]KV\QWSVW	QT	VJTR_VWQTd	QTNOSVWQJTN	WJ	RSWSKeQTS	W\S	RMWS	JK	RMWSN	Jq	U_oNWMTWQM̀	bJeÒSWQJT	MTR	W\S	RMWS	Jq	qQTM̀	VJeÒSWQJTx	QNN_S	bSKWQqQVMWSN	Jq	U_oNWMTWQM̀	bJeÒSWQJT	QT	VJTv_TVWQJT	aQW\	W\S	]KV\QWSVW	O_KN_MTW	WJ	USVWQJT	yYzx	MTR	KSVSQPS	MTR	qJKaMKR	WJ	W\S	raTSK	aKQWWST	aMKKMTWQSN	MTR	KS̀MWSR	RJV_eSTWN	KSu_QKSR	op	W\S	bJTWKMVW	MTR	MNNSeòSR	op	W\S	bJTWKMVWJK	O_KN_MTW	WJ	USVWQJT	yY{|Y	[\S	bJTNWK_VWQJT	cMTMdSK	aQ̀̀	qJKaMKR	WJ	W\S	]KV\QWSVW	M	qQTM̀	]OÒQVMWQJT	MTR	bSKWQqQVMWS	qJK	tMpeSTW	JK	qQTM̀	tKJvSVW	]OÒQVMWQJT	MTR	tKJvSVW	bSKWQqQVMWS	qJK	tMpeSTW	_OJT	W\S	bJTWKMVWJK}N	VJeÒQMTVS	aQW\	W\S	KSu_QKSeSTWN	Jq	W\S	bJTWKMVW	sJV_eSTWNYg	hijik~	�q	W\S	raTSK	MTR	]KV\QWSVW	MdKSŜ	W\S	]KV\QWSVW	aQ̀̀	OKJPQRS	JTS	JK	eJKS	tKJvSVW	KSOKSNSTWMWQPSN	WJ	MNNQNW	QT	VMKKpQTd	J_W	W\S	]KV\QWSVW}N	KSNOJTNQoQ̀QWQSN	MW	W\S	NQWSY	[\S	R_WQSN̂	KSNOJTNQoQ̀QWQSN	MTR	̀QeQWMWQJTN	Jq	M_W\JKQWp	Jq	W\S	tKJvSVW	KSOKSNSTWMWQPSN	N\M̀̀	oS	MN	NSW	qJKW\	QT	MT	S�\QoQW	WJ	oS	QTVJKOJKMWSR	QT	W\S	bJTWKMVW	sJV_eSTWNY	[\S	raTSK	N\M̀̀	TJWQqp	W\S	bJTNWK_VWQJT	cMTMdSK	Jq	MTp	V\MTdS	QT	W\S	R_WQSN̂	KSNOJTNQoQ̀QWQSN	MTR	̀QeQWMWQJTN	Jq	M_W\JKQWp	Jq	W\S	tKJvSVW	KSOKSNSTWMWQPSNYg	hijik�	[\S	]KV\QWSVW	aQ̀̀	QTWSKOKSW	MTR	RSVQRS	eMWWSKN	VJTVSKTQTd	OSKqJKeMTVS	Jq	W\S	bJTWKMVWJK	_TRSK̂	MTR	KSu_QKSeSTWN	Jq̂	W\S	bJTWKMVW	sJV_eSTWN	JT	aKQWWST	KSu_SNW	Jq	W\S	bJTNWK_VWQJT	cMTMdSK̂	raTSK̂	JK	bJTWKMVWJK	W\KJ_d\	W\S	bJTNWK_VWQJT	cMTMdSKY	[\S	]KV\QWSVW}N	KSNOJTNS	WJ	N_V\	KSu_SNWN	aQ̀̀	oS	eMRS	QT	aKQWQTd	aQW\QT	MTp	WQeS	Q̀eQWN	MdKSSR	_OJT	JK	JW\SKaQNS	aQW\	KSMNJTMòS	OKJeOWTSNNY	g	hijik�	�TWSKOKSWMWQJTN	MTR	RSVQNQJTN	Jq	W\S	]KV\QWSVW	aQ̀̀	oS	VJTNQNWSTW	aQW\	W\S	QTWSTW	Jq̂	MTR	KSMNJTMòp	QTqSKMòS	qKJê	W\S	bJTWKMVW	sJV_eSTWN	MTR	aQ̀̀	oS	QT	aKQWQTd	JK	QT	W\S	qJKe	Jq	RKMaQTdNY	����������	��������g	hijijk	[\S	bJTNWK_VWQJT	cMTMdSK	aQ̀̀	KSVSQPS	MTR	KSPQSa	KSu_SNWN	qJK	QTqJKeMWQJT	qKJe	W\S	bJTWKMVWJK̂	MTR	qJKaMKR	SMV\	KSu_SNW	qJK	QTqJKeMWQJT	WJ	W\S	]KV\QWSVŴ	aQW\	W\S	bJTNWK_VWQJT	cMTMdSK}N	KSVJeeSTRMWQJTY	[\S	]KV\QWSVW	aQ̀̀	KSPQSa	MTR	KSNOJTR	QT	aKQWQTd̂	W\KJ_d\	W\S	bJTNWK_VWQJT	cMTMdSK̂	WJ	KSu_SNWN	qJK	QTqJKeMWQJT	MoJ_W	W\S	bJTWKMVW	sJV_eSTWNY	[\S	bJTNWK_VWQJT	cMTMdSK}N	KSVJeeSTRMWQJT	MTR	W\S	]KV\QWSVW}N	KSNOJTNS	WJ	SMV\	KSu_SNW	aQ̀̀	oS	eMRS	QT	aKQWQTd	aQW\QT	MTp	WQeS	̀QeQWN	MdKSSR	_OJT	JK	JW\SKaQNS	aQW\	KSMNJTMòS	OKJeOWTSNNY	�q	MOOKJOKQMWŜ	W\S	]KV\QWSVW	aQ̀̀	OKSOMKS	MTR	QNN_S	N_OÒSeSTWM̀	sKMaQTdN	MTR	UOSVQqQVMWQJTN	QT	KSNOJTNS	WJ	W\S	KSu_SNWN	qJK	QTqJKeMWQJTY�������	l			��������������g	lik	������ �¡�¢g	likik	]	U_oVJTWKMVWJK	QN	M	OSKNJT	JK	STWQWp	a\J	\MN	M	RQKSVW	VJTWKMVW	aQW\	W\S	bJTWKMVWJK	WJ	OSKqJKe	M	OJKWQJT	Jq	W\S	IJKL	MW	W\S	NQWSY	[\S	WSKe	£U_oVJTWKMVWJK£	QN	KSqSKKSR	WJ	W\KJ_d\J_W	W\S	bJTWKMVW	sJV_eSTWN	MN	Qq	NQTd_̀MK	QT	T_eoSK	MTR	eSMTN	M	U_oVJTWKMVWJK	JK	MT	M_W\JKQnSR	KSOKSNSTWMWQPS	Jq	W\S	U_oVJTWKMVWJKY	[\S	WSKe	£U_oVJTWKMVWJK£	RJSN	TJW	QTV̀_RS	USOMKMWS	bJTWKMVWJKN	JK	W\S	N_oVJTWKMVWJKN	Jq	USOMKMWS	bJTWKMVWJKNYg	likij	]	U_o¤N_oVJTWKMVWJK	QN	M	OSKNJT	JK	STWQWp	a\J	\MN	M	RQKSVW	JK	QTRQKSVW	VJTWKMVW	aQW\	M	U_oVJTWKMVWJK	WJ	OSKqJKe	M	OJKWQJT	Jq	W\S	IJKL	MW	W\S	NQWSY	[\S	WSKe	£U_o¤N_oVJTWKMVWJK£	QN	KSqSKKSR	WJ	W\KJ_d\J_W	W\S	bJTWKMVW	sJV_eSTWN	MN	Qq	NQTd_̀MK	QT	T_eoSK	MTR	eSMTN	M	U_o¤N_oVJTWKMVWJK	JK	MT	M_W\JKQnSR	KSOKSNSTWMWQPS	Jq	W\S	U_o¤N_oVJTWKMVWJKYg	lij	�¥¦§̈	¡�	�©ª«¡� §¦« ¢	¦�̈	� ¬�§	�¡� §¦« ¢	�¡§	¡§ �¡�¢	¡�	 ¬�	®¡§̄g	lijik	mT̀SNN	JW\SKaQNS	NWMWSR	QT	W\S	bJTWKMVW	sJV_eSTWN̂	W\S	bJTWKMVWJK	JK	W\S	oQRRQTd	KSu_QKSeSTWN̂	MN	NJJT	MN	OKMVWQVMòS	MqWSK	MaMKR	Jq	W\S	bJTWKMVŴ	N\M̀̀	TJWQqp	W\S	bJTNWK_VWQJT	cMTMdSK̂	qJK	KSPQSa	op	W\S	raTSK̂	bJTNWK_VWQJT	cMTMdSK	MTR	]KV\QWSVŴ	Jq	W\S	OSKNJTN	JK	STWQWQSN	OKJOJNSR	qJK	SMV\	OKQTVQOM̀	OJKWQJT	Jq	W\S	IJKL̂	QTV̀_RQTd	W\JNS	a\J	MKS	WJ	q_KTQN\	eMWSKQM̀N	JK	Su_QOeSTW	qMoKQVMWSR	WJ	M	NOSVQM̀	RSNQdT	qJK	SMV\	OKQTVQOM̀	OJKWQJT	Jq	W\S	IJKLY	IQW\QT	{Z	RMpN	Jq	KSVSQOW	Jq	W\S	QTqJKeMWQJT̂	W\S	bJTNWK_VWQJT	cMTMdSK	eMp	TJWQqp	W\S	bJTWKMVWJK	a\SW\SK	W\S	raTSK̂	W\S	bJTNWK_VWQJT	cMTMdSK	JK	W\S	]KV\QWSVW	°{±	\MN	KSMNJTMòS	JovSVWQJT	WJ	MTp	N_V\	OKJOJNSR	OSKNJT	JK	STWQWp	JK̂	°²±	
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IJKLMIJN	OPPMQMRSOT	QMUJ	VRI	IJWMJXY	ZOMTLIJ	RV	Q[J	\RSNQIL]QMRS	̂OSO_JI	QR	̀IRWMPJ	SRQM]J	XMQ[MS	Q[J	abcPOd	̀JIMRP	N[OTT	]RSNQMQLQJ	SRQM]J	RV	SR	IJONRSOeTJ	RefJ]QMRSYg	hijij	k[J	\RSQIO]QRI	N[OTT	SRQ	]RSQIO]Q	XMQ[	O	̀IR̀RNJP	̀JINRS	RI	JSQMQd	QR	X[RU	Q[J	lXSJIm	\RSNQIL]QMRS	̂OSO_JI	RI	nI][MQJ]Q	[ON	UOPJ	IJONRSOeTJ	OSP	QMUJTd	RefJ]QMRSY	k[J	\RSQIO]QRI	N[OTT	SRQ	eJ	IJKLMIJP	QR	]RSQIO]Q	XMQ[	OSdRSJ	QR	X[RU	Q[J	\RSQIO]QRI	[ON	UOPJ	IJONRSOeTJ	RefJ]QMRSYg	hijio	pV	Q[J	lXSJIm	\RSNQIL]QMRS	̂OSO_JI	RI	nI][MQJ]Q	[ON	IJONRSOeTJ	RefJ]QMRS	QR	O	̀JINRS	RI	JSQMQd	̀IR̀RNJP	ed	Q[J	\RSQIO]QRIm	Q[J	\RSQIO]QRI	N[OTT	̀IR̀RNJ	OSRQ[JI	QR	X[RU	Q[J	lXSJIm	\RSNQIL]QMRS	̂OSO_JI	RI	nI][MQJ]Q	[ON	SR	IJONRSOeTJ	RefJ]QMRSY	pV	Q[J	̀IR̀RNJP	eLQ	IJfJ]QJP	qLe]RSQIO]QRI	XON	IJONRSOeTd	]ÒOeTJ	RV	̀JIVRIUMS_	Q[J	rRIsm	Q[J	\RSQIO]Q	qLU	OSP	\RSQIO]Q	kMUJ	N[OTT	eJ	MS]IJONJP	RI	PJ]IJONJP	ed	Q[J	PMVVJIJS]Jm	MV	OSdm	R]]ONMRSJP	ed	NL][	][OS_Jm	OSP	OS	Ò ÌR̀IMOQJ	\[OS_J	lIPJI	N[OTT	eJ	MNNLJP	eJVRIJ	]RUUJS]JUJSQ	RV	Q[J	NLeNQMQLQJ	qLe]RSQIO]QRItN	rRIsY	uRXJWJIm	SR	MS]IJONJ	MS	Q[J	\RSQIO]Q	qLU	RI	\RSQIO]Q	kMUJ	N[OTT	eJ	OTTRXJP	VRI	NL][	][OS_J	LSTJNN	Q[J	\RSQIO]QRI	[ON	O]QJP	̀IRÙ QTd	OSP	IJǸRSNMWJTd	MS	NLeUMQQMS_	SOUJN	ON	IJKLMIJPYg	hijiv	k[J	\RSQIO]QRI	N[OTT	SRQ	NLeNQMQLQJ	O	qLe]RSQIO]QRIm	̀JINRSm	RI	JSQMQd	VRI	RSJ	̀IJWMRLNTd	NJTJ]QJP	MV	Q[J	lXSJIm	\RSNQIL]QMRS	̂OSO_JI	RI	nI][MQJ]Q	UOsJN	IJONRSOeTJ	RefJ]QMRS	QR	NL][	NLeNQMQLQMRSYg	hijih	k[J	\RSQIO]QRI	N[OTT	̀JIVRIU	OQ	TJONQ	wkXJSQdcZMWJx	̀JI]JSQ	RV	Q[J	]RNQ	RV	Q[J	\RSQIO]Q	ySRQ	MS]TLPMS_	Q[J	]RNQN	RV	UOQJIMOTNm	MSNLIOS]Jm	eRSPNm	NLeUMQQOTN	OSP	NMUMTOI	MQJUNz	XMQ[	MQN	RXS	JÙ TRdJJNYg	hio	{|}~�����~�|��	����������d	Ò ÌR̀IMOQJ	XIMQQJS	O_IJJUJSQm	Q[J	\RSQIO]QRI	N[OTT	IJKLMIJ	JO][	qLe]RSQIO]QRIm	QR	Q[J	J�QJSQ	RV	Q[J	rRIs	QR	eJ	J̀IVRIUJP	ed	Q[J	qLe]RSQIO]QRIm	QR	eJ	eRLSP	QR	Q[J	\RSQIO]QRI	ed	QJIUN	RV	Q[J	\RSQIO]Q	�R]LUJSQNm	OSP	QR	ONNLUJ	QRXOIP	Q[J	\RSQIO]QRI	OTT	Q[J	ReTM_OQMRSN	OSP	IJǸRSNMeMTMQMJNm	MS]TLPMS_	Q[J	IJǸRSNMeMTMQd	VRI	NOVJQd	RV	Q[J	qLe]RSQIO]QRItN	rRIsm	Q[OQ	Q[J	\RSQIO]QRIm	ed	Q[JNJ	\RSQIO]Q	�R]LUJSQNm	ONNLUJN	QRXOIP	Q[J	lXSJIm	\RSNQIL]QMRS	^OSO_JI	OSP	nI][MQJ]QY	�O][	NLe]RSQIO]Q	O_IJJUJSQ	N[OTT	̀IJNJIWJ	OSP	̀IRQJ]Q	Q[J	IM_[QN	RV	Q[J	lXSJIm	\RSNQIL]QMRS	^OSO_JI	OSP	nI][MQJ]Q	LSPJI	Q[J	\RSQIO]Q	�R]LUJSQN	XMQ[	IJǸJ]Q	QR	Q[J	rRIs	QR	eJ	̀JIVRIUJP	ed	Q[J	qLe]RSQIO]QRI	NR	Q[OQ	NLe]RSQIO]QMS_	Q[JIJRV	XMTT	SRQ	̀IJfLPM]J	NL][	IM_[QNm	OSP	N[OTT	OTTRX	QR	Q[J	qLe]RSQIO]QRIm	LSTJNN	ǸJ]MVM]OTTd	ÌRWMPJP	RQ[JIXMNJ	MS	Q[J	NLe]RSQIO]Q	O_IJJUJSQm	Q[J	eJSJVMQ	RV	OTT	IM_[QNm	IJUJPMJNm	OSP	IJPIJNN	O_OMSNQ	Q[J	\RSQIO]QRI	Q[OQ	Q[J	\RSQIO]QRIm	ed	Q[J	\RSQIO]Q	�R]LUJSQNm	[ON	O_OMSNQ	Q[J	lXSJIY	r[JIJ	Ò ÌR̀IMOQJm	Q[J	\RSQIO]QRI	N[OTT	IJKLMIJ	JO][	qLe]RSQIO]QRI	QR	JSQJI	MSQR	NMUMTOI	O_IJJUJSQN	XMQ[	qLecNLe]RSQIO]QRINY	k[J	\RSQIO]QRI	N[OTT	UOsJ	OWOMTOeTJ	QR	JO][	̀IR̀RNJP	qLe]RSQIO]QRIm	̀IMRI	QR	Q[J	J�J]LQMRS	RV	Q[J	NLe]RSQIO]Q	O_IJJUJSQm	]R̀MJN	RV	Q[J	\RSQIO]Q	�R]LUJSQN	QR	X[M][	Q[J	qLe]RSQIO]QRI	XMTT	eJ	eRLSPm	OSPm	L̀RS	XIMQQJS	IJKLJNQ	RV	Q[J	qLe]RSQIO]QRIm	MPJSQMVd	QR	Q[J	qLe]RSQIO]QRI	QJIUN	OSP	]RSPMQMRSN	RV	Q[J	̀IR̀RNJP	NLe]RSQIO]Q	O_IJJUJSQ	Q[OQ	UOd	eJ	OQ	WOIMOS]J	XMQ[	Q[J	\RSQIO]Q	�R]LUJSQNY	qLe]RSQIO]QRIN	XMTT	NMUMTOITd	UOsJ	]R̀MJN	RV	Ò T̀M]OeTJ	̀RIQMRSN	RV	NL][	PR]LUJSQN	OWOMTOeTJ	QR	Q[JMI	IJǸJ]QMWJ	̀IR̀RNJP	qLecNLe]RSQIO]QRINY	g	hiv	����������	����������	��	{|}~�����~��g	hivi�	�O][	NLe]RSQIO]Q	O_IJJUJSQ	VRI	O	̀RIQMRS	RV	Q[J	rRIs	MN	ONNM_SJP	ed	Q[J	\RSQIO]QRI	QR	Q[J	lXSJIm	̀IRWMPJP	Q[OQi� ONNM_SUJSQ	MN	JVVJ]QMWJ	RSTd	OVQJI	QJIUMSOQMRS	RV	Q[J	\RSQIO]Q	ed	Q[J	lXSJI	VRI	]OLNJ	̀LINLOSQ	QR	qJ]QMRS	abY�	OSP	RSTd	VRI	Q[RNJ	NLe]RSQIO]Q	O_IJJUJSQN	Q[OQ	Q[J	lXSJI	O]]J̀QN	ed	SRQMVdMS_	Q[J	qLe]RSQIO]QRI	OSP	\RSQIO]QRI�	OSPij ONNM_SUJSQ	MN	NLefJ]Q	QR	Q[J	̀IMRI	IM_[QN	RV	Q[J	NLIJQdm	MV	OSdm	ReTM_OQJP	LSPJI	eRSP	IJTOQMS_	QR	Q[J	\RSQIO]QYr[JS	Q[J	lXSJI	O]]J̀QN	Q[J	ONNM_SUJSQ	RV	O	NLe]RSQIO]Q	O_IJJUJSQm	Q[J	lXSJI	ONNLUJN	Q[J	\RSQIO]QRItN	IM_[QN	OSP	ReTM_OQMRSN	LSPJI	Q[J	NLe]RSQIO]QYg	hivij	�̀RS	NL][	ONNM_SUJSQm	MV	Q[J	rRIs	[ON	eJJS	NLǸJSPJP	VRI	URIJ	Q[OS	��	POdNm	Q[J	qLe]RSQIO]QRItN	]RÙ JSNOQMRS	N[OTT	eJ	JKLMQOeTd	OPfLNQJP	VRI	MS]IJONJN	MS	]RNQ	IJNLTQMS_	VIRU	Q[J	NLǸJSNMRSYg	hivio	�̀RS	ONNM_SUJSQ	QR	Q[J	lXSJI	LSPJI	Q[MN	qJ]QMRS	�Ybm	Q[J	lXSJI	UOd	VLIQ[JI	ONNM_S	Q[J	NLe]RSQIO]Q	QR	O	NL]]JNNRI	\RSQIO]QRI	RI	RQ[JI	JSQMQdY	pV	Q[J	lXSJI	ONNM_SN	Q[J	NLe]RSQIO]Q	QR	O	NL]]JNNRI	\RSQIO]QRI	RI	RQ[JI	JSQMQdm	Q[J	lXSJI	N[OTT	SJWJIQ[JTJNN	IJUOMS	TJ_OTTd	IJǸRSNMeTJ	VRI	OTT	RV	Q[J	NL]]JNNRI	\RSQIO]QRItN	ReTM_OQMRSN	LSPJI	Q[J	NLe]RSQIO]QY	



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	�./��/��	0(	��	�.1��1���2	�#��	3�#��	4�����2�2��25	-����	�6����%	��	��1�.1���7!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D��5��.E���F GH

I	JKJ	LMNOP	QRSTONUV	UW	XYZ[WNUPR[UWPVI	JKJK\	]̂	_̀a	abâ_	cd	êf	gadehi_	̀ajaĥgaj	kf	_̀a	lĉ_jem_cjn	cj	ô	_̀a	abâ_	_̀a	pq̂ajn	lĉr_jhm_oĉ	sêetajn	cj	ujm̀o_am_	deoir	_c	evvjcba	êf	evviome_oĉ	dcj	vefwâ_n	_̀e_	or	̂c_	_̀a	dehi_	cd	e	xhkmĉ_jem_cjn	_̀a	pq̂aj	wef	weya	gojam_	vefwâ_	_c	_̀a	xhkmĉ_jem_cjn	iarr	evvjcvjoe_a	ja_eôetaz		]̂	_̀e_	abâ_n	_̀a	ewcĥ_	rc	veog	_̀a	xhkmĉ_jem_cj	r̀eii	ka	gaghm_ag	djcw	êf	mĉ_jem_	ewcĥ_	gha	_c	_̀a	lĉ_jem_cjzI	JKJK{	|c_̀ôt	mĉ_eôag	̀ajaô	r̀eii	mjae_a	êf	ckiote_oĉ	ĉ	_̀a	vej_	cd	_̀a	pq̂aj	_c	weya	êf	vefwâ_r	_c	êf	xhkmĉ_jem_cjn	êg	̂c	vefwâ_	kf	_̀a	pq̂aj	_c	êf	xhkmĉ_jem_cj	r̀eii	mjae_a	êf	ckiote_oĉ	_c	weya	êf	dhj_̀aj	vefwâ_r	_c	êf	xhkmĉ_jem_cjz}~�����	�			�L�X�~����L�	��	L���~	L~	��	X�Q}~}��	�L��~}��L~XI	�K\	LMNOP�V	~���U	UW	QOP�WPT	�WNVUPY[U�WN	M�U�	LMN	�WP[OV	RN�	UW	}MRP�	LU�OP	�WNUPR[UVI	�K\K\	�̀a	_ajw	�xaveje_a	lĉ_jem_cj�r��	r̀eii	waê	c_̀aj	mĉ_jem_cjr	ja_eôag	kf	_̀a	pq̂aj	ĥgaj	raveje_a	etjaawâ_rz	�̀a	pq̂aj	jarajbar	_̀a	jot̀_	_c	vajdcjw	mĉr_jhm_oĉ	cj	cvaje_oĉr	jaie_ag	_c	_̀a	�jc�am_	qo_̀	_̀a	pq̂aj�r	cq̂	dcjmarn	êg	qo_̀	xaveje_a	lĉ_jem_cjr	ja_eôag	ĥgaj	lĉgo_oĉr	cd	_̀a	lĉ_jem_	rhkr_ê_oeiif	rowoiej	_c	_̀cra	cd	_̀or	lĉ_jem_n	ômihgôt	_̀cra	vjcboroĉr	cd	_̀a	lĉgo_oĉr	cd	_̀a	lĉ_jem_	jaie_ag	_c	ôrhjêma	êg	qeobaj	cd	rhkjcte_oĉz	]d	_̀a	lĉ_jem_cj	mieowr	_̀e_	gaief	cj	eggo_oĉei	mcr_	or	ôbcibag	kamehra	cd	rhm̀	em_oĉ	kf	_̀a	pq̂ajn	_̀a	lĉ_jem_cj	r̀eii	weya	rhm̀	lieow	er	vjcbogag	ô	uj_omia	��zI	�K\K{	� à̂	raveje_a	mĉ_jem_r	eja	eqejgag	dcj	goddajâ_	vcj_oĉr	cd	_̀a	�jc�am_	cj	c_̀aj	mĉr_jhm_oĉ	cj	cvaje_oĉr	ĉ	_̀a	ro_an	_̀a	_ajw	�lĉ_jem_cj�	ô	_̀a	lĉ_jem_	�cmhwâ_r	ô	aem̀	mera	r̀eii	waê	_̀a	lĉ_jem_cj	q̀c	a�amh_ar	aem̀	raveje_a	pq̂aj�lĉ_jem_cj	utjaawâ_zI	�K\K�	�̀a	pq̂aj	r̀eii	vjcboga	dcj	mccjgôe_oĉ	cd	_̀a	em_obo_oar	cd	_̀a	pq̂aj�r	cq̂	dcjmar	êg	cd	aem̀	xaveje_a	lĉ_jem_cj	qo_̀	_̀a	�cjy	cd	_̀a	lĉ_jem_cjn	q̀c	r̀eii	mccvaje_a	qo_̀	_̀awz	�̀a	lĉ_jem_cj	r̀eii	vej_omove_a	qo_̀	êf	xaveje_a	lĉ_jem_cjr	êg	_̀a	pq̂aj	ô	jaboaqôt	_̀aoj	mĉr_jhm_oĉ	rm̀aghiarz	�̀a	lĉ_jem_cj	r̀eii	weya	êf	jaboroĉr	_c	o_r	mĉr_jhm_oĉ	rm̀aghia	gaawag	̂amarrejf	ed_aj	e	�cô_	jaboaq	êg	wh_hei	etjaawâ_z	�̀a	mĉr_jhm_oĉ	rm̀aghiar	r̀eii	_̀â	mĉr_o_h_a	_̀a	rm̀aghiar	_c	ka	hrag	kf	_̀a	lĉ_jem_cjn	xaveje_a	lĉ_jem_cjrn	êg	_̀a	pq̂aj	ĥ_oi	rhkra�hâ_if	jaboragzI	�K\K 	¡̂iarr	c_̀ajqora	vjcbogag	ô	_̀a	lĉ_jem_	�cmhwâ_rn	q̀ â	_̀a	pq̂aj	vajdcjwr	mĉr_jhm_oĉ	cj	cvaje_oĉr	jaie_ag	_c	_̀a	�jc�am_	qo_̀	_̀a	pq̂aj�r	cq̂	dcjmar	cj	qo_̀	xaveje_a	lĉ_jem_cjrn	_̀a	pq̂aj	cj	o_r	xaveje_a	lĉ_jem_cjr	r̀eii	̀eba	_̀a	rewa	ckiote_oĉr	êg	jot̀_r	_̀e_	_̀a	lĉ_jem_cj	̀er	ĥgaj	_̀a	lĉgo_oĉr	cd	_̀a	lĉ_jem_n	ômihgôtn	qo_̀ch_	a�mihgôt	c_̀ajrn	_̀cra	r_e_ag	ô	uj_omia	¢n	_̀or	uj_omia	£n	êg	uj_omiar	�¤n	��n	êg	�¥zI	�K{	¦YUYR§	~OV̈WNV�Z�§�USI	�K{K\	�̀a	lĉ_jem_cj	r̀eii	eddcjg	_̀a	pq̂aj�r	cq̂	dcjmarn	xaveje_a	lĉ_jem_cjrn	lĉr_jhm_oĉ	sêetaj	êg	c_̀aj	lĉ_jem_cjr	jaerĉekia	cvvcj_ĥo_f	dcj	ô_jcghm_oĉ	êg	r_cjeta	cd	_̀aoj	we_ajoeir	êg	a�hovwâ_	êg	vajdcjwêma	cd	_̀aoj	em_obo_oarn	êg	r̀eii	mĉ âm_	êg	mccjgôe_a	_̀a	lĉ_jem_cj�r	mĉr_jhm_oĉ	êg	cvaje_oĉr	qo_̀	_̀aojr	er	ja�hojag	kf	_̀a	lĉ_jem_	�cmhwâ_rzI	�K{K{	]d	vej_	cd	_̀a	lĉ_jem_cj�r	�cjy	gavâgr	dcj	vjcvaj	a�amh_oĉ	cj	jarhi_r	hvĉ	mĉr_jhm_oĉ	cj	cvaje_oĉr	kf	_̀a	pq̂aj�r	cq̂	dcjmarn	xaveje_a	lĉ_jem_cjr	cj	c_̀aj	lĉ_jem_cjrn	_̀a	lĉ_jem_cj	r̀eiin	vjocj	_c	vjcmaagôt	qo_̀	_̀e_	vcj_oĉ	cd	_̀a	�cjyn	vjcwv_if	̂c_odf	_̀a	lĉr_jhm_oĉ	sêetaj	êg	ujm̀o_am_	cd	evvejâ_	gormjavêmoar	cj	gadam_r	ô	_̀a	mĉr_jhm_oĉ	cj	cvaje_oĉr	kf	_̀a	pq̂aj	cj	xaveje_a	lĉ_jem_cj	cj	c_̀aj	lĉ_jem_cjr	_̀e_	qchig	jâgaj	o_	ĥrho_ekia	dcj	vjcvaj	a�amh_oĉ	êg	jarhi_r	cd	_̀a	lĉ_jem_cj�r	�cjyz	©eoihja	cd	_̀a	lĉ_jem_cj	_c	̂c_odf	_̀a	lĉr_jhm_oĉ	sêetaj	êg	_̀a	ujm̀o_am_	cd	evvejâ_	gormjavêmoar	cj	gadam_r	vjocj	_c	vjcmaagôt	qo_̀	_̀a	�cjy	r̀eii	mĉr_o_h_a	ê	emŷcqiagtwâ_	_̀e_	_̀a	pq̂aj�r	cj	xaveje_a	lĉ_jem_cj�r	cj	c_̀aj	lĉ_jem_cjr�	mcwvia_ag	cj	vej_oeiif	mcwvia_ag	mĉr_jhm_oĉ	or	do_	êg	vjcvaj	_c	jamaoba	_̀a	lĉ_jem_cj�r	�cjyz	�̀a	lĉ_jem_cj	r̀eii	̂c_	ka	jarvĉrokia	dcj	gormjavêmoar	cj	gadam_r	ô	_̀a	mĉr_jhm_oĉ	cj	cvaje_oĉr	kf	_̀a	pq̂aj	cj	xaveje_a	lĉ_jem_cjr	cj	c_̀aj	lĉ_jem_cjr	_̀e_	eja	̂c_	evvejâ_zI	�K{K�	�̀a	lĉ_jem_cj	r̀eii	jaowkhjra	_̀a	pq̂aj	dcj	mcr_r	_̀a	pq̂aj	ômhjrn	ômihgôt	mcr_r	_̀e_	eja	vefekia	_c	e	xaveje_a	lĉ_jem_cjr	cj	_c	c_̀aj	lĉ_jem_cjrn	kamehra	cd	_̀a	lĉ_jem_cj�r	gaiefrn	owvjcvajif	_owag	em_obo_oar	cj	gadam_oba	mĉr_jhm_oĉz	�̀a	pq̂aj	r̀eii	ka	jarvĉrokia	_c	_̀a	lĉ_jem_cj	dcj	mcr_r	_̀a	lĉ_jem_cj	ômhjr	kamehra	cd	
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HIJKLMN	OPQRSQIRJL	TOPIH	KUTOVOTOIMN	HKPKWI	TS	TXI	YSRZ	SR	HI[IUTOVI	US\MTR]UTOS\	̂L	TXI	_̀ \IRaM	S̀\	[SRUIMN	bIQKRKTI	cS\TRKUTSRMN	SR	STXIR	cS\TRKUTSRMde	fghgi	jXI	cS\TRKUTSR	MXKJJ	QRSPQTJL	RIPIHL	HKPKWI	TXKT	TXI	cS\TRKUTSR	̀RS\W[]JJL	UK]MIM	TS	USPQJITIH	SR	QKRTOKJJL	USPQJITIH	US\MTR]UTOS\N	SR	TS	QRSQIRTL	S[	TXI	_̀ \IRN	bIQKRKTI	cS\TRKUTSRMN	SR	STXIR	cS\TRKUTSRM	KM	QRSVOHIH	O\	bIUTOS\	kldmdnde	fghgo	jXI	_̀ \IRN	bIQKRKTI	cS\TRKUTSRMN	K\H	STXIR	cS\TRKUTSRM	MXKJJ	XKVI	TXI	MKPI	RIMQS\MÔOJOTOIM	[SR	U]TTO\W	K\H	QKTUXO\W	KM	KRI	HIMURÔIH	[SR	TXI	cS\TRKUTSR	O\	bIUTOS\	pdkqde	fghgf	rJJ	cS\TRKUTSRM	MXKJJ	USSQIRKTI	̀OTX	IKUX	STXIR	O\	TXI	O\MTKJJKTOS\	K\H	US\MTR]UTOS\	S[	IKUX	cS\TRKUTSRaM	̀SRZ	K\H	O\	M]UX	PK\\IR	KM	TXI	_̀ \IR	K\HsSR	cS\MTR]UTOS\	tK\KWIR	PKL	HORIUTd		rJJ	cS\TRKUTSRM	MXKJJ	US\TRSJ	K\H	USSRHO\KTI	TXI	̀SRZ	S[	TXIOR	M]̂US\TRKUTSRMN	O[	K\Ld		jXI	_̀ \IR	K\HsSR	cS\MTR]UTOS\	tK\KWIR	MXKJJ	KQQRSVI	SR	RIu]ORI	TXI	PSHO[OUKTOS\	S[	TXI	̀SRZ	MUXIH]JIM	S[	KJJ	cS\TRKUTSRM	TS	TXI	I\H	S[	TXI	vRSwIUT	MS	TXI	̀XSJI	vRSwIUT	PKL	̂I	QRSWRIMMIHN	KM	IxQIHOTOS]MJL	KM	QSMMÔJIN	KM	S\I	]\OTd		jXI	K̀KRH	S[	PSRI	TXK\	S\I	cS\TRKUT	[SR	TXI	vRSwIUT	RIu]ORIM	MIu]I\TOKJ	SR	STXIR̀OMI	O\TIRyRIJKTIH	cS\TRKUTSR	SQIRKTOS\MN	K\H	PKL	O\VSJVI	O\XIRI\T	HIJKLM	O\	TXI	QRSWRIMM	S[	K\L	O\HOVOH]KJ	US\TRKUTSRaM	̀SRZd		rUUSRHO\WJLN	TXI	_̀ \IR	K\HsSR	cS\MTR]UTOS\	tK\KWIR	UK\\ST	W]KRK\TII	TXI	]\OPQIHIH	SQIRKTOS\M	S[	K\L	cS\TRKUTSRd		zKUX	cS\TRKUTSR	KUZ\S̀JIHWIM	TXIMI	US\HOTOS\M	K\H	]\HIRMTK\HM	TXKT	XI	MXKJJ	̂IKR	TXI	ROMZ	S[	KJJ	SRHO\KRL	HIJKLM	UK]MIH	̂L	TXI	QRIMI\UI	SR	SQIRKTOS\M	S[	STXIR	cS\TRKUTSRM	I\WKWIH	]QS\	TXI	vRSwIUT	K\H	SRHO\KRL	HIJKLM	KTTI\HIH	]QS\	TXI	KQQRSVIH	cS\MTR]UTOS\	bUXIH]JIde	fg{	|}~����	�����	��	����~	���[	K	HOMQ]TI	KROMIM	KPS\W	TXI	cS\TRKUTSRN	bIQKRKTI	cS\TRKUTSRMN	STXIR	cS\TRKUTSRMN	K\H	TXI	_̀ \IR	KM	TS	TXI	RIMQS\MÔOJOTL	]\HIR	TXIOR	RIMQIUTOVI	US\TRKUTM	[SR	PKO\TKO\O\W	TXI	QRIPOMIM	K\H	M]RRS]\HO\W	KRIK	[RII	[RSP	̀KMTI	PKTIROKJM	K\H	R]̂ ÔMXN	TXI	_̀ \IR	PKL	UJIK\	]Q	K\H	TXI	cS\MTR]UTOS\	tK\KWIRN	̀OTX	\STOUI	TS	TXI	rRUXOTIUTN	̀OJJ	KJJSUKTI	TXI	USMT	KPS\W	TXSMI	RIMQS\MÔJId�������	�			�������	��	���	�|��e	�g�	��~����e	�g�g�	cXK\WIM	O\	TXI	YSRZ	PKL	̂I	KUUSPQJOMXIH	K[TIR	IxIU]TOS\	S[	TXI	cS\TRKUTN	K\H	̀OTXS]T	O\VKJOHKTO\W	TXI	cS\TRKUTN	̂L	cXK\WI	_RHIRN	cS\MTR]UTOS\	cXK\WI	�ORIUTOVI	SR	SRHIR	[SR	K	PO\SR	UXK\WI	O\	TXI	YSRZN	M]̂wIUT	TS	TXI	JOPOTKTOS\M	MTKTIH	O\	TXOM	rRTOUJI	�	K\H	IJMÌXIRI	O\	TXI	cS\TRKUT	�SU]PI\TMde	�g�gh	r	cXK\WI	_RHIR	MXKJJ	̂I	̂KMIH	]QS\	KWRIIPI\T	KPS\W	TXI	_̀ \IRN	cS\MTR]UTOS\	tK\KWIRN	rRUXOTIUT	K\H	cS\TRKUTSRd	r	cS\MTR]UTOS\	cXK\WI	�ORIUTOVI	RIu]ORIM	KWRIIPI\T	̂L	TXI	_̀ \IRN	cS\MTR]UTOS\	tK\KWIR	K\H	rRUXOTIUT	K\H	PKL	SR	PKL	\ST	̂I	KWRIIH	TS	̂L	TXI	cS\TRKUTSRd	r\	SRHIR	[SR	K	PO\SR	UXK\WI	O\	TXI	YSRZ	PKL	̂I	OMM]IH	̂L	TXI	rRUXOTIUT	KJS\Ide	�g�g{	cXK\WIM	O\	TXI	YSRZ	MXKJJ	̂I	QIR[SRPIH	]\HIR	KQQJOUK̂JI	QRSVOMOS\M	S[	TXI	cS\TRKUT	�SU]PI\TMd	jXI	cS\TRKUTSR	MXKJJ	QRSUIIH	QRSPQTJL	̀OTX	UXK\WIM	O\	TXI	YSRZN	]\JIMM	STXIR̀OMI	QRSVOHIH	O\	TXI	cXK\WI	_RHIRN	cS\MTR]UTOS\	cXK\WI	�ORIUTOVIN	SR	SRHIR	[SR	K	PO\SR	UXK\WI	O\	TXI	YSRZde	�g�gi	jXI	USP̂ O\IH	SVIRXIKH	K\H	QRS[OT	�[SR	cS\TRKUTSRN	M]̂US\TRKUTSRMN	M]QQJOIRMN	K\H	US\TRKUTSRM	S[	K	JS̀IRyTOIR�	O\UJ]HIH	O\	TXI	TSTKJ	USMT	TS	TXI	_̀ \IR	[SR	K	UXK\WI	O\	TXI	YSRZ	MXKJJ	̂I	KM	[SJJS̀M ¡¢	 tKxOP]P	USP̂ O\IH	SVIRXIKH	K\H	QRS[OTN	£¢¤¥	QIRUI\T	S[	TXI	USMTd¡¦	 cSMT	TS	̀XOUX	SVIRXIKH	K\H	QRS[OT	OM	TS	̂I	KQQJOIH	MXKJJ	̂I	HITIRPO\IH	O\	KUUSRHK\UI	̀OTX	bIUTOS\	�dpdqd¡§	 jS	[KUOJOTKTI	UXIUZO\W	S[	u]STKTOS\M	[SR	IxTRKM	SR	URIHOTMN	KJJ	QRSQSMKJM	MXKJJ	̂I	KUUSPQK\OIH	̂L	K	USPQJITI	OTIPÖKTOS\	S[	USMTM	O\UJ]HO\W	JK̂SRN	PKTIROKJMN	RI\TKJ	USMTMN	K\H	b]̂US\TRKUTMd		b]̂US\TRKUTM	MXKJJ	̂I	OTIPÖIH	KJMSd¡©	 jXI	KHHOTOS\KJ	̂S\H	UXKRWIM	[SR	TXI	TSTKJ	UXK\WI	SRHIRN	T̀S	QIRUI\T	�mª�	S[	TXI	USMT	MXKJJ	KJMS	KQQJL	TS	�IH]UT	cXK\WI	SRHIRMde	�gh	���~��	|�«���r	cXK\WI	_RHIR	OM	K	̀ROTTI\	O\MTR]PI\T	QRIQKRIH	̂L	TXI	rRUXOTIUT	K\H	MOW\IH	̂L	TXI	_̀ \IRN	cS\MTR]UTOS\	tK\KWIRN	rRUXOTIUTN	K\H	cS\TRKUTSRN	MTKTO\W	TXIOR	KWRIIPI\T	]QS\	KJJ	S[	TXI	[SJJS̀O\W g� jXI	UXK\WI	O\	TXI	YSRZ¬
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IJ KLM	NOPQRS	PT	SLM	NUVQWSOMRSX	YT	NRZX	YR	SLM	[PRS\N]S	̂QO_	NRUÌ KLM	MaSMRS	PT	SLM	NUVQWSOMRSX	YT	NRZX	YR	SLM	[PRS\N]S	KYOMbc	dÌ	efghijklimfg	enogpq	rmjqlimsqhc	dÌIt	u	[PRWS\Q]SYPR	[LNRvM	wY\M]SYxM	YW	N	y\YSSMR	P\UM\	z\MzN\MU	{Z	SLM	u\]LYSM]S	NRU	WYvRMU	{Z	SLM	|yRM\X	[PRWS\Q]SYPR	}NRNvM\	NRU	u\]LYSM]SX	UY\M]SYRv	N	]LNRvM	YR	SLM	~P\�	z\YP\	SP	Nv\MMOMRS	PR	NUVQWSOMRSX	YT	NRZX	YR	SLM	[PRS\N]S	̂QO	P\	[PRS\N]S	KYOMX	P\	{PSLb	KLM	|yRM\	ONZ	{Z	[PRWS\Q]SYPR	[LNRvM	wY\M]SYxMX	yYSLPQS	YRxN�YUNSYRv	SLM	[PRS\N]SX	P\UM\	]LNRvMW	YR	SLM	~P\�	yYSLYR	SLM	vMRM\N�	W]PzM	PT	SLM	[PRS\N]S	]PRWYWSYRv	PT	NUUYSYPRWX	UM�MSYPRWX	P\	PSLM\	\MxYWYPRWX	SLM	[PRS\N]S	̂QO	NRU	[PRS\N]S	KYOM	{MYRv	NUVQWSMU	N]]P\UYRv�Zbc	dÌIJ	u	[PRWS\Q]SYPR	[LNRvM	wY\M]SYxM	WLN��	{M	QWMU	YR	SLM	N{WMR]M	PT	SPSN�	Nv\MMOMRS	PR	SLM	SM\OW	PT	N	[LNRvM	|\UM\bc	dÌÌ	�T	SLM	[PRWS\Q]SYPR	[LNRvM	wY\M]SYxM	z\PxYUMW	TP\	NR	NUVQWSOMRS	SP	SLM	[PRS\N]S	̂QOX	SLM	NUVQWSOMRS	WLN��	{M	{NWMU	PR	PRM	PT	SLM	TP��PyYRv	OMSLPUW�It }QSQN�	N]]MzSNR]M	PT	N	�QOz	WQO	z\PzM\�Z	YSMOY�MU	NRU	WQzzP\SMU	{Z	WQTTY]YMRS	WQ{WSNRSYNSYRv	UNSN	SP	zM\OYS	MxN�QNSYPR_IJ �RYS	z\Y]MW	WSNSMU	YR	SLM	[PRS\N]S	wP]QOMRSW	P\	WQ{WM�QMRS�Z	Nv\MMU	QzPR_Ì [PWS	SP	{M	UMSM\OYRMU	YR	N	ONRRM\	Nv\MMU	QzPR	{Z	SLM	zN\SYMW	NRU	N	OQSQN��Z	N]]MzSN{�M	TYaMU	P\	zM\]MRSNvM	TMM_	P\I� uW	z\PxYUMU	YR	̂M]SYPR	�b�b�bc	dÌI�	�T	�����������	��������QRYS	z\Y]MW	N\M	WSNSMU	YR	SLM	[PRS\N]S	wP]QOMRSW	P\	WQ{WM�QMRS�Z	Nv\MMU	QzPRX	NRU	YT	�QNRSYSYMW	P\YvYRN��Z	]PRSMOz�NSMU	N\M	ONSM\YN��Z	]LNRvMU	YR	N	z\PzPWMU	[LNRvM	|\UM\	P\	[PRWS\Q]SYPR	[LNRvM	wY\M]SYxM	WP	SLNS	Nzz�Y]NSYPR	PT	WQ]L	QRYS	z\Y]MW	SP	�QNRSYSYMW	PT	~P\�	z\PzPWMU	yY��	]NQWM	WQ{WSNRSYN�	YRM�QYSZ	SP	SLM	|yRM\	P\	[PRS\N]SP\X	SLM	Nzz�Y]N{�M	QRYS	z\Y]MW	WLN��	{M	M�QYSN{�Z	NUVQWSMUbc	dÌI�	�T	SLM	[PRS\N]SP\	UPMW	RPS	\MWzPRU	z\POzS�Z	P\	UYWNv\MMW	yYSL	SLM	OMSLPU	TP\	NUVQWSOMRS	YR	SLM	[PRS\N]S	̂QOX	SLM	[PRWS\Q]SYPR	}NRNvM\	WLN��	UMSM\OYRM	SLM	NUVQWSOMRS	PR	SLM	{NWYW	PT	\MNWPRN{�M	MazMRUYSQ\MW	NRU	WNxYRvW	PT	SLPWM	zM\TP\OYRv	SLM	~P\�	NSS\Y{QSN{�M	SP	SLM	]LNRvMX	YR]�QUYRvX	YR	]NWM	PT	NR	YR]\MNWM	YR	SLM	[PRS\N]S	̂QOX	NR	NOPQRS	TP\	PxM\LMNU	NRU	z\PTYS	NW	WMS	TP\SL	YR	SLM	uv\MMOMRSX	P\	YT	RP	WQ]L	NOPQRS	YW	WMS	TP\SL	YR	SLM	uv\MMOMRSX	N	\MNWPRN{�M	NOPQRSb	�R	WQ]L	]NWMX	NRU	N�WP	QRUM\	̂M]SYPR	�b�b�b�X	SLM	[PRS\N]SP\	WLN��	�MMz	NRU	z\MWMRSX	YR	WQ]L	TP\O	NW	SLM	[PRWS\Q]SYPR	}NRNvM\	ONZ	z\MW]\Y{MX	NR	YSMOY�MU	N]]PQRSYRv	SPvMSLM\	yYSL	Nzz\Pz\YNSM	WQzzP\SYRv	UNSNb	�R�MWW	PSLM\yYWM	z\PxYUMU	YR	SLM	[PRS\N]S	wP]QOMRSWX	]PWSW	TP\	SLM	zQ\zPWMW	PT	SLYW	̂M]SYPR	�b�b�	WLN��	{M	�YOYSMU	SP	SLM	TP��PyYRv�It [PWSW	PT	�N{P\X	YR]�QUYRv	Nzz�Y]N{�M	zNZ\P��	SNaMWX	T\YRvM	{MRMTYSW	\M�QY\MU	{Z	Nv\MMOMRS	P\	]QWSPOX	yP\�M\W�	]POzMRWNSYPR	YRWQ\NR]MX	NRU	PSLM\	MOz�PZMM	]PWSW	Nzz\PxMU	{Z	SLM	[PRWS\Q]SYPR	}NRNvM\	NRU	u\]LYSM]S_IJ [PWSW	PT	ONSM\YN�WX	WQzz�YMWX	NRU	M�QYzOMRSX	YR]�QUYRv	]PWS	PT	S\NRWzP\SNSYPRX	yLMSLM\	YR]P\zP\NSMU	P\	]PRWQOMU_Ì �MRSN�	]PWSW	PT	ON]LYRM\Z	NRU	M�QYzOMRSX	Ma]�QWYxM	PT	LNRU	SPP�WX	yLMSLM\	\MRSMU	T\PO	SLM	[PRS\N]SP\	P\	PSLM\W_�� |xM\LMNU	NRU	z\PTYS	ON\��Qz	WLN��	YR]�QUMX	{QS	RPS	{M	�YOYSMU	SPX	SLM	TP��PyYRv��� LPOM	PTTY]M	MazMRWM_�� TYM�U	PTTY]M	MazMRWM_�� WQzM\xYWYPR_�� z\PVM]S	ONRNvMOMRS	 	MWSYONSYPR_	NRU�¡ WON��	SPP�W	 	M�QYzOMRSb		c	dÌI¢	�T	SLM	[PRS\N]SP\	UYWNv\MMW	yYSL	SLM	NUVQWSOMRS	YR	SLM	[PRS\N]S	KYOMX	SLM	[PRS\N]SP\	ONZ	ON�M	N	[�NYO	YR	N]]P\UNR]M	yYSL	Nzz�Y]N{�M	z\PxYWYPRW	PT	u\SY]�M	£¤bc	dÌId	�zPR	\M]MYzS	PT	N	[PRWS\Q]SYPR	[LNRvM	wY\M]SYxMX	SLM	[PRS\N]SP\	WLN��	z\POzS�Z	z\P]MMU	yYSL	SLM	]LNRvM	YR	SLM	~P\�	YRxP�xMU	NRU	NUxYWM	SLM	[PRWS\Q]SYPR	}NRNvM\	PT	SLM	[PRS\N]SP\�W	Nv\MMOMRS	P\	UYWNv\MMOMRS	yYSL	SLM	OMSLPUX	
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IJ	KLMN	OPQRISTS	IL	UVT	WQLXUPYZUIQL	WVKL[T	\IPTZUIRT	JQP	STUTP]ILIL[	UVT	OPQOQXTS	KŜYXU]TLU	IL	UVT	WQLUPKZU	_Y]	QP	WQLUPKZU	̀I]Tab	cdedf	g	WQLXUPYZUIQL	WVKL[T	\IPTZUIRT	XI[LTS	hM	UVT	WQLUPKZUQP	ILSIZKUTX	UVT	WQLUPKZUQPiX	K[PTT]TLU	UVTPTjIUVN	ILZkYSIL[	KŜYXU]TLU	IL	WQLUPKZU	_Y]	KLS	WQLUPKZU	̀I]T	QP	UVT	]TUVQS	JQP	STUTP]ILIL[	UVT]a	_YZV	K[PTT]TLU	XVKkk	hT	TJJTZUIRT	I]]TSIKUTkM	KLS	XVKkk	hT	PTZQPSTS	KX	K	WVKL[T	lPSTPab	cdedm	̀VT	K]QYLU	QJ	ZPTSIU	UQ	hT	KkkQjTS	hM	UVT	WQLUPKZUQP	UQ	UVT	ljLTP	JQP	K	STkTUIQL	QP	ZVKL[T	UVKU	PTXYkUX	IL	K	LTU	STZPTKXT	IL	UVT	WQLUPKZU	_Y]	XVKkk	hT	KZUYKk	LTU	ZQXU	KX	ZQLJIP]TS	hM	UVT	WQLXUPYZUIQL	nKLK[TP	KLS	gPZVIUTZUa	oVTL	hQUV	KSSIUIQLX	KLS	ZPTSIUX	ZQRTPIL[	PTkKUTS	oQPp	QP	XYhXUIUYUIQLX	KPT	ILRQkRTS	IL	K	ZVKL[TN	UVT	KkkQjKLZT	JQP	QRTPVTKS	KLS	OPQJIU	XVKkk	hT	JI[YPTS	QL	UVT	hKXIX	QJ	LTU	ILZPTKXTN	IJ	KLMN	jIUV	PTXOTZU	UQ	UVKU	ZVKL[Tab	cdedqr	sTLSIL[	JILKk	STUTP]ILKUIQL	QJ	UVT	UQUKk	ZQXU	QJ	K	WQLXUPYZUIQL	WVKL[T	\IPTZUIRT	UQ	UVT	ljLTPN	UVT	WQLUPKZUQP	]KM	PTtYTXU	OKM]TLU	JQP	oQPp	ZQ]OkTUTS	YLSTP	UVT	WQLXUPYZUIQL	WVKL[T	\IPTZUIRT	IL	gOOkIZKUIQLX	JQP	sKM]TLUa	̀VT	WQLXUPYZUIQL	nKLK[TP	KLS	gPZVIUTZU	jIkk	]KpT	KL	ILUTPI]	STUTP]ILKUIQL	JQP	OYPOQXTX	QJ	]QLUVkM	ZTPUIJIZKUIQL	JQP	OKM]TLU	JQP	UVQXT	ZQXUX	KLS	ZTPUIJM	JQP	OKM]TLU	UVT	K]QYLU	UVKU	UVT	WQLXUPYZUIQL	nKLK[TP	KLS	gPZVIUTZU	STUTP]ILT	UQ	hT	PTKXQLKhkM	̂YXUIJITSa	̀VT	ILUTPI]	STUTP]ILKUIQL	QJ	ZQXU	XVKkk	KŜYXU	UVT	WQLUPKZU	_Y]	QL	UVT	XK]T	hKXIX	KX	K	WVKL[T	lPSTPN	XYĥTZU	UQ	UVT	PI[VU	QJ	TIUVTP	OKPUM	UQ	SIXK[PTT	KLS	KXXTPU	K	WkKI]	IL	KZZQPSKLZT	jIUV	gPUIZkT	uvab	cdedqq	oVTL	UVT	ljLTP	KLS	WQLUPKZUQP	K[PTT	jIUV	K	STUTP]ILKUIQL	]KST	hM	UVT	WQLXUPYZUIQL	nKLK[TP	KLS	gPZVIUTZU	ZQLZTPLIL[	UVT	KŜYXU]TLUX	IL	UVT	WQLUPKZU	_Y]	KLS	WQLUPKZU	̀I]TN	QP	QUVTPjIXT	PTKZV	K[PTT]TLU	YOQL	UVT	KŜYXU]TLUXN	XYZV	K[PTT]TLU	XVKkk	hT	TJJTZUIRT	I]]TSIKUTkM	KLS	UVT	WQLXUPYZUIQL	nKLK[TP	XVKkk	OPTOKPT	K	WVKL[T	lPSTPa	WVKL[T	lPSTPX	]KM	hT	IXXYTS	JQP	Kkk	QP	KLM	OKPU	QJ	K	WQLXUPYZUIQL	WVKL[T	\IPTZUIRTab	cdw	xyz{|	}~�z���	yz	�~�	�{|�V̀T	gPZVIUTZU	]KM	QPSTP	]ILQP	ZVKL[TX	IL	UVT	oQPp	UVKU	KPT	ZQLXIXUTLU	jIUV	UVT	ILUTLU	QJ	UVT	WQLUPKZU	\QZY]TLUX	KLS	SQ	LQU	ILRQkRT	KL	KŜYXU]TLU	IL	UVT	WQLUPKZU	_Y]	QP	KL	T�UTLXIQL	QJ	UVT	WQLUPKZU	̀I]Ta	̀VT	gPZVIUTZUiX	QPSTP	JQP	]ILQP	ZVKL[TX	XVKkk	hT	IL	jPIUIL[a	�J	UVT	WQLUPKZUQP	hTkITRTX	UVKU	UVT	OPQOQXTS	]ILQP	ZVKL[T	IL	UVT	oQPp	jIkk	KJJTZU	UVT	WQLUPKZU	_Y]	QP	WQLUPKZU	̀I]TN	UVT	WQLUPKZUQP	XVKkk	LQUIJM	UVT	WQLXUPYZUIQL	nKLK[TP	KLS	XVKkk	LQU	OPQZTTS	UQ	I]OkT]TLU	UVT	ZVKL[T	IL	UVT	oQPpa	�J	UVT	WQLUPKZUQP	OTPJQP]X	UVT	oQPp	XTU	JQPUV	IL	UVT	gPZVIUTZUiX	QPSTP	JQP	K	]ILQP	ZVKL[T	jIUVQYU	OPIQP	LQUIZT	UQ	UVT	WQLXUPYZUIQL	nKLK[TP	UVKU	XYZV	ZVKL[T	jIkk	KJJTZU	UVT	WQLUPKZU	_Y]	QP	WQLUPKZU	Ì]TN	UVT	WQLUPKZUQP	jKIRTX	KLM	KŜYXU]TLU	UQ	UVT	WQLUPKZU	_Y]	QP	T�UTLXIQL	QJ	UVT	WQLUPKZU	̀I]Ta����}��	f			��x�b	fdq	���yzy�y{z�b	fdqdq	�LkTXX	QUVTPjIXT	OPQRISTSN	WQLUPKZU	̀I]T	IX	UVT	OTPIQS	QJ	UI]TN	ILZkYSIL[	KYUVQPI�TS	KŜYXU]TLUXN	KkkQUUTS	IL	UVT	WQLUPKZU	\QZY]TLUX	JQP	_YhXUKLUIKk	WQ]OkTUIQL	QJ	UVT	oQPpab	fdqd�	̀VT	SKUT	QJ	ZQ]]TLZT]TLU	QJ	UVT	oQPp	IX	UVT	SKUT	TXUKhkIXVTS	IL	UVT	g[PTT]TLUab	fdqde	̀VT	SKUT	QJ	_YhXUKLUIKk	WQ]OkTUIQL	IX	UVT	SKUT	ZTPUIJITS	hM	UVT	gPZVIUTZU	IL	KZZQPSKLZT	jIUV	_TZUIQL	�a�ab	fdqdw	̀VT	UTP]	�SKM�	KX	YXTS	IL	UVT	WQLUPKZU	\QZY]TLUX	XVKkk	]TKL	ZKkTLSKP	SKM	YLkTXX	QUVTPjIXT	XOTZIJIZKkkM	STJILTSab	fd�	�|{�|���	�z�	}{�����y{zb	fd�dq	̀I]T	kI]IUX	XUKUTS	IL	UVT	WQLUPKZU	\QZY]TLUX	KPT	QJ	UVT	TXXTLZT	QJ	UVT	WQLUPKZUa	�M	T�TZYUIL[	UVT	g[PTT]TLUN	UVT	WQLUPKZUQP	ZQLJIP]X	UVKU	UVT	WQLUPKZU	̀I]T	IX	K	PTKXQLKhkT	OTPIQS	JQP	OTPJQP]IL[	UVT	oQPpab	fd�d�	̀VT	WQLUPKZUQP	XVKkk	LQU	pLQjIL[kMN	T�ZTOU	hM	K[PTT]TLU	QP	ILXUPYZUIQL	QJ	UVT	ljLTP	IL	jPIUIL[N	ZQ]]TLZT	UVT	oQPp	OPIQP	UQ	UVT	TJJTZUIRT	SKUT	QJ	ILXYPKLZT	PTtYIPTS	UQ	hT	JYPLIXVTS	hM	UVT	WQLUPKZUQP	KLS	ljLTPa	̀VT	SKUT	QJ	ZQ]]TLZT]TLU	QJ	UVT	oQPp	XVKkk	LQU	hT	ZVKL[TS	hM	UVT	TJJTZUIRT	SKUT	QJ	XYZV	ILXYPKLZTab	fd�de	̀VT	WQLUPKZUQP	XVKkk	OPQZTTS	T�OTSIUIQYXkM	jIUV	KSTtYKUT	JQPZTX	KLS	XVKkk	KZVITRT	_YhXUKLUIKk	WQ]OkTUIQL	jIUVIL	UVT	WQLUPKZU	̀I]Ta
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I	JKL	MNOPQR	PST	UVWNSRXYSR	YZ	[X\NI	JKLK]	̂_	̀ab	cdèfgh̀df	ij	kblgmbk	g̀	gem	̀inb	ie	̀ab	hdnnbehbnbè	df	ofdpfbjj	d_	̀ab	qdfr	sm	tuv	ge	gh̀	df	ebplbh̀	d_	̀ab	wxebfy	zfhaìbh̀y	cdej̀f{h̀ide	|gegpbfy	df	ge	bnoldmbb	d_	gem	d_	̀abny	df	d_	̀ab	wxebf}j	dxe	_dfhbjy	~bogfg̀b	cdèfgh̀dfjy	df	d̀abf	cdèfgh̀dfj�	t�v	sm	hagepbj	dfkbfbk	ie	̀ab	qdfr�	t�v	sm	lgsdf	kijo{̀bjy	_ifby	{e{j{gl	kblgm	ie	kbli�bfibjy	{eg�dikgslb	hgj{gl̀ibjy	gk�bfjb	xbg̀abf	hdekìidej	kdh{nbèbk	ie	ghhdfkgehb	xìa	~bh̀ide	u��u����y	df	d̀abf	hg{jbj	sbmdek	̀ab	cdèfgh̀df}j	hdèfdl�	t�v	sm	kblgm	g{̀adfi�bk	sm	̀ab	wxebf	obekiep	nbkig̀ide	gek	siekiep	kijo{̀b	fbjdl{̀ide�	df	t�v	sm	d̀abf	hg{jbj	̀ag̀	̀ab	cdèfgh̀df	gjjbf̀j	gek	̀ab	zfhaìbh̀y	sgjbk	de	̀ab	fbhdnnbekg̀ide	d_	̀ab	cdej̀f{h̀ide	|gegpbfy	kb̀bfniebj	�{j̀i_m	kblgmy	̀abe	̀ab	cdèfgh̀	�inb	jagll	sb	b�̀bekbk	_df	j{ha	fbgjdegslb	̀inb	gj	̀ab	zfhaìbh̀	ngm	kb̀bfnieb	gek	gj	goofd�bk	sm	̀ab	wxebf�		�d̀aiep	hdègiebk	abfbie	jagll	sb	hdej̀f{bk	̀d	ofd�ikb	_df	ogmnbè	d_	hdnobejg̀ide	d_	gem	riek	̀d	̀ab	cdèfgh̀df	_df	kgngpbj	k{b	̀d	aiekfgehb	df	kblgm	_fdn	gem	hg{jb	ie	̀ab	ofdpfbjj	d_	̀ab	qdfry	{elbjj	j{ha	kblgm	ij	hg{jbk	sm	̀ab	gh̀i�b	ièbf_bfbehb	d_	̀ab	wxebfy	df	̀ab	zfhaìbh̀y	df	̀ab	cdej̀f{h̀ide	|gegpbf	gek	ed	hlgin	_df	hdnobejg̀ide	jagll	sb	ngkb	sm	̀ab	cdèfgh̀df	df	ogik	sm	̀ab	wxebf	b�hbò	_df	j{ha	wxebf	df	zfhaìbh̀	df	cdej̀f{h̀ide	|gegpbf	hg{jbk	kblgm�		�ab	b�̀bejide	d_	̀inb	gj	gsd�b	ofd�ikbky	jagll	sb	̀ab	cdèfgh̀df}j	b�hl{ji�b	fbnbkm	b�hbò	gj	gsd�b	ofd�ikbk�I	JKLK�	clginj	fblg̀iep	̀d	̀inb	jagll	sb	ngkb	ie	ghhdfkgehb	xìa	goolihgslb	ofd�ijidej	d_	zf̀ihlb	u��I	JKLKL		�ab	wxebf	jagll	ed̀	sb	ligslb	̀d	̀ab	cdèfgh̀df	gek�df	gem	j{shdèfgh̀df	_df	hlginj	df	kgngpbj	d_	gem	eg̀{fb	hg{jbk	sm	df	gfijiep	d{̀	d_	kblgmj�		�ab	jdlb	fbnbkm	gpgiej̀	̀ab	wxebf	_df	kblgmj	jagll	sb	̀ab	glldxgehb	d_	gkkìidegl	ìnb	_df	hdnolb̀ide	d_	̀ab	qdfry	̀ab	gnd{è	d_	xaiha	jagll	sb	j{s�bh̀	̀d	̀ab	hlgin	ofdhbk{fb	jb̀	_df̀a	abfbie�		��hbò	d̀	̀ab	b�̀bèy	i_	gemy	b�ofbjjlm	ofdaisìbk	sm	lgxy	̀ab	cdèfgh̀df	b�ofbjjlm	gpfbbj	ed̀	̀d	ngrb	gek	abfbsm	xgi�bj	gem	hlgin	_df	kgngpbj	_df	kblgmy	iehl{kiepy	s{̀	ed̀	linìbk	̀dy	̀adjb	fbj{l̀iep	_fdn	iehfbgjbk	lgsdf	df	ng̀bfigl	hdj̀j�	kifbh̀idej	pi�be	df	ed̀	pi�be	sm	̀ab	wxebfy	cdej̀f{h̀ide	|gegpbf	df	zfhaìbh̀y	iehl{kiep	jhabk{liep	gek	hddfkieg̀ide	d_	̀ab	qdfr�	̀ab	zfhaìbh̀}j	ofbogfg̀ide	d_	kfgxiepj	gek	jobhi_ihg̀idej	df	fb�ibx	d_	jado	kfgxiepj	gek	fb�{bj̀j	_df	iej̀f{h̀idetjv�	dfy	de	ghhd{è	d_	gem	kblgmy	dsj̀f{h̀ide	df	aiekfgehb	_df	gem	hg{jb	xag̀jdb�bf	sm	̀ab	wxebfy	cdej̀f{h̀ide	|gegpbfy	zfhaìbh̀y	df	gem	d̀abf	hdèfgh̀df	de	̀ab	ofd�bh̀y	xab̀abf	df	ed̀	_dfbjbbgslb	df	gèihiog̀bk�		�ab	cdèfgh̀df	gpfbbj	̀ag̀	ìj	jdlb	fipà	gek	fbnbkm	̀abfb_df	jagll	sb	ge	b�̀bejide	d_	̀inby	i_	goofdofig̀b�		��	��	����������	����	��	��������	��������	���	 �	� ������	 �	���	����������	¡��	��¢��	�£�����	���	�¤���¥	������¦�����	����£��¥	��	���������	 ����	��	���	������	���	����	���	����������§�	��¢�	������¥	�¡	�����������¥	��	���������¢	����̈©ª[«¬U	®			̄©°±U²[³	©²M	¬́ ±̄U[«́²I	®K]	¬YSWµP¶W	³·\I	®K]K]	�ab	cdèfgh̀	~{n	ij	j̀g̀bk	ie	̀ab	zpfbbnbè	geky	iehl{kiep	g{̀adfi�bk	gk�{j̀nbèjy	ij	̀ab	̀d̀gl	gnd{è	ogmgslb	sm	̀ab	wxebf	̀d	̀ab	cdèfgh̀df	_df	obf_dfngehb	d_	̀ab	qdfr	{ekbf	̀ab	cdèfgh̀	̧dh{nbèj�I	®K]K�	̂_	{eì	ofihbj	gfb	j̀g̀bk	ie	̀ab	cdèfgh̀	̧dh{nbèj	df	j{sjb�{bèlm	gpfbbk	{odey	gek	i_	�{gèìibj	dfipiegllm	hdèbnolg̀bk	gfb	ng̀bfigllm	hagepbk	jd	̀ag̀	goolihg̀ide	d_	j{ha	{eì	ofihbj	̀d	̀ab	gh̀{gl	�{gèìibj	hg{jbj	j{sj̀gèigl	ieb�{ìm	̀d	̀ab	wxebf	df	cdèfgh̀dfy	̀ab	goolihgslb	{eì	ofihbj	jagll	sb	b�{ìgslm	gk�{j̀bk�I	®K�	³¶¹NT·ON	YZ	ºPO·NRqabfb	̀ab	cdèfgh̀	ij	sgjbk	de	g	j̀io{lg̀bk	j{n	df	»{gfgèbbk	|g�in{n	¼fihby	̀ab	cdèfgh̀df	jagll	j{snì	g	jhabk{lb	d_	�gl{bj	̀d	̀ab	cdej̀f{h̀ide	|gegpbfy	sb_dfb	̀ab	_ifj̀	zoolihg̀ide	_df	¼gmnbèy	glldhg̀iep	̀ab	bèifb	cdèfgh̀	~{n	̀d	̀ab	�gfid{j	odf̀idej	d_	̀ab	qdfr�	�ab	jhabk{lb	d_	�gl{bj	jagll	sb	ofbogfbk	ie	̀ab	_dfny	gek	j{oodf̀bk	sm	̀ab	kg̀g	̀d	j{sj̀gèig̀b	ìj	ghh{fghmy	fb�{ifbk	sm	̀ab	cdej̀f{h̀ide	|gegpbf	gek	̀ab	zfhaìbh̀�	�aij	jhabk{lby	{elbjj	ds�bh̀bk	̀d	sm	̀ab	cdej̀f{h̀ide	|gegpbf	df	zfhaìbh̀y	jagll	sb	{jbk	gj	g	sgjij	_df	fb�ibxiep	̀ab	cdèfgh̀df}j	zoolihg̀idej	_df	¼gmnbè�	�ab	cdej̀f{h̀ide	|gegpbf	jagll	_dfxgfk	̀d	̀ab	zfhaìbh̀	̀ab	cdèfgh̀df}j	jhabk{lb	d_	�gl{bj�	zem	hagepbj	̀d	̀ab	jhabk{lb	d_	�gl{bj	jagll	sb	j{snì̀bk	̀d	̀ab	cdej̀f{h̀ide	|gegpbf	gek	j{oodf̀bk	sm	j{ha	kg̀g	̀d	j{sj̀gèig̀b	ìj	ghh{fghm	gj	̀ab	cdej̀f{h̀ide	|gegpbf	gek	̀ab	zfhaìbh̀	ngm	fb�{ifby	gek	{elbjj	ds�bh̀bk	̀d	sm	àb	cdej̀f{h̀ide	|gegpbf	df	̀ab	zfhaìbh̀y	jagll	sb	{jbk	gj	g	sgjij	_df	fb�ibxiep	̀ab	cdèfgh̀df}j	j{sjb�{bè	zoolihg̀idej	_df	¼gmnbè�I	®KL	©½½OX¶PWXYSR	ZYµ	̄PQ\NSWI	®KLK]	z̀	lbgj̀	_i_̀bbe	kgmj	sb_dfb	̀ab	kg̀b	bj̀gslijabk	_df	bgha	ofdpfbjj	ogmnbèy	̀ab	cdèfgh̀df	jagll	j{snì	̀d	̀ab	cdej̀f{h̀ide	|gegpbf	ge	ìbni�bk	zoolihg̀ide	_df	¼gmnbè	ofbogfbk	ie	ghhdfkgehb	xìa	̀ab	jhabk{lb	d_	�gl{bjy	i_	fb�{ifbk	{ekbf	~bh̀ide	¾��y	_df	hdnolb̀bk	odf̀idej	d_	̀ab	qdfr�	�ab	goolihg̀ide	jagll	sb	ed̀gfi�bky	i_	fb�{ifbky	gek	
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IJKKLMNOP	QR	STT	PSNS	IJQINSUNVSNVUW	NXO	YLUNMSZNLM[I	MVWXN	NL	KSR\OUN	NXSN	NXO	]̂ UOM_	YLUINMJZNVLU	̀SUSWOM	LM	aMZXVNOZN	MObJVMO_	IJZX	SI	ZLKVOI	Lc	MObJVIVNVLUI_	SUP	MOTOSIOI	Lc	̂SVdOMI	Lc	TVOU	cML\	eJQZLUNMSZNLMI	SUP	IJKKTVOMI	SUP	IXSTT	MOcTOZN	MONSVUSWO	Vc	KMLdVPOP	cLM	VU	NXO	YLUNMSZN	fLZJ\OUNIg	hXO	cLM\	Lc	aKKTVZSNVLU	cLM	iSR\OUN_	PJTR	ULNSMVjOP_	IXSTT	QO	S	ZJMMOUN	SJNXLMVjOP	OPVNVLU	Lc	aka	fLZJ\OUN	lmnop_	aKKTVZSNVLU	SUP	YOMNVcVZSNO	cLM	iSR\OUNg	aTNOMUSNVdO	KSR\OUN	SKKTVZSNVLU	cLM\I	SMO	ULN	KOM\VNNOPg	aka	fLZJ\OUN	lmop	IXSTT	QO	IJKKLMNOP	QR	S	ZJMMOUN	SJNXLMVjOP	OPVNVLU	Lc	aka	fLZJ\OUN	lmno_	YLUNVUJSNVLU	eXOON	LM	ObJVdSTOUN	ZLUNVUJSNVLU	IXOON_	IJQqOZN	NL	NXO	SKKMLdST	Lc	]̂ UOM	SUP	aMZXVNOZNgr	stutvtv	aI	KMLdVPOP	VU	eOZNVLU	mgogw_	IJZX	SKKTVZSNVLUI	\SR	VUZTJPO	MObJOINI	cLM	KSR\OUN	LU	SZZLJUN	Lc	ZXSUWOI	VU	NXO	xLMy	NXSN	XSdO	QOOU	KMLKOMTR	SJNXLMVjOP	QR	YLUINMJZNVLU	YXSUWO	fVMOZNVdOI_	LM	QR	VUNOMV\	PONOM\VUSNVLUI	Lc	NXO	YLUINMJZNVLU	̀SUSWOM	SUP	aMZXVNOZN_	QJN	ULN	RON	VUZTJPOP	VU	YXSUWO	]MPOMIgr	stutvtz	aKKTVZSNVLUI	cLM	iSR\OUN	IXSTT	ULN	VUZTJPO	MObJOINI	cLM	KSR\OUN	cLM	KLMNVLUI	Lc	NXO	xLMy	cLM	̂XVZX	NXO	YLUNMSZNLM	PLOI	ULN	VUNOUP	NL	KSR	S	eJQZLUNMSZNLM	LM	IJKKTVOM_	JUTOII	IJZX	xLMy	XSI	QOOU	KOMcLM\OP	QR	LNXOMI	̂XL\	NXO	YLUNMSZNLM	VUNOUPI	NL	KSRgr	stutvtu	{UNVT	eJQINSUNVST	YL\KTONVLU_	NXO	]̂ UOM	IXSTT	KSR	w|	KOMZOUN	Lc	NXO	S\LJUN	PJO	NXO	YLUNMSZNLM	LU	SZZLJUN	Lc	KMLWMOII	KSR\OUNIg	aN	eJQINSUNVST	YL\KTONVLU_	NXO	YLUINMJZNVLU	̀SUSWOM	SUP	aMZXVNOZN	\SR	SJNXLMVjO	MO\SVUVUW	KSMNVST	KSR\OUNI	NL	QO	\SPO	VU	cJTT_	TOII	N̂VZO	NXO	dSTJO	Lc	VNO\I	MO\SVUVUW	NL	QO	ZL\KTONOP	SUP	SU	S\LJUN	UOZOIISMR	NL	ISNVIcR	SUR	LJNINSUPVUW	ZTSV\I_	TVOUI_	LM	qJPW\OUNIgr	stutvt}		~aKKTVZSNVLUI	cLM	iSR\OUN	\JIN	QO	SZZL\KSUVOP	QR	SUR	SUP	STT	MOTOSIOI	Lc	TVOUI	cLM	KMOdVLJI	SKKTVZSNVLUI	cML\	YLUNMSZNLM	SUP	XVI�XOM	IJQZLUNMSZNLMI	SUP	S	ÎLMU	SUP	ULNSMVjOP	INSNO\OUN	NXSN	STT	IJQZLUNMSZNLMI	XSdO	QOOU	KSVP	NL	SN	TOSIN	w|�	Lc	KMOdVLJITR	MObJVIVNVLUOP	IJ\Igr	stutz	{UTOII	LNXOM̂VIO	KMLdVPOP	VU	NXO	YLUNMSZN	fLZJ\OUNI_	KSR\OUNI	IXSTT	QO	\SPO	LU	SZZLJUN	Lc	\SNOMVSTI	SUP	ObJVK\OUN	POTVdOMOP	SUP	IJVNSQTR	INLMOP	SN	NXO	IVNO	cLM	IJQIObJOUN	VUZLMKLMSNVLU	VU	NXO	xLMyg	kc	SKKMLdOP	VU	SPdSUZO	QR	NXO	]̂ UOM_	KSR\OUN	\SR	IV\VTSMTR	QO	\SPO	cLM	\SNOMVSTI	SUP	ObJVK\OUN	IJVNSQTR	INLMOP	Lcc	NXO	IVNO	SN	S	TLZSNVLU	SWMOOP	JKLU	VU	̂MVNVUWg	iSR\OUN	cLM	\SNOMVSTI	SUP	ObJVK\OUN	INLMOP	LU	LM	Lcc	NXO	IVNO	IXSTT	QO	ZLUPVNVLUOP	JKLU	ZL\KTVSUZO	QR	NXO	YLUNMSZNLM	̂VNX	KMLZOPJMOI	ISNVIcSZNLMR	NL	NXO	]̂ UOM	NL	OINSQTVIX	NXO	]̂ UOM[I	NVNTO	NL	IJZX	\SNOMVSTI	SUP	ObJVK\OUN	LM	LNXOM̂VIO	KMLNOZN	NXO	]̂ UOM[I	VUNOMOIN_	SUP	IXSTT	VUZTJPO	NXO	ZLINI	Lc	SKKTVZSQTO	VUIJMSUZO_	INLMSWO_	SUP	NMSUIKLMNSNVLU	NL	NXO	IVNO_	cLM	IJZX	\SNOMVSTI	SUP	ObJVK\OUN	INLMOP	Lcc	NXO	IVNOgr	stutu	hXO	YLUNMSZNLM	̂SMMSUNI	NXSN	NVNTO	NL	STT	xLMy	ZLdOMOP	QR	SU	aKKTVZSNVLU	cLM	iSR\OUN	̂VTT	KSII	NL	NXO	]̂ UOM	UL	TSNOM	NXSU	NXO	NV\O	Lc	KSR\OUNg	hXO	YLUNMSZNLM	cJMNXOM	̂SMMSUNI	NXSN	JKLU	IJQ\VNNST	Lc	SU	aKKTVZSNVLU	cLM	iSR\OUN	STT	xLMy	cLM	̂XVZX	YOMNVcVZSNOI	cLM	iSR\OUN	XSdO	QOOU	KMOdVLJITR	VIIJOP	SUP	KSR\OUNI	MOZOVdOP	cML\	NXO	]̂ UOM	IXSTT_	NL	NXO	QOIN	Lc	NXO	YLUNMSZNLM[I	yUL̂TOPWO_	VUcLM\SNVLU_	SUP	QOTVOc_	QO	cMOO	SUP	ZTOSM	Lc	TVOUI_	ZTSV\I_	IOZJMVNR	VUNOMOINI_	LM	OUZJ\QMSUZOI_	VU	cSdLM	Lc	NXO	YLUNMSZNLM_	eJQZLUNMSZNLMI_	\SNOMVST	IJKKTVOMI_	LM	LNXOM	KOMILUI	LM	OUNVNVOI	NXSN	KMLdVPOP	TSQLM_	\SNOMVSTI	SUP	ObJVK\OUN	MOTSNVUW	NL	NXO	xLMygr	st}	������������	���	�������r	st}tv	hXO	YLUINMJZNVLU	̀SUSWOM	̂VTT_	̂VNXVU	IOdOU	PSRI	ScNOM	NXO	YLUINMJZNVLU	̀SUSWOM[I	MOZOVKN	Lc	NXO	YLUNMSZNLM[I	aKKTVZSNVLU	cLM	iSR\OUN_	MOdVÔ	NXO	aKKTVZSNVLU_	ZOMNVcR	NXO	S\LJUN	NXO	YLUINMJZNVLU	̀SUSWOM	PONOM\VUOI	VI	PJO	NXO	YLUNMSZNLM_	SUP	cLM̂SMP	NXO	YLUNMSZNLM[I	aKKTVZSNVLU	SUP	YOMNVcVZSNO	cLM	iSR\OUN	NL	NXO	aMZXVNOZNg	xVNXVU	IOdOU	PSRI	ScNOM	NXO	aMZXVNOZN	MOZOVdOI	NXO	YLUNMSZNLM[I	aKKTVZSNVLU	cLM	iSR\OUN	cML\	NXO	YLUINMJZNVLU	̀SUSWOM_	NXO	aMZXVNOZN	V̂TT	OVNXOM	���	VIIJO	NL	NXO	]̂ UOM	S	YOMNVcVZSNO	cLM	iSR\OUN_	VU	NXO	cJTT	S\LJUN	Lc	NXO	aKKTVZSNVLU	cLM	iSR\OUN_	̂VNX	S	ZLKR	NL	NXO	YLUINMJZNVLU	̀SUSWOM�	LM	�p�	VIIJO	NL	NXO	]̂ UOM	S	YOMNVcVZSNO	cLM	iSR\OUN	cLM	IJZX	S\LJUN	SI	NXO	aMZXVNOZN	PONOM\VUOI	VI	KMLKOMTR	PJO_	SUP	ULNVcR	NXO	YLUINMJZNVLU	̀SUSWOM	SUP	]̂ UOM	Lc	NXO	aMZXVNOZN[I	MOSILUI	cLM	̂VNXXLTPVUW	ZOMNVcVZSNVLU	VU	KSMN	SI	KMLdVPOP	VU	eOZNVLU	wg|g��	LM	�o�	̂VNXXLTP	ZOMNVcVZSNVLU	Lc	NXO	OUNVMO	aKKTVZSNVLU	cLM	iSR\OUN_	SUP	ULNVcR	NXO	YLUINMJZNVLU	̀SUSWOM	SUP	]̂ UOM	Lc	NXO	aMZXVNOZN[I	MOSILU	cLM	̂VNXXLTPVUW	ZOMNVcVZSNVLU	VU	̂XLTO	SI	KMLdVPOP	VU	eOZNVLU	wg|g�g	hXO	YLUINMJZNVLU	̀SUSWOM	̂VTT	KML\KNTR	cLM̂SMP	NL	NXO	YLUNMSZNLM	NXO	aMZXVNOZN[I	ULNVZO	Lc	V̂NXXLTPVUW	ZOMNVcVZSNVLUgr	st}tz	hXO	YLUINMJZNVLU	̀SUSWOM[I	ZOMNVcVZSNVLU	Lc	SU	aKKTVZSNVLU	cLM	iSR\OUN	IXSTT	QO	QSIOP	JKLU	NXO	YLUINMJZNVLU	`SUSWOM[I	OdSTJSNVLU	Lc	NXO	xLMy	SUP	NXO	PSNS	VU	NXO	aKKTVZSNVLU	LM	aKKTVZSNVLUI	cLM	iSR\OUNg	hXO	YLUINMJZNVLU	`SUSWOM[I	ZOMNVcVZSNVLU	̂VTT	ZLUINVNJNO	S	MOKMOIOUNSNVLU	NXSN_	NL	NXO	QOIN	Lc	NXO	YLUINMJZNVLU	̀SUSWOM[I	yUL̂TOPWO_	
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IJKLMNOPILJQ	OJR	STUITKQ	PVT	WLMX	VOY	ZML[MTYYTR	PL	PVT	ZLIJP	IJRI\OPTRQ	PVT	]̂OUIP_	LK	PVT	WLMX	IY	IJ	O\\LMROJ\T	̀IPV	PVT	aLJPMO\P	bL\̂NTJPYQ	OJR	PVOP	PVT	aLJPMO\PLM	IYQ	LM	aLJPMO\PLMY	OMTQ	TJPIPUTR	PL	ZO_NTJP	IJ	PVT	ONL̂JP	\TMPIKITRcdefgfhgfij	klmlnlkop	qrsrt	uVT	vM\VIPT\PwY	IYŶOJ\T	LK	O	aTMPIKI\OPT	KLM	xO_NTJP	YVOUU	ST	SOYTR	̂ZLJ	PVT	vM\VIPT\PwY	TyOÛOPILJ	LK	PVT	WLMXQ	PVT	MT\LNNTJROPILJ	LK	PVT	aLJYPM̂\PILJ	zOJO[TMQ	OJR	ROPO	IJ	PVT	vZZUI\OPILJ	KLM	xO_NTJP	LM	xML{T\P	vZZUI\OPILJ	KLM	xO_NTJPc	uVT	vM\VIPT\PwY	\TMPIKI\OPILJ	̀IUU	\LJYPIP̂PT	O	MTZMTYTJPOPILJ	PVOPQ	PL	PVT	STYP	LK	PVT	vM\VIPT\PwY	XJL̀UTR[TQ	IJKLMNOPILJQ	OJR	STUITKQ	PVT	WLMX	VOY	ZML[MTYYTR	PL	PVT	ZLIJP	IJRI\OPTRQ	PVT	]̂OUIP_	LK	PVT	WLMX	IY	IJ	O\\LMROJ\T	̀IPV	PVT	aLJPMO\P	bL\̂NTJPYQ	OJR	PVOP	PVT	aLJPMO\PLM	IYQ	LM	aLJPMO\PLMY	OMTQ	TJPIPUTR	PL	ZO_NTJP	IJ	PVT	ONL̂JP	\TMPIKITRcp	qrsrs	uVT	MTZMTYTJPOPILJY	NORT	ẐMŶOJP	PL	|T\PILJY	}c~c�	OJR	}c~c~	OMT	ŶS{T\P	PL	OJ	TyOÛOPILJ	LK	PVT	WLMX	KLM	\LJKLMNOJ\T	̀IPV	PVT	aLJPMO\P	bL\̂NTJPY	̂ZLJ	|̂SYPOJPIOU	aLNZUTPILJQ	PL	MTŶUPY	LK	ŶSYT]̂TJP	PTYPY	OJR	IJYZT\PILJYQ	PL	\LMMT\PILJ	LK	NIJLM	RTyIOPILJY	KMLN	PVT	aLJPMO\P	bL\̂NTJPY	ZMILM	PL	\LNZUTPILJQ	OJR	PL	YZT\IKI\	]̂OUIKI\OPILJY	T�ZMTYYTR	S_	PVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\Pcp	qrsr�	uVT	IYŶOJ\T	LK	O	aTMPIKI\OPT	KLM	xO_NTJP	̀IUU	JLP	ST	O	MTZMTYTJPOPILJ	PVOP	PVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\P	VOY	���	NORT	T�VÔYPIyT	LM	\LJPIĴL̂Y	LJ�YIPT	IJYZT\PILJY	PL	\VT\X	PVT	]̂OUIP_	LM	]̂OJPIP_	LK	PVT	WLMX�	���	MTyIT̀TR	\LJYPM̂\PILJ	NTOJYQ	NTPVLRYQ	PT\VJI]̂TYQ	YT]̂TJ\TYQ	LM	ZML\TR̂MTY�	���	MTyIT̀TR	\LZITY	LK	MT]̂IYIPILJY	MT\TIyTR	KMLN	|̂S\LJPMO\PLMY	OJR	ŶZZUITMY	OJR	LPVTM	ROPO	MT]̂TYPTR	S_	PVT	�̀ JTM	PL	ŶSYPOJPIOPT	PVT	aLJPMO\PLMwY	MI[VP	PL	ZO_NTJP�	LM	�~�	NORT	T�ONIJOPILJ	PL	OY\TMPOIJ	VL̀	LM	KLM	̀VOP	ẐMZLYT	PVT	aLJPMO\PLM	VOY	̂YTR	NLJT_	ZMTyIL̂YU_	ZOIR	LJ	O\\L̂JP	LK	PVT	aLJPMO\P	|̂Ncdefgfhgfij	klmlnlkop	qr�	���������	��	��������	�������������p	qr�r�	uVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\P	NO_	̀IPVVLUR	O	aTMPIKI\OPT	KLM	xO_NTJP	LM	xML{T\P	aTMPIKI\OPT	KLM	xO_NTJP	IJ	̀VLUT	LM	IJ	ZOMPQ	PL	PVT	T�PTJP	MTOYLJOSU_	JT\TYYOM_	PL	ZMLPT\P	PVT	�̀ JTMQ	IK	IJ	PVT	aLJYPM̂\PILJ	zOJO[TMwY	LM	vM\VIPT\PwY	LZIJILJ	PVT	MTZMTYTJPOPILJY	PL	PVT	�̀ JTM	MT]̂IMTR	S_	|T\PILJ	}c~c�	OJR	}c~c�	\OJJLP	ST	NORTc	�K	PVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\P	IY	̂JOSUT	PL	\TMPIK_	ZO_NTJP	IJ	PVT	ONL̂JP	LK	PVT	vZZUI\OPILJQ	PVT	aLJYPM̂\PILJ	zOJO[TM	̀IUU	JLPIK_	PVT	aLJPMO\PLM	OJR	�̀ JTM	OY	ZMLyIRTR	IJ	|T\PILJ	}c~c�c	�K	PVT	aLJPMO\PLMQ	aLJYPM̂\PILJ	zOJO[TM	OJR	vM\VIPT\P	\OJJLP	O[MTT	LJ	O	MTyIYTR	ONL̂JPQ	PVT	vM\VIPT\P	̀IUU	ZMLNZPU_	IYŶT	O	aTMPIKI\OPT	KLM	xO_NTJP	LM	O	xML{T\P	aTMPIKI\OPT	KLM	xO_NTJP	KLM	PVT	ONL̂JP	KLM	̀VI\V	PVT	vM\VIPT\P	IY	OSUT	PL	NOXT	Ŷ\V	MTZMTYTJPOPILJY	PL	PVT	�̀ JTMc	uVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\P	NO_	OUYL	̀IPVVLUR	O	aTMPIKI\OPT	KLM	xO_NTJP	LMQ	ST\ÔYT	LK	ŶSYT]̂TJPU_	RIY\LyTMTR	TyIRTJ\TQ	NO_	ĴUUIK_	PVT	̀VLUT	LM	O	ZOMP	LK	O	aTMPIKI\OPT	KLM	xO_NTJP	LM	xML{T\P	aTMPIKI\OPT	KLM	xO_NTJP	ZMTyIL̂YU_	IYŶTRQ	PL	Ŷ\V	T�PTJP	OY	NO_	ST	JT\TYYOM_	IJ	PVT	aLJYPM̂\PILJ	zOJO[TMwY	LM	vM\VIPT\PwY	LZIJILJ	PL	ZMLPT\P	PVT	�̀ JTM	KMLN	ULYY	KLM	̀VI\V	PVT	aLJPMO\PLM	IY	MTYZLJYISUTQ	IJ\ÛRIJ[	ULYY	MTŶUPIJ[	KMLN	PVT	O\PY	OJR	LNIYYILJY	RTY\MISTR	IJ	|T\PILJ	�c�c�	ST\ÔYT	LKr� RTKT\PIyT	WLMX	JLP	MTNTRITR�r� PVIMR	ZOMP_	\UOINY	KIUTR	LM	MTOYLJOSUT	TyIRTJ\T	IJRI\OPIJ[	ZMLSOSUT	KIUIJ[	LK	Ŷ\V	\UOINYQ	̂JUTYY	YT\̂MIP_	O\\TZPOSUT	PL	PVT	�̀ JTM	IY	ZMLyIRTR	S_	PVT	aLJPMO\PLM�rt KOIÛMT	LK	PVT	aLJPMO\PLM	PL	NOXT	ZO_NTJPY	ZMLZTMU_	PL	|̂S\LJPMO\PLMY	LM	ŶZZUITMY	KLM	UOSLMQ	NOPTMIOUY	LM	T]̂IZNTJP�rs MTOYLJOSUT	TyIRTJ\T	PVOP	PVT	WLMX	\OJJLP	ST	\LNZUTPTR	KLM	PVT	̂JZOIR	SOUOJ\T	LK	PVT	aLJPMO\P	|̂N�r� RONO[T	PL	PVT	�̀ JTM	LM	O	|TZOMOPT	aLJPMO\PLM	LM	LPVTM	aLJPMO\PLM�r� MTOYLJOSUT	TyIRTJ\T	PVOP	PVT	WLMX	̀IUU	JLP	ST	\LNZUTPTR	̀IPVIJ	PVT	aLJPMO\P	uINTQ	OJR	PVOP	PVT	̂JZOIR	SOUOJ\T	̀L̂UR	JLP	ST	ORT]̂OPT	PL	\LyTM	O\P̂OU	LM	UI]̂IROPTR	RONO[TY	KLM	PVT	OJPI\IZOPTR	RTUO_�	LMr� KOIÛMT	PL	\OMM_	L̂P	PVT	WLMX	IJ	O\\LMROJ\T	̀IPV	PVT	aLJPMO\P	bL\̂NTJPYcp	qr�r�	WVTJ	TIPVTM	ZOMP_	RIYẐPTY	PVT	vM\VIPT\PwY	RT\IYILJ	MT[OMRIJ[	O	aTMPIKI\OPT	KLM	xO_NTJP	̂JRTM	|T\PILJ	}c�c�Q	IJ	V̀LUT	LM	IJ	ZOMPQ	PVOP	ZOMP_	NO_	ŶSNIP	O	aUOIN	IJ	O\\LMROJ\T	̀IPV	vMPI\UT	��cp	qr�rt	WVTJ	PVT	MTOYLJY	KLM	̀IPVVLURIJ[	\TMPIKI\OPILJ	OMT	MTNLyTRQ	\TMPIKI\OPILJ	̀IUU	ST	NORT	KLM	ONL̂JPY	ZMTyIL̂YU_	ÌPVVTURcp	qr�rs	�K	PVT	vM\VIPT\P	LM	aLJYPM̂\PILJ	zOJO[TM	̀IPVVLURY	\TMPIKI\OPILJ	KLM	ZO_NTJP	̂JRTM	|T\PILJ	}c�c�Q	PVT	�̀ JTM	NO_Q	OP	IPY	YLUT	LZPILJQ	IYŶT	{LIJP	\VT\XY	PL	PVT	aLJPMO\PLM	OJR	PL	OJ_	|̂S\LJPMO\PLM	LM	ŶZZUITM	PL	̀VLN	PVT	aLJPMO\PLM	KOIUTR	PL	NOXT	ZO_NTJP	KLM	WLMX	ZMLZTMU_	ZTMKLMNTR	LM	NOPTMIOU	LM	T]̂IZNTJP	ŶIPOSU_	RTUIyTMTRc	�K	PVT	
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IJKLM	NOPLQ	ROSNLKTQ	US	VWXKT	YZLYP[	TZL	IJKLM	QZO\\	KWTX]S	TZL	̂MYZXTLYT	OK_	TZL	̀WKQTMaYTXWK	bOKOcLM[	OK_	UWTZ	JX\\	ML]\LYT	QaYZ	ROSNLKT	WK	TZL	KLdT	̀LMTX]XYOTL	]WM	eOSNLKTfg	hij	klmnlopp	kqrsotupg	hijiv	̂]TLM	TZL	̂MYZXTLYT	ZOQ	XQQaL_	O	̀LMTX]XYOTL	]WM	eOSNLKT[	TZL	IJKLM	QZO\\	NOPL	ROSNLKT	XK	TZL	NOKKLM	OK_	JXTZXK	TZL	TXNL	RMWwX_L_	XK	TZL	̀WKTMOYT	xWYaNLKTQ	OK_	QZO\\	QW	KWTX]S	TZL	̀WKQTMaYTXWK	bOKOcLM	OK_	̂MYZXTLYTf	eOSNLKTQ	TW	̀WKTMOYTWM[	XKY\a_XKc	OKS	XKTLMLQT[	QZO\\	UL	YWKQXQTLKT	JXTZ	TZXQ	̂cMLLNLKT	OK_	XK	OYYWM_OKYL	JXTZ	yLJ	zWMP	{TOTL	|LKLMO\	baKXYXRO\	}OJ	{LYTXWK	~���Ufg	hiji�	�ZL	̀WKTMOYTWM	QZO\\	ROS	LOYZ	{aUYWKTMOYTWM[	KW	\OTLM	TZOK	QLwLK	_OSQ	O]TLM	MLYLXRT	W]	ROSNLKT	]MWN	TZL	IJKLM[	TZL	ONWaKT	TW	JZXYZ	TZL	{aUYWKTMOYTWM	XQ	LKTXT\L_[	ML]\LYTXKc	RLMYLKTOcLQ	OYTaO\\S	MLTOXKL_	]MWN	ROSNLKTQ	TW	TZL	ẀKTMOYTWM	WK	OYYWaKT	W]	TZL	{aUYWKTMOYTWM�Q	RWMTXWK	W]	TZL	�WMPf	�ZL	̀WKTMOYTWM	QZO\\[	US	ORRMWRMXOTL	OcMLLNLKT	JXTZ	LOYZ	{aUYWKTMOYTWM[	ML�aXML	LOYZ	{aUYWKTMOYTWM	TW	NOPL	ROSNLKTQ	TW	{aU�QaUYWKTMOYTWMQ	XK	O	QXNX\OM	NOKKLMfg	hiji�	�ZL	̀WKQTMaYTXWK	bOKOcLM	JX\\[	WK	ML�aLQT[	]aMKXQZ	TW	O	{aUYWKTMOYTWM[	X]	RMOYTXYOU\L[	XK]WMNOTXWK	MLcOM_XKc	RLMYLKTOcLQ	W]	YWNR\LTXWK	WM	ONWaKTQ	ORR\XL_	]WM	US	TZL	̀WKTMOYTWM	OK_	OYTXWK	TOPLK	TZLMLWK	US	TZL	IJKLM[	ẀKQTMaYTXWK	bOKOcLM	OK_	̂MYZXTLYT	WK	OYYWaKT	W]	RWMTXWKQ	W]	TZL	�WMP	_WKL	US	QaYZ	{aUYWKTMOYTWMfg	hiji�	�ZL	IJKLM	ZOQ	TZL	MXcZT	TW	ML�aLQT	JMXTTLK	LwX_LKYL	]MWN	TZL	̀WKTMOYTWM	TZOT	TZL	̀WKTMOYTWM	ZOQ	RMWRLM\S	ROX_	{aUYWKTMOYTWMQ	OK_	NOTLMXO\	OK_	L�aXRNLKT	QaRR\XLMQ�	ONWaKTQ	ROX_	US	TZL	IJKLM	TW	TZL	̀WKTMOYTWM	]WM	QaUYWKTMOYTL_	�WMPf	�]	TZL	̀WKTMOYTWM	]OX\Q	TW	]aMKXQZ	QaYZ	LwX_LKYL	JXTZXK	QLwLK	_OSQ[	TZL	IJKLM	QZO\\	ZOwL	TZL	MXcZT	TW	YWKTOYT	{aUYWKTMOYTWMQ	OK_	QaRR\XLMQ	TW	OQYLMTOXK	JZLTZLM	TZLS	ZOwL	ULLK	RMWRLM\S	ROX_f	yLXTZLM	TZL	IJKLM[	̀WKQTMaYTXWK	bOKOcLM	KWM	̂MYZXTLYT	QZO\\	ZOwL	OK	WU\XcOTXWK	TW	ROS[	WM	TW	QLL	TW	TZL	ROSNLKT	W]	NWKLS	TW[	O	{aUYWKTMOYTWM	WM	QaRR\XLM[	LdYLRT	OQ	NOS	WTZLMJXQL	UL	ML�aXML_	US	\OJfg	hiji�	�ZL	̀WKTMOYTWM�Q	ROSNLKTQ	TW	NOTLMXO\	OK_	L�aXRNLKT	QaRR\XLMQ	QZO\\	UL	TMLOTL_	XK	O	NOKKLM	QXNX\OM	TW	TZOT	RMWwX_L_	XK	{LYTXWKQ	�f�f�[	�f�f�	OK_	�f�f�fg	hijij	̂	̀LMTX]XYOTL	]WM	eOSNLKT[	O	RMWcMLQQ	ROSNLKT[	WM	ROMTXO\	WM	LKTXML	aQL	WM	WYYaROKYS	W]	TZL	eMWVLYT	US	TZL	IJKLM	QZO\\	KWT	YWKQTXTaTL	OYYLRTOKYL	W]	�WMP	KWT	XK	OYYWM_OKYL	JXTZ	TZL	̀WKTMOYT	xWYaNLKTQfg	hiji�	�K\LQQ	TZL	̀WKTMOYTWM	RMWwX_LQ	TZL	IJKLM	JXTZ	O	ROSNLKT	UWK_	XK	TZL	]a\\	RLKO\	QaN	W]	TZL	̀WKTMOYT	{aN[	ROSNLKTQ	MLYLXwL_	US	TZL	̀WKTMOYTWM	]WM	�WMP	RMWRLM\S	RLM]WMNL_	US	{aUYWKTMOYTWMQ	WM	RMWwX_L_	US	QaRR\XLMQ	QZO\\	UL	ZL\_	US	TZL	̀WKTMOYTWM	]WM	TZWQL	{aUYWKTMOYTWMQ	WM	QaRR\XLMQ	JZW	RLM]WMNL_	�WMP	WM	]aMKXQZL_	NOTLMXO\Q[	WM	UWTZ[	aK_LM	YWKTMOYT	JXTZ	TZL	̀WKTMOYTWM	]WM	JZXYZ	ROSNLKT	JOQ	NO_L	US	TZL	IJKLM	XK	OYYWM_OKYL	JXTZ	ORR\XYOU\L	\OJfg	hiji�	eMWwX_L_	TZL	IJKLM	ZOQ	]a\]X\\L_	XTQ	ROSNLKT	WU\XcOTXWKQ	aK_LM	TZL	̀WKTMOYT	xWYaNLKTQ[	TZL	̀WKTMOYTWM	QZO\\	_L]LK_	OK_	XK_LNKX]S	TZL	IJKLM	]MWN	O\\	\WQQ[	\XOUX\XTS[	_ONOcL	WM	LdRLKQL[	XKY\a_XKc	MLOQWKOU\L	OTTWMKLS�Q	]LLQ	OK_	\XTXcOTXWK	LdRLKQLQ[	OMXQXKc	WaT	W]	OKS	\XLK	Y\OXN	WM	WTZLM	Y\OXN	]WM	ROSNLKT	US	OKS	{aUYWKTMOYTWM	WM	QaRR\XLM	W]	OKS	TXLMf	�RWK	MLYLXRT	W]	KWTXYL	W]	O	\XLK	Y\OXN	WM	WTZLM	Y\OXN	]WM	ROSNLKT[	TZL	IJKLM	QZO\\	KWTX]S	TZL	̀WKTMOYTWMf	�]	ORRMWwL_	US	TZL	ORR\XYOU\L	YWaMT[	JZLK	ML�aXML_[	TZL	̀WKTMOYTWM	NOS	QaUQTXTaTL	O	QaMLTS	UWK_	]WM	TZL	RMWRLMTS	OcOXKQT	JZXYZ	TZL	\XLK	WM	WTZLM	Y\OXN	]WM	ROSNLKT	ZOQ	ULLK	OQQLMTL_f�����������	��������g	hi�	� ¡puqtu¢q£	¤ms¥£ou¢mtg	hi�iv	{aUQTOKTXO\	̀WNR\LTXWK	XQ	TZL	QTOcL	XK	TZL	RMWcMLQQ	W]	TZL	�WMP	JZLK	TZL	�WMP	WM	_LQXcKOTL_	RWMTXWK	TZLMLW]	XQ	Qa]]XYXLKT\S	YWNR\LTL	XK	OYYWM_OKYL	JXTZ	TZL	̀WKTMOYT	xWYaNLKTQ	QW	TZL	IJKLM	YOK	WYYaRS	WM	aTX\X¦L	TZL	�WMP	]WM	XTQ	XKTLK_L_	aQLf����������	��������§	̈©ª©«	yW	\OTLM	TZOK	~�	_OSQ	RMXWM	TW	TZL	̀WKTMOYT�QYZL_a\L_	_OTL	W]	{aUQTOKTXO\	̀WNR\LTXWK[	TZL	̀WKTMOYTWM	QZO\\	XQQaL	O	\LTTLM	TW	TZL	̂MYZXTLYT	OK_	̀WKQTMaYTXWK	bOKOcLM	YWK]XMNXKc	TZLXM	JWMP	XQ	WK	QYZL_a\L	]WM	{aUQTOKTXO\	̀WNR\LTXWK	US	TZL	YWKTMOYT	QRLYX]XL_	_OTLf		yW	\OTLM	TZOK	QLwLK	_OSQ	O]TLM	̀WKTMOYT�QYZL_a\L_	_OTL	W]	{aUQTOKTXO\	̀WNR\LTXWK	¬XKY\a_XKc	OaTZWMX¦L_	O_VaQTNLKTQ[	TZL	̂MYZXTLYT	JX\\	NOPL	OK	XKQRLYTXWK	TW	_LTLMNXKL	JZLTZLM	TZL	�WMP	WM	_LQXcKOTL_	RWMTXWK	TZLMLW]	XQ	QaUQTOKTXO\\S	YWNR\LTLf	̂UQLKYL	TZL	YWKTMOYTWM	\LTTLM	YWK]XMNXKc	MLO_XKLQQ	W]	JWMP[	TZL	M̂YZXTLYT	NOS	L\LYT	TW	RWQTRWKL	TZL	QaUQTOKTXO\	YWNR\LTXWK	XKQRLYTXWKf		�]	TZL	̂MYZXTLYT�Q	XKQRLYTXWK	_XQY\WQLQ	OKS	XTLN	JZXYZ	XQ	KWT	Qa]]XYXLKT\S	YWNR\LTL	XK	OYYWM_OKYL	JXTZ	TZL	̀WKTMOYT	xWYaNLKTQ	QW	TZOT	TZL	IJKLM	YOK	WYYaRS	WM	aTX\X¦L	
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IJK	LMNO	MN	PKQRSTUIKP	VMNIRMT	IJKNKMW	WMN	RIQ	RTIKTPKP	XQKY	IJK	ZMTINU[IMN	QJU\\Y	]KWMNK	RQQXUT[K	MW	ZKNIRWR[UIK	MW	X̂]QIUTIRU\	ZM_V\KIRMTY	[M_V\KIK	MN	[MNNK[I	QX[J	RIK_	XVMT	TMIRWR[UIRMT	]̀	IJK	aN[JRIK[Ib	cT	QX[J	[UQKY	IJK	ZMTINU[IMN	QJU\\	IJKT	QX]_RI	U	NKdXKQI	WMN	UTMIJKN	RTQVK[IRMT	]̀	IJK	aN[JRIK[I	IM	PKIKN_RTK	IJK	U[IXU\	PUIK	MW	̂X]QIUTIRU\	ZM_V\KIRMTbe	fghgigj	kJK	aN[JRIK[I	lR\\	VKNWMN_	TM	_MNK	IJUT	MTK	RTQVK[IRMT	IM	PKIKN_RTK	lJKIJKN	IJK	LMNO	MN	U	PKQRSTUIKP	VMNIRMT	IJKNKMW	JUQ	UIIURTKP	̂X]QIUTIRU\	ZM_V\KIRMT	RT	U[[MNPUT[K	lRIJ	IJK	ZMTINU[I	mM[X_KTIQb	kJK	nlTKN	RQ	KTIRI\KP	IM	NKR_]XNQK_KTI	WNM_	IJK	ZMTINU[IMN	WMN	U_MXTIQ	VURP	IM	IJK	aN[JRIK[I	WMN	UT̀	UPPRIRMTU\	RTQVK[IRMTQbo	pqrqs	LJKT	IJK	LMNO	MN	PKQRSTUIKP	VMNIRMT	IJKNKMW	RQ	QX]QIUTIRU\\̀	[M_V\KIKY	IJK	aN[JRIK[I	lR\\	VNKVUNK	U	ZKNIRWR[UIK	MW	̂X]QIUTIRU\	ZM_V\KIRMT	IJUI	QJU\\	KQIU]\RQJ	IJK	PUIK	MW	̂X]QIUTIRU\	ZM_V\KIRMTt	KQIU]\RQJ	NKQVMTQR]R\RIRKQ	MW	IJK	nlTKN	UTP	ZMTINU[IMN	WMN	QK[XNRÌY	_URTIKTUT[KY	JKUIY	XIR\RIRKQY	PU_USK	IM	IJK	LMNO	UTP	RTQXNUT[Kt	UTP	WRu	IJK	IR_K	lRIJRT	lJR[J	IJK	ZMTINU[IMN	QJU\\	WRTRQJ	U\\	RIK_Q	MT	IJK	\RQI	U[[M_VUT̀RTS	IJK	ZKNIRWR[UIKb	LUNNUTIRKQ	NKdXRNKP	]̀	IJK	ZMTINU[I	mM[X_KTIQ	QJU\\	[M__KT[K	MT	IJK	PUIK	MW	̂X]QIUTIRU\	ZM_V\KIRMT	MW	IJK	LMNO	MN	PKQRSTUIKP	VMNIRMT	IJKNKMW	XT\KQQ	MIJKNlRQK	VNMvRPKP	RT	IJK	ZKNIRWR[UIK	MW	̂X]QIUTIRU\	ZM_V\KIRMTbo	pqrqw	kJK	ZKNIRWR[UIK	MW	̂X]QIUTIRU\	ZM_V\KIRMT	QJU\\	]K	QX]_RIIKP	IM	IJK	nlTKN	UTP	ZMTINU[IMN	WMN	IJKRN	lNRIIKT	U[[KVIUT[K	MW	NKQVMTQR]R\RIRKQ	UQQRSTKP	IM	IJK_	RT	IJK	ZKNIRWR[UIKb	xVMT	QX[J	U[[KVIUT[KY	UTP	[MTQKTI	MW	QXNKÌ	RW	UT̀Y	IJK	nlTKN	QJU\\	_UOK	VÙ_KTI	MW	NKIURTUSK	UVV\̀RTS	IM	IJK	LMNO	MN	PKQRSTUIKP	VMNIRMT	IJKNKMWb	̂X[J	VÙ_KTI	QJU\\	]K	UPyXQIKP	WMN	LMNO	IJUI	RQ	RT[M_V\KIK	MN	TMI	RT	U[[MNPUT[K	lRIJ	IJK	NKdXRNK_KTIQ	MW	IJK	ZMTINU[I	mM[X_KTIQbo	pqrqz	cT	IJK	KvKTI	IJK	ZMTINU[IMN	PMKQ	TMI	U[JRKvK	WRTU\	[M_V\KIRMT	lRIJRT	IJRNÌ	{|}~	PÙQ	UWIKN	IJK	PUIK	MW	QX]QIUTIRU\	[M_V\KIRMTY	U\\MlRTS	WMN	UT̀	UVVNMvKP	KuIKTQRMTQ	MW	IJK	[MTINU[I	IR_KY	ZMTINU[IMN	QJU\\	TMI	]K	KTIRI\KP	IM	UT̀	WXNIJKN	VÙ_KTI	UTP	ZMTINU[IMN	JKNK]̀	USNKKQ	IJUI	QX[J	WUR\XNK	IM	[M_V\KIK	IJK	lMNO	lRIJRT	IJK	IR_K	QKI	WMNIJ	U]MvK	QJU\\	[MTQIRIXIK	U	lURvKN	MW	U\\	[\UR_Q	]̀	IJK	ZMTINU[IMN	IM	UT̀	_MTK̀	IJUI	_Ù	]K	PXKb		kJRQ	VNMvRQRMT	QJU\\	TMI	MVKNUIK	UQ	U	lURvKN	]̀	IJK	nlTKN	MW	UT̀	[\UR_Q	MN	NK_KPRKQ	MW	UT̀	TUIXNK	USURTQI	IJK	ZMTINU[IMN	UNRQRTS	MXI	MW	IJK	[MTINU[Ibo	pqp	�������	���������	��	���o	pqpq�	kJK	nlTKN	_Ù	M[[XV̀	MN	XQK	UT̀	[M_V\KIKP	MN	VUNIRU\\̀	[M_V\KIKP	VMNIRMT	MW	IJK	LMNO	UI	UT̀	QIUSK	lJKT	QX[J	VMNIRMT	RQ	PKQRSTUIKP	]̀	QKVUNUIK	USNKK_KTI	lRIJ	IJK	ZMTINU[IMNY	VNMvRPKP	QX[J	M[[XVUT[̀	MN	XQK	RQ	[MTQKTIKP	IM	]̀	IJK	RTQXNKN	UTP	UXIJMNR�KP	]̀	VX]\R[	UXIJMNRIRKQ	JUvRTS	yXNRQPR[IRMT	MvKN	IJK	�NMyK[Ib	̂X[J	VUNIRU\	M[[XVUT[̀	MN	XQK	_Ù	[M__KT[K	lJKIJKN	MN	TMI	IJK	VMNIRMT	RQ	QX]QIUTIRU\\̀	[M_V\KIKY	VNMvRPKP	IJK	nlTKN	UTP	ZMTINU[IMN	JUvK	U[[KVIKP	RT	lNRIRTS	IJK	NKQVMTQR]R\RIRKQ	UQQRSTKP	IM	KU[J	MW	IJK_	WMN	VÙ_KTIQY	NKIURTUSK	RW	UT̀Y	QK[XNRÌY	_URTIKTUT[KY	JKUIY	XIR\RIRKQY	PU_USK	IM	IJK	LMNO	UTP	RTQXNUT[KY	UTP	JUvK	USNKKP	RT	lNRIRTS	[MT[KNTRTS	IJK	VKNRMP	WMN	[MNNK[IRMT	MW	IJK	LMNO	UTP	[M__KT[K_KTI	MW	lUNNUTIRKQ	NKdXRNKP	]̀	IJK	ZMTINU[I	mM[X_KTIQb	ZMTQKTI	MW	IJK	ZMTINU[IMN	IM	VUNIRU\	M[[XVUT[̀	MN	XQK	QJU\\	TMI	]K	XTNKUQMTU]\̀	lRIJJK\Pb	kJK	QIUSK	MW	IJK	VNMSNKQQ	MW	IJK	LMNO	QJU\\	]K	PKIKN_RTKP	]̀	lNRIIKT	USNKK_KTI	]KIlKKT	IJK	nlTKN	UTP	ZMTINU[IMN	MNY	RW	TM	USNKK_KTI	RQ	NKU[JKPY	]̀	PK[RQRMT	MW	IJK	aN[JRIK[I	UWIKN	[MTQX\IUIRMT	lRIJ	IJK	ZMTQINX[IRMT	�UTUSKNbo	pqpq�	c__KPRUIK\̀	VNRMN	IM	QX[J	VUNIRU\	M[[XVUT[̀	MN	XQKY	IJK	nlTKNY	ZMTQINX[IRMT	�UTUSKNY	ZMTINU[IMNY	UTP	aN[JRIK[I	QJU\\	yMRTI\̀	RTQVK[I	IJK	UNKU	IM	]K	M[[XVRKP	MN	VMNIRMT	MW	IJK	LMNO	IM	]K	XQKP	RT	MNPKN	IM	PKIKN_RTK	UTP	NK[MNP	IJK	[MTPRIRMT	MW	IJK	LMNObo	pqpqs	xT\KQQ	MIJKNlRQK	USNKKP	XVMTY	VUNIRU\	M[[XVUT[̀	MN	XQK	MW	U	VMNIRMT	MN	VMNIRMTQ	MW	IJK	LMNO	QJU\\	TMI	[MTQIRIXIK	U[[KVIUT[K	MW	LMNO	TMI	[M_V\̀RTS	lRIJ	IJK	NKdXRNK_KTIQ	MW	IJK	ZMTINU[I	mM[X_KTIQbo	pq��	�����	����������	���	�����	�������o	pq��q�	nT	MN	lRIJRT	QKvKT	{�~	PÙQ	WM\\MlRTS	IJK	PUIK	MW	�RTU\	ZM_V\KIRMT	{UQ	KQIU]\RQJKP	RT	IJK	]RP	PM[X_KTIQ	MN	_MPRWRKP	]̀	ZJUTSK	nNPKN~	IJK	aN[JRIK[I	lR\\	[MTPX[I	U	WRTU\	RTQVK[IRMT	MW	IJK	lMNOb	aQ	U	NKQX\I	MW	IJUI	RTQVK[IRMTY	IJK	aN[JRIK[I		lR\\	RQQXK	U		�RTU\	cTQVK[IRMT	�KVMNIb	kJRQ	NKVMNI	lR\\	PM[X_KTI	IJK	[MTPRIRMT	MW	IJK	lMNO	UTP	lR\\	NKTPKN	U	WMN_U\	MVRTRMT	UQ	IM	IJK	lJKIJKN	MN	TMI	IJK	lMNO	MN	PKQRSTUIKP	VMNIRMT	RQ	[M_V\KIKb	cWY	UQ	U	NKQX\I	MW	IJK	aN[JRIK[I�Q	RTQVK[IRMTY	RI	RQ	PKIKN_RTKP	IJUI	IJK	lMNO	RQ	TMI	[M_V\KIK	UTP	RT	U[[MNPUT[K	lRIJ	IJK	ZMTINU[I	mM[X_KTIQY	IJK	aN[JRIK[I	QJU\\	TMIRẀ	IJK	nlTKN	UTP	ZMTINU[IMN	RT	lNRIRTS	MW	IJRQ	MVRTRMTb	kJRQ	TMIR[K	lR\\	RT[\XPK	IJK	�RTU\	cTQVK[IRMT	�KVMNI	PM[X_KTIRTS	IJK	[MTPRIRMTQ	MW	IJK	lMNO	UTP	lR\\	]K	[MTQRPKNKP	U	WMN_U\	TMIR[K	IM	IJK	ZMTINU[IMN	MW	IJKRN	WUR\XNK	IM	WX\WR\\	IJK	IKN_Q	UTP	[MTPRIRMTQ	MW	IJKRN	[MTINU[Ib	
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IJ	KL	K	MNLOPQ	RJ	QSTL	TULVNWQTRUX	TQ	TL	YNQNMZTUNY	QSKQ	QSN	[RM\	TL	WRZVPNQNX	QSN	]RUQMKWQRM	LSKPP	LÔZTQ	QSNTM	_TUKP	K̀aZNUQ	bVVPTWKQTRU	KUY	]NMQTJTWKQN	JRM	̀KaZNUQc	dSN	bMWSTQNWQ	[TPP	QSNU	WNMQTJa	KUY	TLLON	QSN	JTUKP	]NMQTJTWKQN	JRM	K̀aZNUQ	LQKQTUe	QSKQ	QR	QSN	̂NLQ	RJ	QSN	bMWSTQNWQL	\UR[PNYeNX	TUJRMZKQTRU	KUY	̂NPTNJX	KUY	RU	QSN	̂KLTL	RJ	QSN	bMWSTQNWQfL	VNMTRYTW	LTQN	gTLTQL	KUY	TULVNWQTRULX	QSN	hRM\	SKL	̂NNU	WRZVPNQNY	TU	KWWRMYKUWN	[TQS	QSN	QNMZL	KUY	WRUYTQTRUL	RJ	QSN	]RUQMKWQ	iRWOZNUQL	KUY	QSKQ	QSN	NUQTMN	̂KPKUWN	JROUY	QR	̂N	YON	QSN	]RUQMKWQRM	KUY	URQNY	TU	QSN	JTUKP	]NMQTJTWKQN	TL	YON	KUY	VKaK̂PNc	dSN	bMWSTQNWQfL	JTUKP	]NMQTJTWKQN	JRM	VKaZNUQ	[TPP	WRULQTQOQN	K	JOMQSNM	MNVMNLNUQKQTRU	QSKQ	QSN	WRUYTQTRUL	PTLQNY	TU	LNWQTRU	jcklcm	KL	VMNWNYNUQ	QR	QSN	]RUQMKWQRMfL	̂NTUe	NUQTQPNY	QR	JTUKP	VKaZNUQ	SKgN	̂NNU	JOPJTPPNYc	dSN	JTUKP	]NMQTJTWKQN	JRM	̀KaZNUQ	[TPP	URQ	̂N	TLLONY	OUQTP	KPP	[RM\	RU	QSN	JTUKP	TULVNWQTRU	MNVRMQ	TL	WRZVPNQNY	RM	WRMMNWQNYcn	opqrpqpq	dSN	bMWSTQNWQ	[TPP	VNMJRMZ	UR	ZRMN	QSKU	RUN	RUsLTQN	R̂LNMgKQTRU	QR	YNQNMZTUN	[SNQSNM	QSN	hRM\	RM	K	YNLTeUKQNY	VRMQTRU	QSNMNRJ	SKL	KQQKTUNY	_TUKP	]RZVPNQTRU	TU	KWWRMYKUWN	[TQS	QSN	]RUQMKWQ	iRWOZNUQLc	dSN	t[UNM	TL	NUQTQPNY	QR	MNTẐ OMLNZNUQ	JMRZ	QSN	]RUQMKWQRM	JRM	KZROUQL	VKTY	QR	QSN	bMWSTQNWQ	JRM	KUa	KYYTQTRUKP	RUsLTQN	R̂LNMgKQTRULcn	opqrpu	vNTQSNM	JTUKP	VKaZNUQ	URM	KUa	MNZKTUTUe	MNQKTUNY	VNMWNUQKeN	LSKPP	̂NWRZN	YON	OUQTP	QSN	]RUQMKWQRM	LÔZTQL	QR	QSN	bMWSTQNWQ	QSMROeS	QSN	]RULQMOWQTRU	wKUKeNM	xky	KU	KJJTYKgTQ	QSKQ	VKaMRPPLX	̂TPPL	JRM	ZKQNMTKPL	KUY	NzOTVZNUQX	KUY	RQSNM	TUYN̂QNYUNLL	WRUUNWQNY	[TQS	QSN	hRM\	JRM	[STWS	QSN	t[UNM	RM	QSN	t[UNMfL	VMRVNMQa	ZTeSQ	̂N	MNLVRULT̂PN	RM	NUWOẐ NMNY	xPNLL	KZROUQL	[TQSSNPY	̂a	t[UNMy	SKgN	̂NNU	VKTY	RM	RQSNM[TLN	LKQTLJTNYX	xmy	K	WNMQTJTWKQN	NgTYNUWTUe	QSKQ	TULOMKUWN	MNzOTMNY	̂a	QSN	]RUQMKWQ	iRWOZNUQL	QR	MNZKTU	TU	JRMWN	KJQNM	JTUKP	VKaZNUQ	TL	WOMMNUQPa	TU	NJJNWQX	x{y	K	[MTQQNU	LQKQNZNUQ	QSKQ	QSN	]RUQMKWQRM	\UR[L	RJ	UR	MNKLRU	QSKQ	QSN	TULOMKUWN	[TPP	URQ	̂N	MNUN[K̂PN	QR	WRgNM	QSN	VNMTRY	MNzOTMNY	â	QSN	]RUQMKWQ	iRWOZNUQLX	x|y	WRULNUQ	RJ	LOMNQaX	TJ	KUaX	QR	JTUKP	VKaZNUQ	x}y	YRWOZNUQKQTRU	RJ	KUa	LVNWTKP	[KMMKUQTNLX	LOWS	KL	ZKUOJKWQOMNMLf	[KMMKUQTNL	RM	LVNWTJTW	~ÔWRUQMKWQRM	[KMMKUQTNLX	KUY	x�yX	TJ	MNzOTMNY	̂a	QSN	t[UNMX	RQSNM	YKQK	NLQK̂PTLSTUe	VKaZNUQ	RM	LKQTLJKWQTRU	RJ	R̂PTeKQTRULX	LOWS	KL	MNWNTVQL	KUY	MNPNKLNL	KUY	[KTgNML	RJ	PTNULX	WPKTZLX	LNWOMTQa	TUQNMNLQLX	RM	NUWOẐ MKUWNL	KMTLTUe	ROQ	RJ	QSN	]RUQMKWQX	QR	QSN	N�QNUQ	KUY	TU	LOWS	JRMZ	KL	ZKa	̂N	YNLTeUKQNY	̂a	QSN	t[UNMc	IJ	K	~ÔWRUQMKWQRM	MNJOLNL	QR	JOMUTLS	K	MNPNKLN	RM	[KTgNM	MNzOTMNY	̂a	QSN	t[UNMX	QSN	]RUQMKWQRM	ZKa	JOMUTLS	K	R̂UY	LKQTLJKWQRMa	QR	QSN	t[UNM	QR	TUYNZUTJa	QSN	t[UNM	KeKTULQ	LOWS	PTNUX	WPKTZX	LNWOMTQa	TUQNMNLQX	RM	NUWOẐ MKUWNc	IJ	K	PTNUX	WPKTZX	LNWOMTQa	TUQNMNLQX	RM	NUWOẐ MKUWN	MNZKTUL	OULKQTLJTNY	KJQNM	VKaZNUQL	KMN	ZKYNX	QSN	]RUQMKWQRM	LSKPP	MNJOUY	QR	QSN	t[UNM	KPP	ZRUNa	QSKQ	QSN	t[UNM	ZKa	̂N	WRZVNPPNY	QR	VKa	TU	YTLWSKMeTUe	QSN	PTNUX	WPKTZX	LNWOMTQa	TUQNMNLQX	RM	NUWOẐ MKUWNX	TUWPOYTUe	KPP	WRLQL	KUY	MNKLRUK̂PN	KQQRMUNaLf	JNNLcn	opqrp�	IJX	KJQNM	~ÔLQKUQTKP	]RZVPNQTRU	RJ	QSN	hRM\X	JTUKP	WRZVPNQTRU	QSNMNRJ	TL	ZKQNMTKPPa	YNPKaNY	QSMROeS	UR	JKOPQ	RJ	QSN	]RUQMKWQRM	RM	̂a	TLLOKUWN	RJ	]SKUeN	tMYNML	KJJNWQTUe	JTUKP	WRZVPNQTRUX	KUY	QSN	]RULQMOWQTRU	wKUKeNM	KUY	bMWSTQNWQ	LR	WRUJTMZX	QSN	t[UNM	LSKPPX	OVRU	KVVPTWKQTRU	̂a	QSN	]RUQMKWQRM	KUY	WNMQTJTWKQTRU	̂a	QSN	]RULQMOWQTRU	wKUKeNM	KUY	bMWSTQNWQX	KUY	[TQSROQ	QNMZTUKQTUe	QSN	]RUQMKWQX	ZK\N	VKaZNUQ	RJ	QSN	̂KPKUWN	YON	JRM	QSKQ	VRMQTRU	RJ	QSN	hRM\	JOPPa	WRZVPNQNYX	WRMMNWQNYX	KUY	KWWNVQNYc	IJ	QSN	MNZKTUTUe	̂KPKUWN	JRM	hRM\	URQ	JOPPa	WRZVPNQNY	RM	WRMMNWQNY	TL	PNLL	QSKU	MNQKTUKeN	LQTVOPKQNY	TU	QSN	]RUQMKWQ	iRWOZNUQLX	KUY	TJ	̂RUYL	SKgN	̂NNU	JOMUTLSNYX	QSN	[MTQQNU	WRULNUQ	RJ	QSN	LOMNQa	QR	VKaZNUQ	RJ	QSN	̂KPKUWN	YON	JRM	QSKQ	VRMQTRU	RJ	QSN	hRM\	JOPPa	WRZVPNQNY	KUY	KWWNVQNY	LSKPP	̂N	LÔZTQQNY	̂a	QSN	]RUQMKWQRM	QR	QSN	bMWSTQNWQ	QSMROeS	QSN	]RULQMOWQTRU	wKUKeNM	VMTRM	QR	WNMQTJTWKQTRU	RJ	LOWS	VKaZNUQc	~OWS	VKaZNUQ	LSKPP	N̂	ZKYN	OUYNM	QNMZL	KUY	WRUYTQTRUL	eRgNMUTUe	JTUKP	VKaZNUQX	N�WNVQ	QSKQ	TQ	LSKPP	URQ	WRULQTQOQN	K	[KTgNM	RJ	]PKTZLcn	opqrp�	dSN	ZK\TUe	RJ	JTUKP	VKaZNUQ	LSKPP	WRULQTQOQN	K	[KTgNM	RJ	]PKTZL	̂a	QSN	t[UNM	N�WNVQ	QSRLN	KMTLTUe	JMRZpq PTNULX	]PKTZLX	LNWOMTQa	TUQNMNLQLX	RM	NUWOẐ MKUWNL	KMTLTUe	ROQ	RJ	QSN	]RUQMKWQ	KUY	OULNQQPNY�pu JKTPOMN	RJ	QSN	hRM\	QR	WRZVPa	[TQS	QSN	MNzOTMNZNUQL	RJ	QSN	]RUQMKWQ	iRWOZNUQL�p� QNMZL	RJ	LVNWTKP	[KMMKUQTNL	MNzOTMNY	̂a	QSN	]RUQMKWQ	iRWOZNUQL�	RMp� KOYTQL	VNMJRMZNY	̂a	QSN	t[UNMX	TJ	VNMZTQQNY	̂a	QSN	]RUQMKWQ	iRWOZNUQLX	KJQNM	JTUKP	VKaZNUQcn	opqrp�	bWWNVQKUWN	RJ	JTUKP	VKaZNUQ	̂a	QSN	]RUQMKWQRMX	K	~ÔWRUQMKWQRMX	RM	K	LOVVPTNMX	LSKPP	WRULQTQOQN	K	[KTgNM	RJ	WPKTZL	̂a	QSKQ	VKaNN	N�WNVQ	QSRLN	VMNgTROLPa	ZKYN	TU	[MTQTUe	KUY	TYNUQTJTNY	̂a	QSKQ	VKaNN	KL	OULNQQPNY	KQ	QSN	QTZN	RJ	JTUKP	bVVPTWKQTRU	JRM	̀KaZNUQcn	opqrp�	IJ	QSN	]RUQMKWQRM	TL	MNLVRULT̂PN	JRM	YNPKaL	TU	QSN	JTUKP	WRZVPNQTRU	KUY	WPRLNROQ	̂NaRUY	QSN	WRUQMKWQ	LVNWTJTNY	QTZNX	QSN	t[UNM	TL	NUQTQPNY	QR	MNTẐ OMLNZNUQ	JMRZ	QSN	]RUQMKWQRM	JRM	KZROUQL	VKTY	̂a	QSN	t[UNM		QR	LÔLNzONUQPa	N�QNUY	QSN	�PNWQMRUTW	~ÔZTQQKP	~aLQNZ	x~ÔZTQQKP	��WSKUeNyc
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IJKLMNO	PQ			RJSKOMKLST	SU	ROJVSTV	ITW	RJSROJKXY	PQZP	V[\]̂_	R̀]a[b̂cdef	[eg	R̀dh̀[ifjkl	mnopqrspnq	tkruu	vl	qltwnotxvul	ynq	xoxpxrpxoz{	|rxoprxoxoz{	ro}	t~wlq�xtxoz	ruu	trylp�	wqlsr~pxnot	ro}	wqnzqr|t	xo	snoolspxno	�xpk	pkl	wlqynq|rosl	ny	pkl	mnopqrsp�	jkl	mnopqrspnq	tkruu	t~v|xp	pkl	mnopqrspnq�t	trylp�	wqnzqr|	pn	pkl	mnotpq~spxno	�rorzlq	ynq	ql�xl�	ro}	snnq}xorpxno	�xpk	pkl	trylp�	wqnzqr|t	ny	npklq	mnopqrspnqt�	jkl	mnopqrspnq	tkruu	vl	qltwnotxvul	ynq	|rxoprxoxoz	trylp�	}rpr	tkllpt	rp	pkl	txpl�jkl	mnotpq~spxno	�rorzlq�t	qltwnotxvxuxpxlt	ynq	ql�xl�	ro}	snnq}xorpxno	ny	trylp�	wqnzqr|t	tkruu	onp	l�plo}	pn	}xqlsp	snopqnu	n�lq	nq	skrqzl	ny	pkl	rspt	nq	n|xttxnot	ny	pkl	mnopqrspnqt{	�~vsnopqrspnqt{	rzlopt	nq	l|wun�llt	ny	pkl	mnopqrspnqt	nq	�~vsnopqrspnqt{	nq	ro�	npklq	wlqtnot	wlqynq|xoz	wnqpxnot	ny	pkl	�nq�	ro}	onp	}xqlspu�	l|wun�l}	v�	pkl	mnotpq~spxno	�rorzlq�Y	PQZ�	V[\]̂_	d\	R]̀fdef	[eg	R̀d�]̀̂_Y	PQZ�ZP	jkl	mnopqrspnq	tkruu	pr�l	qlrtnorvul	wqlsr~pxnot	ynq	trylp�	ny{	ro}	tkruu	wqn�x}l	qlrtnorvul	wqnplspxno	pn	wql�lop	}r|rzl{	xo�~q�{	nq	untt	pnZP l|wun�llt	no	pkl	�nq�	ro}	npklq	wlqtnot	�kn	|r�	vl	ryylspl}	pklqlv��Z� pkl	�nq�	ro}	|rplqxrut	ro}	l�~xw|lop	pn	vl	xosnqwnqrpl}	pklqlxo{	�klpklq	xo	tpnqrzl	no	nq	nyy	pkl	txpl{	~o}lq	srql{	s~tpn}�{	nq	snopqnu	ny	pkl	mnopqrspnq{	r	�~vsnopqrspnq{	nq	r	�~v�t~vsnopqrspnq�Z� npklq	wqnwlqp�	rp	pkl	txpl	nq	r}�rslop	pklqlpn{	t~sk	rt	pqllt{	tkq~vt{	ur�ot{	�ru�t{	wr�l|lopt{	qnr}�r�t{	tpq~sp~qlt{	ro}	~pxuxpxlt	onp	}ltxzorpl}	ynq	ql|n�ru{	qlunsrpxno{	nq	qlwursl|lop	xo	pkl	sn~qtl	ny	snotpq~spxno�	ro}Z� snotpq~spxno	nq	nwlqrpxnot	v�	pkl	��olq{	�lwrqrpl	mnopqrspnqt{	nq	npklq	mnopqrspnqt�Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	sn|wu�	�xpk{	ro}	zx�l	onpxslt	ql�~xql}	v�	rwwuxsrvul	ur�t{	tprp~plt{	nq}xoroslt{	sn}lt{	q~ult	ro}	qlz~urpxnot{	ro}	ur�y~u	nq}lqt	ny	w~vuxs	r~pknqxpxlt{	vlrqxoz	no	trylp�	ny	wlqtnot	nq	wqnwlqp�	nq	pklxq	wqnplspxno	yqn|	}r|rzl{	xo�~q�{	nq	untt�Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	x|wul|lop{	lqlsp{	ro}	|rxoprxo{	rt	ql�~xql}	v�	l�xtpxoz	sno}xpxnot	ro}	wlqynq|rosl	ny	pkl	mnopqrsp{	qlrtnorvul	trylz~rq}t	ynq	trylp�	ro}	wqnplspxno{	xosu~}xoz	wntpxoz	}rozlq	txzot	ro}	npklq	�rqoxozt	rzrxotp	kr�rq}t�	wqn|~uzrpxoz	trylp�	qlz~urpxnot�	ro}	onpxy�xoz	pkl	n�olqt	ro}	~tlqt	ny	r}�rslop	txplt	ro}	~pxuxpxlt	ny	pkl	trylz~rq}t�Y	PQZ�Z�	�klo	~tl	nq	tpnqrzl	ny	l�wuntx�lt	nq	npklq	kr�rq}n~t	|rplqxrut	nq	l�~xw|lop	nq	~o~t~ru	|lpkn}t	rql	olslttrq�	ynq	l�ls~pxno	ny	pkl	�nq�{	pkl	mnopqrspnq	tkruu	l�lqsxtl	~p|ntp	srql	ro}	srqq�	no	t~sk	rspx�xpxlt	~o}lq	t~wlq�xtxno	ny	wqnwlqu�	�~ruxyxl}	wlqtnoolu�Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	wqn|wpu�	ql|l}�	}r|rzl	ro}	untt	�npklq	pkro	}r|rzl	nq	untt	xot~ql}	~o}lq	wqnwlqp�	xot~qrosl	ql�~xql}	v�	pkl	mnopqrsp	�ns~|lopt�	pn	wqnwlqp�	qlylqql}	pn	xo	�lspxnot	��������{	��������	ro}	��������	sr~tl}	xo	�knul	nq	xo	wrqp	v�	pkl	mnopqrspnq{	r	�~vsnopqrspnq{	r	�~v�t~vsnopqrspnq{	nq	ro�nol	}xqlspu�	nq	xo}xqlspu�	l|wun�l}	v�	ro�	ny	pkl|{	nq	v�	ro�nol	ynq	�kntl	rspt	pkl�	|r�	vl	uxrvul	ro}	ynq	�kxsk	pkl	mnopqrspnq	xt	qltwnotxvul	~o}lq	�lspxnot	��������{	��������	ro}	���������	jkl	mnopqrspnq	|r�	|r�l	r	murx|	ynq	pkl	sntp	pn	ql|l}�	pkl	}r|rzl	nq	untt	pn	pkl	l�plop	t~sk	}r|rzl	nq	untt	xt	rppqxv~prvul	pn	rspt	nq	n|xttxnot	ny	pkl	��olq{	mnotpq~spxno	�rorzlq	nq	�qskxplsp	nq	ro�nol	}xqlspu�	nq	xo}xqlspu�	l|wun�l}	v�	ro�	ny	pkl|{	nq	v�	ro�nol	ynq	�kntl	rspt	ro�	ny	pkl|	|r�	vl	uxrvul{	ro}	onp	rppqxv~prvul	pn	pkl	yr~up	nq	olzuxzlosl	ny	pkl	mnopqrspnq�	jkl	ynqlznxoz	nvuxzrpxnot	ny	pkl	mnopqrspnq	rql	xo	r}}xpxno	pn	pkl	mnopqrspnq�t	nvuxzrpxnot	~o}lq	�lspxno	�����Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	}ltxzorpl	r	qltwnotxvul	|l|vlq	ny	pkl	mnopqrspnq�t	nqzrox�rpxno	rp	pkl	txpl	�kntl	}~p�	tkruu	vl	pkl	wql�lopxno	ny	rssx}lopt�	jkxt	wlqtno	tkruu	vl	pkl	mnopqrspnq�t	t~wlqxoplo}lop	~oultt	npklq�xtl	}ltxzorpl}	v�	pkl	mnopqrspnq	xo	�qxpxoz	pn	pkl	��olq{	mnotpq~spxno	�rorzlq	ro}	�qskxplsp�Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	onp	wlq|xp	ro�	wrqp	ny	pkl	snotpq~spxno	nq	txpl	pn	vl	unr}l}	tn	rt	pn	sr~tl	}r|rzl	nq	sqlrpl	ro	~otryl	sno}xpxno�Y	PQZ�Z 	Le¡b̀_	d̀	W[i[h]	̂d	R]̀fde	d̀	R̀d�]̀̂_¢y	lxpklq	wrqp�	t~yylqt	xo�~q�	nq	}r|rzl	pn	wlqtno	nq	wqnwlqp�	vlsr~tl	ny	ro	rsp	nq	n|xttxno	ny	pkl	npklq	wrqp�{	nq	ny	npklqt	ynq	�kntl	rspt	t~sk	wrqp�	xt	ulzruu�	qltwnotxvul{	�qxpplo	onpxsl	ny	pkl	xo�~q�	nq	}r|rzl{	�klpklq	nq	onp	xot~ql}{	
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IJKLL	MN	OPQNR	ST	SJN	TSJNU	VKUSW	XPSJPR	K	UNKITRKMLN	SPYN	RTS	NZ[NN\PRO	]̂	\KWI	K_SNU	\PI[TQNUẀ	aJN	RTSP[N	IJKLL	VUTQP\N	Ib__P[PNRS	\NSKPL	ST	NRKMLN	SJN	TSJNU	VKUSW	ST	PRQNISPOKSN	SJN	YKSSNÙc	defg	hijiklmno	piqrksitoc	defgfd	aJN	uTRSUK[STU	PI	UNIVTRIPMLN	_TU	[TYVLPKR[N	XPSJ	KRW	UNvbPUNYNRSI	PR[Lb\N\	PR	SJN	uTRSUK[S	wT[bYNRSI	UNOKU\PRO	JKxKU\TbI	YKSNUPKLI	TU	IbMISKR[NÌ	y_	SJN	uTRSUK[STU	NR[TbRSNUI	K	JKxKU\TbI	YKSNUPKL	TU	IbMISKR[N	RTS	K\\UNIIN\	PR	SJN	uTRSUK[S	wT[bYNRSI	KR\	P_	UNKITRKMLN	VUN[KbSPTRI	XPLL	MN	PRK\NvbKSN	ST	VUNQNRS	_TUNINNKMLN	MT\PLW	PRzbUW	TU	\NKSJ	ST	VNUITRI	UNIbLSPRO	_UTY	K	YKSNUPKL	TU	IbMISKR[N{	PR[Lb\PRO	MbS	RTS	LPYPSN\	ST	KIMNISTI	TU	VTLW[JLTUPRKSN\	MPVJNRWL	|}u~�{	NR[TbRSNUN\	TR	SJN	IPSN	MW	SJN	uTRSUK[STU{	SJN	uTRSUK[STU	IJKLL{	bVTR	UN[TORPxPRO	SJN	[TR\PSPTR{	PYYN\PKSNLW	ISTV	�TU�	PR	SJN	K__N[SN\	KUNK	KR\	RTSP_W	SJN	�XRNU{	uTRISUb[SPTR	�KRKONU	KR\	�U[JPSN[S	T_	SJN	[TR\PSPTR̀c	defgf�	�VTR	UN[NPVS	T_	SJN	uTRSUK[STU�I	XUPSSNR	RTSP[N{	SJN	�XRNU	IJKLL	TMSKPR	SJN	INUQP[NI	T_	K	LP[NRIN\	LKMTUKSTUW	ST	QNUP_W	SJN	VUNINR[N	TU	KMINR[N	T_	SJN	YKSNUPKL	TU	IbMISKR[N	UNVTUSN\	MW	SJN	uTRSUK[STU	KR\{	PR	SJN	NQNRS	Ib[J	YKSNUPKL	TU	IbMISKR[N	PI	_TbR\	ST	MN	VUNINRS{	ST	[KbIN	PS	ST	MN	UNR\NUN\	JKUYLNIÌ	�RLNII	TSJNUXPIN	UNvbPUN\	MW	SJN	uTRSUK[S	wT[bYNRSI{	SJN	�XRNU	IJKLL	_bURPIJ	PR	XUPSPRO	ST	SJN	uTRSUK[STU{	uTRISUb[SPTR	�KRKONU	KR\	�U[JPSN[S	SJN	RKYNI	KR\	vbKLP_P[KSPTRI	T_	VNUITRI	TU	NRSPSPNI	XJT	KUN	ST	VNU_TUY	SNISI	QNUP_WPRO	SJN	VUNINR[N	TU	KMINR[N	T_	SJN	YKSNUPKL	TU	IbMISKR[N	TU	XJT	KUN	ST	VNU_TUY	SJN	SKI�	T_	UNYTQKL	TU	IK_N	[TRSKPRYNRS	T_	SJN	YKSNUPKL	TU	IbMISKR[Ǹ	aJN	uTRSUK[STU{	SJN	uTRISUb[SPTR	�KRKONU	KR\	SJN	�U[JPSN[S	XPLL	VUTYVSLW	UNVLW	ST	SJN	�XRNU	PR	XUPSPRO	ISKSPRO	XJNSJNU	TU	RTS	KRW	T_	SJNY	JKI	UNKITRKMLN	TMzN[SPTR	ST	SJN	VNUITRI	TU	NRSPSPNI	VUTVTIN\	MW	SJN	�XRNÙ	y_	SJN	uTRSUK[STU{	uTRISUb[SPTR	�KRKONU	TU	�U[JPSN[S	JKI	KR	TMzN[SPTR	ST	K	VNUITR	TU	NRSPSW	VUTVTIN\	MW	SJN	�XRNU{	SJN	�XRNU	IJKLL	VUTVTIN	KRTSJNU	ST	XJTY	SJN	uTRSUK[STU{	SJN	uTRISUb[SPTR	�KRKONU	KR\	SJN	�U[JPSN[S	JKQN	RT	UNKITRKMLN	TMzN[SPTR̀	�JNR	SJN	YKSNUPKL	TU	IbMISKR[N	JKI	MNNR	UNR\NUN\	JKUYLNII{	�TU�	PR	SJN	K__N[SN\	KUNK	IJKLL	UNIbYN	bVTR	XUPSSNR	KOUNNYNRS	T_	SJN	�XRNU	KR\	uTRSUK[STÙ	~W	uJKRON	�U\NU{	SJN	uTRSUK[S	aPYN	IJKLL	MN	NZSNR\N\	KVVUTVUPKSNLW{	KR\	SJN	uTRSUK[S	�bY	IJKLL	MN	PR[UNKIN\	MW	SJN	KYTbRS	T_	SJN	uTRSUK[STU�I	UNKITRKMLN	K\\PSPTRKL	[TISI	T_	IJbS\TXR{	\NLKW{	KR\	ISKUS�bV̀����������	��������c	defgf�	aJN	�XRNU	IJKLL	RTS	MN	UNIVTRIPMLN	bR\NU	SJPI	�N[SPTR	̂�̀�	_TU	JKxKU\TbI	YKSNUPKLI	TU	IbMISKR[NI	SJN	uTRSUK[STU	MUPROI	ST	SJN	IPSN	bRLNII	Ib[J	YKSNUPKLI	TU	IbMISKR[NI	KUN	UNvbPUN\	MW	SJN	uTRSUK[S	wT[bYNRSÌ	aJN	�XRNU	IJKLL	MN	UNIVTRIPMLN	_TU	JKxKU\TbI	YKSNUPKLI	TU	IbMISKR[NI	UNvbPUN\	MW	SJN	uTRSUK[S	wT[bYNRSI{	NZ[NVS	ST	SJN	NZSNRS	T_	SJN	uTRSUK[STU�I	_KbLS	TU	RNOLPONR[N	PR	SJN	bIN	KR\	JKR\LPRO	T_	Ib[J	YKSNUPKLI	TU	IbMISKR[NÌc	defgf�	aJN	uTRSUK[STU	IJKLL	UNPYMbUIN	SJN	�XRNU	_TU	SJN	[TIS	KR\	NZVNRIN	SJN	�XRNU	PR[bUI	|̂�	_TU	UNYN\PKSPTR	T_	JKxKU\TbI	YKSNUPKLI	TU	IbMISKR[NI	SJN	uTRSUK[STU	MUPROI	ST	SJN	IPSN	KR\	RNOLPONRSLW	JKR\LNI{	TU	|]�	XJNUN	SJN	uTRSUK[STU	_KPLI	ST	VNU_TUY	PSI	TMLPOKSPTRI	bR\NU	�N[SPTR	̂�̀�̀̂ {	NZ[NVS	ST	SJN	NZSNRS	SJKS	SJN	[TIS	KR\	NZVNRIN	KUN	\bN	ST	SJN	�XRNU�I	_KbLS	TU	RNOLPONR[Ǹ����������	��������c	def�	��rk�r��sroyR	KR	NYNUONR[W	K__N[SPRO	IK_NSW	T_	VNUITRI	TU	VUTVNUSW{	SJN	uTRSUK[STU	IJKLL	K[S{	KS	SJN	uTRSUK[STU�I	\PI[UNSPTR{	ST	VUNQNRS	SJUNKSNRN\	\KYKON{	PRzbUW{	TU	LTIÌ	�\\PSPTRKL	[TYVNRIKSPTR	TU	NZSNRIPTR	T_	SPYN	[LKPYN\	MW	SJN	uTRSUK[STU	TR	K[[TbRS	T_	KR	NYNUONR[W	IJKLL	MN	\NSNUYPRN\	KI	VUTQP\N\	PR	�USP[LN	̂�	KR\	�USP[LN	 ̀¡¢£¤¥¦�	dd			¤§̈©¢¡§¥�	¡§ª	«¬§ª̈c	ddfd	¥m�qki�qmko	¤�onki��r	i�l	«m�loc	ddfdfd	aJN	uTRSUK[STU	IJKLL	VbU[JKIN	KR\	YKPRSKPR	PRIbUKR[N	T_	SJN	SWVNI	KR\	LPYPSI	T_	LPKMPLPSW{	[TRSKPRPRO	SJN	NR\TUINYNRSI{	KR\	IbMzN[S	ST	SJN	SNUYI	KR\	[TR\PSPTRI{	KI	\NI[UPMN\	PR	SJN	�OUNNYNRS	TU	NLINXJNUN	PR	SJN	uTRSUK[S	wT[bYNRSÌ	aJN	uTRSUK[STU	IJKLL	VbU[JKIN	KR\	YKPRSKPR	SJN	UNvbPUN\	PRIbUKR[N	_UTY	KR	PRIbUKR[N	[TYVKRW	TU	PRIbUKR[N	[TYVKRPNI	LKX_bLLW	KbSJTUPxN\	ST	PIIbN	PRIbUKR[N	PR	SJN	zbUPI\P[SPTR	XJNUN	SJN	}UTzN[S	PI	LT[KSN\̀	aJN	�XRNU{	uTRISUb[SPTR	�KRKONU	KR\	uTRISUb[SPTR	�KRKONU�I	[TRIbLSKRSI{	KR\	SJN	�U[JPSN[S	KR\	�U[JPSN[S�I	[TRIbLSKRSI{	IJKLL	MN	RKYN\	KI	K\\PSPTRKL	PRIbUN\I	bR\NU	SJN	uTRSUK[STU�I	[TYYNU[PKL	ONRNUKL	LPKMPLPSW	VTLP[W	TU	KI	TSJNUXPIN	\NI[UPMN\	PR	SJN	uTRSUK[S	wT[bYNRSÌ	aJN	VTLP[W	[NUSP_P[KSN	YbIS	PR[Lb\N	SJN	VUTzN[S	RKYǸc	ddfdf�	aJN	uTRSUK[STU	IJKLL	VUTQP\N	IbUNSW	MTR\I	T_	SJN	SWVNI{	_TU	Ib[J	VNRKL	IbYI{	KR\	IbMzN[S	ST	Ib[J	SNUYI	KR\	[TR\PSPTRI	KI	UNvbPUN\	MW	SJN	uTRSUK[S	wT[bYNRSÌ	aJN	uTRSUK[STU	IJKLL	VbU[JKIN	KR\	YKPRSKPR	SJN	UNvbPUN\	MTR\I	_UTY	K	[TYVKRW	TU	[TYVKRPNI	LKX_bLLW	KbSJTUPxN\	ST	PIIbN	IbUNSW	MTR\I	PR	SJN	zbUPI\P[SPTR	XJNUN	SJN	}UTzN[S	PI	LT[KSN\̀
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H	IIJIJK	LMNO	PQR	SRTURVP	NW	XOY	MRSVNO	NS	ROPZPY	XMMRXSZO[	PN	\R	X	MNPROPZX]	\RORWẐZXSY	NW	\NO_V	̂ǸRSZO[	MXYaROP	NW	N\]Z[XPZNOV	XSZVZO[	UO_RS	PQR	bNOPSX̂Pc	PQR	bNOPSX̂PNS	VQX]]	MSNaMP]Y	WUSOZVQ	X	̂NMY	NW	PQR	\NO_V	NS	VQX]]	XUPQNSZdR	X	N̂MY	PN	\R	WUSOZVQR_eH	IIJIJf	ghijkl	hm	nopklqqoijhp	hr	stujroijhp	hm	nhpirokihrvw	xlyzjrl{	|pwzropklJ	}ZPQZO	PQSRR	~��	\UVZORVV	_XYV	NW	PQR	_XPR	PQR	bNOPSX̂PNS	\R̂NaRV	X�XSR	NW	XO	ZaMRO_ZO[	NS	X̂PUX]	̂XÔR]]XPZNO	NS	R�MZSXPZNO	NW	XOY	ZOVUSXÔR	SRTUZSR_	\Y	PQR	bNOPSX̂P	�N̂UaROPVc	PQR	bNOPSX̂PNS	VQX]]	MSǸZ_R	ONPẐR	_ZSR̂P]Y	PN	PQR	��ORSc	XO_	VRMXSXPR]Y	PN	PQR	bNOVPSÛPZNO	�XOX[RSc	NW	VÛQ	ZaMRO_ZO[	NS	X̂PUX]	̂XÔR]]XPZNO	NS	R�MZSXPZNOe	LMNO	SR̂RZMP	NW	ONPẐR	WSNa	PQR	bNOPSX̂PNSc	PQR	��ORS	VQX]]c	UO]RVV	PQR	]XMVR	ZO	̂ǸRSX[R	XSZVRV	WSNa	XO	X̂P	NS	NaZVVZNO	NW	PQR	��ORSc	QX̀R	PQR	SZ[QP	PN	VPNM	PQR	}NS�	UOPZ]	PQR	]XMVR	ZO	̂ǸRSX[R	QXV	\RRO	̂USR_	\Y	PQR	MSN̂USRaROP	NW	SRM]X̂RaROP	̂ǸRSX[R	\Y	PQR	bNOPSX̂PNSe	�QR	WUSOZVQZO[	NW	ONPẐR	\Y	PQR	bNOPSX̂PNS	VQX]]	ONP	SR]ZR̀R	PQR	bNOPSX̂PNS	NW	XOY	̂NOPSX̂PUX]	N\]Z[XPZNO	PN	MSǸZ_R	XOY	SRTUZSR_	̂ǸRSX[ReH	IIJIJ�	�k�l{zql	hm	|pwzropkl�QR	bNOPSX̂PNSc	XP	ZPV	N�O	R�MROVRc	VQX]]	MSN̂USR	XO_	aXZOPXZO	PQR	WN]]N�ZO[	ZOVUSXÔR	̂ǸRSX[RV	�ZPQ	]ZaZPV	NW	]ZX\Z]ZPY	ONP	]RVV	PQXO	PQR	]ZaZPV	VMR̂ZWZR_c	NS	[SRXPRS	ZW	SRTUZSR_	\Y	]X�eJI �NP�ZPQVPXO_ZO[	XOY	PRSaVc	̂NO_ZPZNOV	NS	MSǸZVZNOVc	ZO	XOY	NPQRS	�SZPZO[	\RP�RRO	PQR	MXSPZRVc	PQR	̂NOPSX̂PNS	QRSR\Y	X[SRRV	PN	RWWR̂PUXPR	PQR	OXaZO[	NW	PQR	bNSO�X]]	bROPSX]	�̂QNN]	�ZVPSẐP	~��ZVPSẐP��	XV	XO	�__ZPZNOX]	�OVUSR_	NO	PQR	̂NOPSX̂PNS�V	ZOVUSXÔR	MN]ẐZRVc	R�̂RMP	WNS	�NS�RSV�	̂NaMROVXPZNO	XO_	�e�e	�PXPR	�ZVX\Z]ZPY	ZOVUSXÔReJ� �QR	MN]ẐY	OXaZO[	PQR	�ZVPSẐP	XV	XO	�__ZPZNOX]	�OVUSR_	VQX]]�oJ �R	XO	ZOVUSXÔR	MN]ẐY	WSNa	XO	�e�e	�RVP	��	SXPR_	NS	\RPPRS	ZOVUSRSc	]ẐROVR_	XO_	X_aZPPR_	PN	̂NO_ÛP	\UVZORVV	ZO	�R�	�NS�	�PXPRe	�	�R�	�NS�	]ẐROVR_	XO_	X_aZPPR_	ZOVUSRS	ZV	SRTUZSR_e�J �PXPR	PQXP	PQR	NS[XOZdXPZNO�V	̂ǸRSX[R	VQX]]	\R	MSZaXSY	XO_	ONO�̂NOPSZ\UPNSY	̂ǸRSX[R	WNS	PQR	�ZVPSẐPc	ZPV	�NXS_c	RaM]NYRRV	XO_	̀N]UOPRRSV	ZÔ]U_ZO[	X	�XZ̀RS	NW	VU\SN[XPZNO	ZO	WX̀NS	NW	PQR	�ZVPSẐP	WNS	X]]	N̂̀RSX[RV	ZÔ]U_ZO[	}NS�RSV	bNaMROVXPZNOekJ �__ZPZNOX]	ZOVUSR_	VPXPUV	WNS	�RORSX]	�ZX\Z]ZPY	̂ǸRSX[R	VQX]]	\R	MSǸZ_R_	\Y	VPXO_XS_	NS	NPQRS	RO_NSVRaROPV	PQXP	R�PRO_	̂ǸRSX[R	PN	PQR	�ZVPSẐP	WNS	NO�[NZO[	NMRSXPZNOV	~b�	��	��	NS	RTUZ̀X]ROP�	XO_	MSN_ÛPV	XO_	̂NaM]RPR_	NMRSXPZNOV	~b�	��	��	NS	RTUZ̀X]ROP�e	�QR	_R̂ZVZNO	PN	X̂ R̂MP	XO	RO_NSVRaROP	SRVP	VN]R]Y	�ZPQ	PQR	�ZVPSẐPe	�	̂NaM]RPR_	̂NMY	NW	PQR	RO_NSVRaROPV	aUVP	\R	XPPX̂QR_	PN	PQR	bRSPZWẐXPR	NW	�OVUSXÔR	PN	ZÔ]U_R	�RORSX]	�ZX\Z]ZPYc	�UPN	�ZX\Z]ZPY	XO_	La\SR]]X���̂RVV	̂ǸRSX[RVeJK oJ �QR	̂RSPZWẐXPR	NW	ZOVUSXÔR	aUVP	_RV̂SZ\R	X]]	VRS̀ẐRV	MSǸZ_R_	\Y	PQR	̂NOPSX̂PNS	~Re[ec	SNNWZO[c	X̂SMROPSY	NS	M]Ua\ZO[�	PQXP	XSR	̂ǸRSR_	\Y	PQR	]ZX\Z]ZPY	MN]ẐZRVe			�J �P	PQR	�ZVPSẐP�V���b���	SRTURVPc	PQR	̂NOPSX̂PNS	VQX]]	MSǸZ_R	X	̂NMY	NW	PQR	_R̂]XSXPZNO	MX[R	NW	PQR	]ZX\Z]ZPY	XO_	Ua\SR]]X�R�̂RVV	MN]ẐZRV	�ZPQ	X	]ZVP	NW	RO_NSVRaROPV	XO_	WNSaVe	�W	SRTURVPR_c	PQR	̂NOPSX̂PNS	�Z]]	MSǸZ_R	X	̂NMY	NW	PQR	MN]ẐY	RO_NSVRaROPV	XO_	WNSaVekJ �QRSR	�Z]]	\R	ON	̂ǸRSX[R	SRVPSẐPZNOV	XO_�NS	R�̂]UVZNOV	ZÒN]̀ZO[	�R�	�NS�	�PXPR	�X\NS	�X�	VPXPUPRV	NS	[SX̀ZPY	SR]XPR_	ZO�USZRVe{J �N	MN]ẐZRV	̂NOPXZOZO[	RV̂XMR	̂]XUVRV	NS	R�̂]UVZNOV	̂NOPSXSY	PN	PQR	��ORS�V	ZOPRSRVPV	�Z]]	\R	X̂ R̂MPR_lJ �	WU]]Y	̂NaM]RPR_	�R�	�NS�	bNOVPSÛPZNO	bRSPZWẐXPR	NW	�ZX\Z]ZPY	�OVUSXÔR	�__RO_Ua	~�b� �	�¡¡	��¢£�¢¡�	aUVP	\R	ZÔ]U_R_	�ZPQ	PQR	̂RSPZWẐXPRV	NW	ZOVUSXÔRe		¤NS	XOY	��RV�	XOV�RSV	NO	�PRaV	�	PQSNU[Q	�	NO	PQZV	¤NSa¥	X__ZPZNOX]	_RPXZ]V	aUVP	\R	MSǸZ_R_	ZO	�SZPZO[e	¦N]ẐY	R�̂]UVZNOV	aXY	ONP	\R	X̂ R̂MPR_eJf �QR	̂NOPSX̂PNS	X[SRRV	PN	ZO_RaOZWY	PQR	�ZVPSẐP	WNS	XMM]ẐX\]R	_R_ÛPZ\]RV	XO_	VR]W�ZOVUSR_	SRPROPZNOVeJ� �ZOZaUa	 RTUZSR_	�OVUSXÔR�oJ §̈©©ª«¬®̄	°ª±ª«®̄	²®³̄́µ	¶±·̧«®±¬ª¹¢c���c���	MRS	�̂ ÛSSRÔR�¹�c���c���	�[[SR[XPR¹�c���c���	¦SN_ÛPV	XO_	bNaM]RPR_	�MRSXPZNOV¹¢c���c���	¦RSVNOX]	XO_	�_̀RSPZVZO[	�O�USY¹¢��c���	¤ZSR	�XaX[R
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IJKLKKK	MNOPQRS	TUVNWXNYZN	[NWN\RS	R[[\N[R]N	XZRSS	RVVŜ	_W	R	VN\̀V\_aNQ]	bRXPXcde fghijk	lmhnjopnmjk	qjmnipnrsi	tflqu	vhkwjohpix_\	V\_aNQ]X	SNXX	]ZRW	_\	NyzRS	]_	IJLKKKLKKK	RWO{_\	|_\}	_W	J	X]_\̂	~JK	�NN]�	_WŜ�IJLKKKLKKK	VN\	_QQz\\NWQNL	I�LKKKLKKK	R[[\N[R]N	|P]Z	]ZN	�PX]\PQ]	RX	]ZN	�R�NO	�WXz\NOc	x_\	V\_aNQ]X	[\NR]N\	]ZRW	IJLKKKLKKK	RWO{_\	|_\}	_�N\	J	X]_\̂	~JK	�NN]��	I�LKKKLKKK	VN\	_QQz\\NWQNL	I�LKKKLKKK	R[[\N[R]N	|P]Z	]ZN	�PX]\PQ]	RX	]ZN	�R�NO	�WXz\NOc	YZN	���	�_SPQ̂	�zX]	bN	|P]Z	R	���	SPQNWXNO	RWO	RO�P]]NO	QR\\PN\c		YZN	�PX]\PQ]	|PSS	bN	]ZN	�R�NO	�WXz\NO	_W	���	�_SPQPNXc	YZN\N	|PSS	bN	W_	�OOP]P_WRS	�WXz\NOX	_W	RŴ	���	�_SPQPNXc�e �wnm�m�r�i	�ro�r�rn�IJLKKKLKKK	Q_�bPWNO	XPW[SN	SP�P]	�_\	_|WNOL	ZP\NOL	b_\\_|NO	RWO	W_Ẁ_|WNO	�_]_\	�NZPQSNXc�e lm��ihkonrmh	oh�	���	�rko�r�rn�	vhkwjohpi�]R]z]_\̂	�_\}N\X�	�_�VNWXR]P_W	~�̀JK�c�	_\	 ̀�¡c¢��	RWO	���	�PXRbPSP]̂	�WXz\RWQN	~�£̀J�KcJ�	�_\	RSS	N�VS_̂NNXc			�\__�	_�	Q_�N\R[N	�zX]	bN	_W	]ZN	RVV\_�NO	XVNQP�PQ	�_\�L	RX	\NyzP\NO	b̂	]ZN	�N|	�_\}	�]R]N	�_\}N\X�	�_�VNWXR]P_W	£_R\Oc		���¤�	QN\]P�PQR]NX	R\N	W_]	RQQNV]RbSNc		�	VN\X_W	XNN}PW[	RW	NUN�V]P_W	�zX]	�PSN	R	�T̀�KK	x_\�	|P]Z	]ZN	X]R]Nc		YZN	�_\�	QRW	bN	Q_�VSN]NO	RWO	Xzb�P]]NO	OP\NQ]Ŝ	]_	]ZN	��	£_R\O	_WSPWNc¥e ¦��ji��o§̈©pikk	vhkwjohpiI�LKKKLKKK	NRQZ	�QQz\\NWQN	RWO	�[[\N[R]N	�_\	[NWN\RS	Q_WX]\zQ]P_W	RWO	W_	|_\}	R]	NSN�R]P_W	~J	X]_\̂	_\	JK	�NN]�	RWO	V\_aNQ]	�RSzNX	SNXX	]ZRW	_\	NyzRS	]_	IJLKKKLKKKcIJKLKKKLKKK	NRQZ	�QQz\\NWQN	RWO	�[[\N[R]N	�_\	ZP[Z̀\PX}	Q_WX]\zQ]P_WL	|_\}	R]	NSN�R]P_W	~ªJ	X]_\̂	_\	JK	�NN]�	RWO	V\_aNQ]	�RSzNX	[\NR]N\	]ZRW	IJLKKKLKKKc �b\NSSR{TUQNXX	Q_�N\R[N	XZRSS	bN	_W	R	�_SS_|̀�_\�	bRXPX	_\	V\_�PON	b\_RON\	Q_�N\R[N	_�N\	]ZN	«NWN\RS	¬PRbPSP]̂	RWO	�z]_	¬PRbPSP]̂	Q_�N\R[NXce �_W]\RQ]_\	RQ}W_|SNO[NX	]ZR]	�RPSz\N	]_	_b]RPW	XzQZ	PWXz\RWQN	_W	bNZRS�	_�	]ZN	�PX]\PQ]	Q_WX]P]z]NX	R	�R]N\PRS	b\NRQZ	_�	Q_W]\RQ]	RWO	XzbaNQ]X	P]	]_	SPRbPSP]̂	�_\	OR�R[NXL	PWON�WP�PQR]P_W	RWO	RSS	_]ZN\	SN[RS	\N�NOPNX	R�RPSRbSN	]_	]ZN	�PX]\PQ]c		YZN	Q_W]\RQ]_\	PX	]_	V\_�PON	]ZN	�PX]\PQ]	|P]Z	R	QN\]P�PQR]N	_�	PWXz\RWQNL	N�PONWQPW[	]ZN	Rb_�N	\NyzP\N�NW]X	ZR�N	bNNW	�N]L	V\P_\	]_	]ZN	Q_��NWQN�NW]	_�	|_\}c	YZN	�RPSz\N	_�	]ZN	�PX]\PQ]	]_	_baNQ]	]_	]ZN	Q_W]NW]X	_�	]ZN	QN\]P�PQR]N	_\	]ZN	RbXNWQN	_�	XR�N	XZRSS	W_]	bN	ONN�NO	R	|RP�N\	_�	RŴ	\P[Z]X	ZNSO	b̂	]ZN	�PX]\PQ]ce® �zbQ_W]\RQ]_\X	R\N	XzbaNQ]	]_	]ZN	XR�N	]N\�X	RWO	Q_WOP]P_WX	RX	X]R]NO	Rb_�N	RWO	�zX]	Xzb�P]	XR�N	]_	]ZN	�PX]\PQ]	�_\	RVV\_�RS	V\P_\	]_	]ZN	X]R\]	_�	RŴ	|_\}cē �W	]ZN	N�NW]	]ZN	«NWN\RS	�_W]\RQ]_\	�RPSX	]_	_b]RPW	]ZN	\NyzP\NO	QN\]P�PQR]NX	_�	PWXz\RWQN	�\_�	]ZN	�zbQ_W]\RQ]_\	RWO	R	QSRP�	PX	�RON	_\	Xz��N\NOL	]ZN	«NWN\RS	�_W]\RQ]_\	XZRSS	PWON�WP�̂L	ON�NWOL	RWO	Z_SO	ZR\�SNXX	]ZN	�PX]\PQ]L	P]�X	£_R\OL	N�VS_̂NNX	RWO	�_SzW]NN\X	�\_�	RŴ	RWO	RSS	QSRP�X	�_\	|ZPQZ	]ZN	\NyzP\NO	PWXz\RWQN	|_zSO	ZR�N	V\_�PONO	Q_�N\R[Nc		YZPX	PWON�WP]̂	_bSP[R]P_W	PX	PW	ROOP]P_W	]_	RŴ	_]ZN\	PWON�WP]̂	_bSP[R]P_W	V\_�PONO	PW	]ZN	�_W]\RQ]ce° �k�iknmk§�io�	��oni�ihn§qm��wnrmh	�ro�r�rn�	vhkwjohpiI�LKKKLKKK	VN\	_QQz\\NWQN{I�LKKKLKKK	R[[\N[R]NL	PWQSzOPW[	V\_OzQ]X	RWO	Q_�VSN]NO	_VN\R]P_WXc	�zQZ	PWXz\RWQN	XZRSS	PWQSzON	Q_�N\R[N	�_\	]ZN	�_W]\RQ]_\�X	_VN\R]P_WX	PWQSzOPW[L	bz]	W_]	SP�P]NO	]_L	\N�_�RSL	\NVSRQN�NW]L	NWQS_Xz\NL	NWQRVXzSR]P_W	RWO{_\	OPXV_XRS	_�	RXbNX]_XL	_\	RŴ	_]ZN\	ZR±R\O_zX	�R]N\PRSL	RS_W[	|P]Z	RŴ	\NSR]NO	V_SSz]P_W	N�NW]XL	PWQSzOPW[	Q_�N\R[N	�_\	]ZP\ÒVR\]̂	SPRbPSP]̂	QSRP�X	�_\	b_OPŜ	PWaz\̂L	V\_VN\]̂	OR�R[N	RWO	QSNRẀzV	Q_X]Xc	��	R	\N]\_RQ]P�N	OR]N	PX	zXNOL	P]	XZRSS	V\ǸOR]N	]ZN	PWQNV]P_W	_�	]ZN	�_W]\RQ]c		��	]ZN	�_W]\RQ]_\	PX	zXPW[	�_]_\	�NZPQSNX	�_\	]\RWXV_\]PW[	ZR±R\O_zX	�R]N\PRSXL	]ZN	�_W]\RQ]_\	XZRSS	�RPW]RPW	V_SSz]P_W	SPRbPSP]̂	b\_RONWNO	Q_�N\R[N	~���	TWO_\XN�NW]	��	²²�³	_\	��	KJ	J��L	RX	|NSS	RX	V\__�	_�	M��	²Kc	
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IJKLMNOL	PQNRR	STRSURR	NRR	MLVTUMLWLXYP	JS	YQLPL	PZL[USU[NYUJXP	NX\	PQNRR	L]YLX\	SJM	N	ZLMUJ\	JS	YQMLL	̂_̀	aLNMP	SJRRJbUXO	N[[LZYNX[L	ca	YQL	dUPYMU[Y	JS	YQL	ILMYUSU[NYL	JS	IJWZRLYUJXefgh ijklmno	pqrstnu	vwwqwk	tnx	yrmkkmqn	znk{wtn|j}~��������	ZLM	J[[TMMLX[L�}���������	NOOMLONYL	SJM	YQL	YLPYUXO	NX\	JYQLM	ZMJSLPPUJXNR	N[YP	JS	YQL	IJXYMN[YJM	ZLMSJMWL\	TX\LM	YQL	IJXYMN[Y	bUYQ	YQL	dUPYMU[Ye�	ggf�	�������	����������	ggf�fg	�QL	�bXLM	PQNRR	ZTM[QNPL	NX\	WNUXYNUX	UXPTMNX[L	JS	YQL	YaZLP	NX\	RUWUYP	JS	RUNcURUYa�	[JXYNUXUXO	YQL	LX\JMPLWLXYP�	NX\	PTc�L[Y	YJ	YQL	YLMWP	NX\	[JX\UYUJXP�	NP	\LP[MUcL\	UX	YQL	�OMLLWLXY	JM	LRPLbQLML	UX	YQL	IJXYMN[Y	dJ[TWLXYPe	�QL	�bXLM	PQNRR	ZTM[QNPL	NX\	WNUXYNUX	YQL	MLVTUML\	UXPTMNX[L	SMJW	NX	UXPTMNX[L	[JWZNXa	JM	UXPTMNX[L	[JWZNXULP	RNbSTRRa	NTYQJMU�L\	YJ	UPPTL	UXPTMNX[L	UX	YQL	�TMUP\U[YUJX	bQLML	YQL	�MJ�L[Y	UP	RJ[NYL\e�	ggf�f�	�������	��	��������	��������	��� ���¡	���������f	¢S	YQL	�bXLM	SNURP	YJ	ZTM[QNPL	NX\	WNUXYNUX	YQL	MLVTUML\	ZMJZLMYa	UXPTMNX[L�	bUYQ	NRR	JS	YQL	[JKLMNOLP	NX\	UX	YQL	NWJTXYP	\LP[MUcL\	UX	YQL	�OMLLWLXY	JM	LRPLbQLML	UX	YQL	IJXYMN[Y	dJ[TWLXYP�	YQL	�bXLM	PQNRR	UXSJMW	cJYQ	YQL	IJXYMN[YJM	NX\	YQL	IJXPYMT[YUJX	£NXNOLM�	PLZNMNYLRa	NX\	UX	bMUYUXO�	ZMUJM	YJ	[JWWLX[LWLXY	JS	YQL	¤JM¥e	¦ZJX	ML[LUZY	JS	XJYU[L	SMJW	YQL	�bXLM�	YQL	IJXYMN[YJM	WNa	\LRNa	[JWWLX[LWLXY	JS	YQL	¤JM¥	NX\	WNa	JcYNUX	UXPTMNX[L	YQNY	bURR	ZMJYL[Y	YQL	UXYLMLPYP	JS	YQL	IJXYMN[YJM�	§Tc[JXYMN[YJMP�	NX\	§Tc̈§Tc[JXYMN[YJMP	UX	YQL	¤JM¥e	¤QLX	YQL	SNURTML	YJ	ZMJKU\L	[JKLMNOL	QNP	cLLX	[TML\	JM	MLPJRKL\�	YQL	IJXYMN[Y	§TW	NX\	IJXYMN[Y	�UWL	PQNRR	cL	LVTUYNcRa	N\�TPYL\e	¢X	YQL	LKLXY	YQL	�bXLM	SNURP	YJ	ZMJ[TML	[JKLMNOL�	YQL	�bXLM	bNUKLP	NRR	MUOQYP	NONUXPY	YQL	IJXYMN[YJM�	§Tc[JXYMN[YJMP�	NX\	§Tc̈PTc[JXYMN[YJMP	YJ	YQL	L]YLXY	YQL	RJPP	YJ	YQL	�bXLM	bJTR\	QNKL	cLLX	[JKLML\	ca	YQL	UXPTMNX[L	YJ	QNKL	cLLX	ZMJ[TML\	ca	YQL	�bXLMe	�QL	[JPY	JS	YQL	UXPTMNX[L	PQNRR	cL	[QNMOL\	YJ	YQL	�bXLM	ca	N	IQNXOL	�M\LMe	¢S	YQL	�bXLM	\JLP	XJY	ZMJKU\L	bMUYYLX	XJYU[L�	NX\	YQL	IJXYMN[YJM	UP	\NWNOL\	ca	YQL	SNURTML	JM	XLORL[Y	JS	YQL	�bXLM	YJ	ZTM[QNPL	JM	WNUXYNUX	YQL	MLVTUML\	UXPTMNX[L�	YQL	�bXLM	PQNRR	MLUWcTMPL	YQL	IJXYMN[YJM	SJM	NRR	MLNPJXNcRL	[JPYP	NX\	\NWNOLP	NYYMUcTYNcRL	YQLMLYJe�	ggf�f©	ª�����	�«	¬�����������	��	® �������	�«	�������	��������	��� ���¡	���������f	¤UYQUX	YQMLL	̂_̀	cTPUXLPP	\NaP	JS	YQL	\NYL	YQL	�bXLM	cL[JWLP	NbNML	JS	NX	UWZLX\UXO	JM	N[YTNR	[NX[LRRNYUJX	JM	L]ZUMNYUJX	JS	NXa	ZMJZLMYa	UXPTMNX[L	MLVTUML\	ca	YQL	IJXYMN[Y	dJ[TWLXYP�	YQL	�bXLM	PQNRR	ZMJKU\L	XJYU[L	\UML[YRa	YJ	YQL	IJXYMN[YJM�	NX\	PLZNMNYLRa	YJ	YQL	IJXPYMT[YUJX	£NXNOLM�	JS	PT[Q	UWZLX\UXO	JM	N[YTNR	[NX[LRRNYUJX	JM	L]ZUMNYUJXe	¦XRLPP	YQL	RNZPL	UX	[JKLMNOL	NMUPLP	SMJW	NX	N[Y	JM	JWUPPUJX	JS	YQL	IJXYMN[YJM̄	̂~̀	YQL	IJXYMN[YJM�	TZJX	ML[LUZY	JS	XJYU[L	SMJW	YQL	�bXLM�	PQNRR	QNKL	YQL	MUOQY	YJ	PYJZ	YQL	¤JM¥	TXYUR	YQL	RNZPL	UX	[JKLMNOL	QNP	cLLX	[TML\	ca	YQL	ZMJ[TMLWLXY	JS	MLZRN[LWLXY	[JKLMNOL	ca	LUYQLM	YQL	�bXLM	JM	YQL	IJXYMN[YJM°	̂�̀	YQL	IJXYMN[Y	�UWL	NX\	IJXYMN[Y	§TW	PQNRR	cL	LVTUYNcRa	N\�TPYL\°	NX\	̂_̀	YQL	�bXLM	bNUKLP	NRR	MUOQYP	NONUXPY	YQL	IJXYMN[YJM�	§Tc[JXYMN[YJMP�	NX\	§Tc̈PTc[JXYMN[YJMP	YJ	YQL	L]YLXY	NXa	RJPP	YJ	YQL	�bXLM	bJTR\	QNKL	cLLX	[JKLML\	ca	YQL	UXPTMNX[L	QN\	UY	XJY	L]ZUML\	JM	cLLX	[NX[LRRL\e	¢S	YQL	IJXYMN[YJM	ZTM[QNPLP	MLZRN[LWLXY	[JKLMNOL�	YQL	[JPY	JS	YQL	UXPTMNX[L	PQNRR	cL	[QNMOL\	YJ	YQL	�bXLM	ca	NX	NZZMJZMUNYL	IQNXOL	�M\LMe	�QL	STMXUPQUXO	JS	XJYU[L	ca	YQL	�bXLM	PQNRR	XJY	MLRULKL	YQL	�bXLM	JS	NXa	[JXYMN[YTNR	JcRUONYUJX	YJ	ZMJKU\L	MLVTUML\	UXPTMNX[Le�	ggf©	±��²���	�«	³�́��µ������	ggf©fg	�QL	�bXLM	NX\	IJXYMN[YJM	bNUKL	NRR	MUOQYP	NONUXPY	̂~̀	LN[Q	JYQLM	NX\	NXa	JS	YQLUM	PTc[JXYMN[YJMP�	PTc̈PTc[JXYMN[YJMP�	NOLXYP�	NX\	LWZRJaLLP�	LN[Q	JS	YQL	JYQLM°	̂�̀	YQL	IJXPYMT[YUJX	£NXNOLM	NX\	IJXPYMT[YUJX	£NXNOLM¶P	[JXPTRYNXYP°	̂_̀	YQL	�M[QUYL[Y	NX\	�M[QUYL[Y¶P	[JXPTRYNXYP°	̂·̀	JYQLM	IJXYMN[YJMP	NX\	NXa	JS	YQLUM	PTc[JXYMN[YJMP�	PTc̈PTc[JXYMN[YJMP�	NOLXYP�	NX\	LWZRJaLLP°	NX\	̧̂ 	̀§LZNMNYL	IJXYMN[YJMP�	US	NXa�	NX\	NXa	JS	YQLUM	PTc[JXYMN[YJMP�	PTc̈PTc[JXYMN[YJMP�	NOLXYP�	NX\	LWZRJaLLP�	SJM	\NWNOLP	[NTPL\	ca	SUML�	JM	JYQLM	[NTPLP	JS	RJPP�	YJ	YQL	L]YLXY	YQJPL	RJPPLP	NML	[JKLML\	ca	ZMJZLMYa	UXPTMNX[L	MLVTUML\	ca	YQL	�OMLLWLXY	JM	JYQLM	ZMJZLMYa	UXPTMNX[L	NZZRU[NcRL	YJ	YQL	�MJ�L[Y�	L][LZY	PT[Q	MUOQYP	NP	YQLa	QNKL	YJ	ZMJ[LL\P	JS	PT[Q	UXPTMNX[Le	�QL	�bXLM	JM	IJXYMN[YJM�	NP	NZZMJZMUNYL�	PQNRR	MLVTUML	PUWURNM	bMUYYLX	bNUKLMP	UX	SNKJM	JS	YQL	UX\UKU\TNRP	NX\	LXYUYULP	U\LXYUSUL\	NcJKL	SMJW	YQL	IJXPYMT[YUJX	£NXNOLM�	IJXPYMT[YUJX	£NXNOLM¶P	[JXPTRYNXYP�	�M[QUYL[Y�	�M[QUYL[Y¶P	[JXPTRYNXYP�	JYQLM	IJXYMN[YJMP�	§LZNMNYL	IJXYMN[YJMP�	PTc[JXYMN[YJMP�	NX\	PTc̈PTc[JXYMN[YJMPe	�QL	ZJRU[ULP	JS	UXPTMNX[L	ZTM[QNPL\	NX\	WNUXYNUXL\	ca	LN[Q	ZLMPJX	JM	LXYUYa	NOMLLUXO	YJ	bNUKL	[RNUWP	ZTMPTNXY	YJ	YQUP	§L[YUJX	~~e_e~	PQNRR	XJY	ZMJQUcUY	YQUP	bNUKLM	JS	PTcMJONYUJXe	�QUP	bNUKLM	JS	PTcMJONYUJX	PQNRR	cL	LSSL[YUKL	NP	YJ	N	ZLMPJX	JM	LXYUYa	̂~̀	LKLX	YQJTOQ	YQNY	ZLMPJX	JM	LXYUYa	bJTR\	JYQLMbUPL	QNKL	N	\TYa	JS	UX\LWXUSU[NYUJX�	[JXYMN[YTNR	JM	JYQLMbUPL�	̂�̀	LKLX	YQJTOQ	YQNY	ZLMPJX	JM	LXYUYa	\U\	XJY	ZNa	YQL	UXPTMNX[L	ZMLWUTW	\UML[YRa	JM	UX\UML[YRa�	JM	̂_̀	bQLYQLM	JM	XJY	YQL	ZLMPJX	JM	LXYUYa	QN\	NX	UXPTMNcRL	UXYLMLPY	UX	YQL	\NWNOL\	ZMJZLMYae
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I	JJKLKM	NO	PQRSTU	VWX	YRZ[X\V	\ZT]VRQ\VSZT	̂XRSZP	VWX	_̀ TXR	ST]QRX]	̂RẐXRVSX]a	RXbc	ZR	̂XR]ZTbc	ZR	dZVWa	bV	ZR	bP[b\XTV	VZ	VWX	]SVX	de	̂RẐXRVe	ST]QRbT\X	QTPXR	̂ZcS\SX]	]X̂bRbVX	ORZf	VWZ]X	ST]QRSTU	VWX	YRZ[X\Va	ZR	SO	bOVXR	OSTbc	̂befXTV	R̂ẐXRVe	ST]QRbT\X	S]	VZ	dX	̂RZgSPXP	ZT	VWX	\Zf̂ cXVXP	YRZ[X\V	VWRZQUW	b	̂ZcS\e	ZR	̂ZcS\SX]	ZVWXR	VWbT	VWZ]X	ST]QRSTU	VWX	YRZ[X\V	PQRSTU	VWX	\ZT]VRQ\VSZT	̂XRSZPa	VZ	VWX	XhVXTV	̂XRfS]]SdcX	de	]Q\W	̂ZcS\SX]a	VWX	_̀ TXR	̀bSgX]	bcc	RSUWV]	ST	b\\ZRPbT\X	̀SVW	VWX	VXRf]	ZO	iX\VSZT	jjklkj	OZR	PbfbUX]	\bQ]XP	de	OSRX	ZR	ZVWXR	\bQ]X]	ZO	cZ]]	\ZgXRXP	de	VWS]	]X̂bRbVX	R̂ẐXRVe	ST]QRbT\XkI	JJKm	nopp	oq	rpst	uvpwxspp	yxzs{{v|zwoxt	}x~	�s�}�	wx	�o�|�szwox	yxpv{}x�s�WX	_̀ TXRa	bV	VWX	_̀ TXR�]	ẐVSZTa	fbe	̂QR\Wb]X	bTP	fbSTVbST	ST]QRbT\X	VWbV	̀Scc	̂RZVX\V	VWX	_̀ TXR	bUbST]V	cZ]]	ZO	Q]X	ZO	VWX	_̀ TXR�]	̂RẐXRVea	ZR	VWX	STbdScSVe	VZ	\ZTPQ\V	TZRfbc	ẐXRbVSZT]a	PQX	VZ	OSRX	ZR	ZVWXR	\bQ]X]	ZO	cZ]]k	�WX	_̀ TXR	̀bSgX]	bcc	RSUWV]	ZO	b\VSZT	bUbST]V	VWX	�ZTVRb\VZRa	�R\WSVX\Va	bTP	�ZT]VRQ\VSZT	�bTbUXR	OZR	cZ]]	ZO	Q]X	ZO	VWX	_̀ TXR�]	̂RẐXRVea	PQX	VZ	OSRX	ZR	ZVWXR	Wb�bRP]	WZ̀XgXR	\bQ]XPkI	JJK�	�~�vpz�sxz	}x~	�szz�s�sxz	oq	yxpv{s~	noppI	JJK�KJ	�	cZ]]	ST]QRXP	QTPXR	VWX	̂RẐXRVe	ST]QRbT\X	RX�QSRXP	de	VWX	�URXXfXTV	]Wbcc	dX	bP[Q]VXP	de	VWX	_̀ TXR	b]	OSPQ\SbRe	bTP	fbPX	̂bebdcX	VZ	VWX	_̀ TXR	b]	OSPQ\SbRe	OZR	VWX	ST]QRXP]a	b]	VWXSR	STVXRX]V]	fbe	b̂ X̂bRa	]Qd[X\V	VZ	RX�QSRXfXTV]	ZO	bTe	b̂ ĉS\bdcX	fZRVUbUXX	\cbQ]X	bTP	ZO	iX\VSZT	jjk�k�k	�WX	_̀ TXR	]Wbcc	̂be	VWX	�ZT]VRQ\VSZT	�bTbUXRa	�R\WSVX\V	bTP	�ZTVRb\VZR	VWXSR	[Q]V	]WbRX]	ZO	ST]QRbT\X	̂RZ\XXP]	RX\XSgXP	de	VWX	_̀ TXRa	bTP	de	b̂ R̂ẐRSbVX	bURXXfXTV]	VWX	�ZT]VRQ\VSZT	�bTbUXRa	�R\WSVX\V	bTP	�ZTVRb\VZR	]Wbcc	fb�X	̂befXTV]	VZ	VWXSR	\ZT]QcVbTV]	bTP	iQd\ZTVRb\VZR]	ST	]SfScbR	fbTTXRkI	JJK�KM	YRSZR	VZ	]XVVcXfXTV	ZO	bT	ST]QRXP	cZ]]a	VWX	_̀ TXR	]Wbcc	TZVSOe	VWX	�ZTVRb\VZR	ZO	VWX	VXRf]	ZO	VWX	̂RẐZ]XP	]XVVcXfXTV	b]	̀Xcc	b]	VWX	̂RẐZ]XP	bccZ\bVSZT	ZO	VWX	ST]QRbT\X	̂RZ\XXP]k	�WX	�ZTVRb\VZR	]Wbcc	WbgX	j�	Pbe]	ORZf	RX\XŜV	ZO	TZVS\X	VZ	Zd[X\V	VZ	VWX	̂RẐZ]XP	]XVVcXfXTV	ZR	bccZ\bVSZT	ZO	VWX	̂RZ\XXP]k	NO	VWX	�ZTVRb\VZR	PZX]	TZV	Zd[X\Va	VWX	_̀ TXR	]Wbcc	]XVVcX	VWX	cZ]]	bTP	VWX	�ZTVRb\VZR	]Wbcc	dX	dZQTP	de	VWX	]XVVcXfXTV	bTP	bccZ\bVSZTk	�̂ZT	RX\XŜVa	VWX	_̀ TXR	]Wbcc	PX̂Z]SV	VWX	ST]QRbT\X	̂RZ\XXP]	ST	b	]X̂bRbVX	b\\ZQTV	bTP	fb�X	VWX	b̂ R̂ẐRSbVX	PS]VRSdQVSZT]k	�WXRXbOVXRa	SO	TZ	ZVWXR	bURXXfXTV	S]	fbPX	ZR	VWX	_̀ TXR	PZX]	TZV	VXRfSTbVX	VWX	�ZTVRb\V	OZR	\ZTgXTSXT\Xa	VWX	_̀ TXR	bTP	�ZTVRb\VZR	]Wbcc	XhX\QVX	b	�WbTUX	_RPXR	OZR	RX\ZT]VRQ\VSZT	ZO	VWX	PbfbUXP	ZR	PX]VRZeXP	�ZR�	ST	VWX	bfZQTV	bccZ\bVXP	OZR	VWbV	Q̂R̂Z]Xk	NO	VWX	�ZTVRb\VZR	VSfXce	Zd[X\V]	VZ	XSVWXR	VWX	VXRf]	ZO	VWX	̂RẐZ]XP	]XVVcXfXTV	ZR	VWX	bccZ\bVSZT	ZO	VWX	R̂Z\XXP]a	VWX	_̀ TXR	fbe	̂RZ\XXP	VZ	]XVVcX	VWX	ST]QRXP	cZ]]a	bTP	bTe	PS]̂QVX	dXV̀XXT	VWX	_̀ TXR	bTP	�ZTVRb\VZR	bRS]STU	ZQV	ZO	VWX	]XVVcXfXTV	ZR	bccZ\bVSZT	ZO	VWX	̂RZ\XXP]	]Wbcc	dX	RX]ZcgXP	̂QR]QbTV	VZ	�RVS\cX	j�k	YXTPSTU	RX]ZcQVSZT	ZO	bTe	PS]̂QVXa	VWX	_̀ TXR	fbe	S]]QX	b	�ZT]VRQ\VSZT	�WbTUX	�SRX\VSgX	OZR	VWX	RX\ZT]VRQ\VSZT	ZO	VWX	PbfbUXP	ZR	PX]VRZeXP	�ZR�k���y�n�	JM			r������y��	���	�������y��	��	��� I	JMKJ	rx�o¡s{wx¢	oq	�o{£I	JMKJKJ	NO	b	̂ZRVSZT	ZO	VWX	�ZR�	S]	\ZgXRXP	\ZTVRbRe	VZ	VWX	�ZT]VRQ\VSZT	�bTbUXR�]	ZR	�R\WSVX\V�]	RX�QX]V	ZR	VZ	RX�QSRXfXTV]	]̂X\SOS\bcce	XĥRX]]XP	ST	VWX	�ZTVRb\V	�Z\QfXTV]a	SV	fQ]Va	SO	RX�QX]VXP	ST	̀RSVSTU	de	XSVWXRa	dX	QT\ZgXRXP	OZR	VWXSR	XhbfSTbVSZT	bTP	dX	RX̂cb\XP	bV	VWX	�ZTVRb\VZR�]	XĥXT]X	̀SVWZQV	\WbTUX	ST	VWX	�ZTVRb\V	�SfXkI	JMKJKM	NO	b	̂ZRVSZT	ZO	VWX	�ZR�	Wb]	dXXT	\ZgXRXP	VWbV	VWX	�ZT]VRQ\VSZT	�bTbUXR	ZR	�R\WSVX\V	Wb]	TZV	]̂X\SOS\bcce	RX�QX]VXP	VZ	XhbfSTX	̂RSZR	VZ	SV]	dXSTU	\ZgXRXPa	VWX	�ZT]VRQ\VSZT	�bTbUXR	ZR	�R\WSVX\V	fbe	RX�QX]V	VZ	]XX	]Q\W	�ZR�	bTP	SV	]Wbcc	dX	QT\ZgXRXP	de	VWX	�ZTVRb\VZRk	NO	]Q\W	�ZR�	S]	ST	b\\ZRPbT\X	̀SVW	VWX	�ZTVRb\V	�Z\QfXTV]a	VWX	�ZTVRb\VZR	]Wbcc	dX	XTVSVcXP	VZ	bT	X�QSVbdcX	bP[Q]VfXTV	VZ	VWX	�ZTVRb\V	iQf	bTP	�ZTVRb\V	�SfX	b]	fbe	dX	b̂ R̂ẐRSbVXk	NO	]Q\W	�ZR�	S]	TZV	ST	b\\ZRPbT\X	̀SVW	VWX	�ZTVRb\V	�Z\QfXTV]a	VWX	\Z]V]	ZO	QT\ZgXRSTU	VWX	�ZR�a	bTP	VWX	\Z]V	ZO	\ZRRX\VSZTa	]Wbcc	dX	bV	VWX	�ZTVRb\VZR�]	XĥXT]XkI	JMKM	�o{{s�zwox	oq	�o{£I	JMKMKJ	usqo{s	�v¤pz}xzw}�	�o�|�szwox�WX	�ZTVRb\VZR	]Wbcc	̂RZf̂ Vce	\ZRRX\V	�ZR�	RX[X\VXP	de	VWX	�ZT]VRQ\VSZT	�bTbUXR	ZR	�R\WSVX\V	ZR	ObScSTU	VZ	\ZTOZRf	VZ	VWX	RX�QSRXfXTV]	ZO	VWX	�ZTVRb\V	�Z\QfXTV]a	PS]\ZgXRXP	dXOZRX	iQd]VbTVSbc	�Zf̂ cXVSZTa	bTP	̀WXVWXR	ZR	TZV	ObdRS\bVXPa	ST]VbccXP	ZR	\Zf̂ cXVXPk	�Z]V]	ZO	\ZRRX\VSTU	]Q\W	RX[X\VXP	�ZR�a	ST\cQPSTU	bPPSVSZTbc	VX]VSTU	bTP	ST]̂X\VSZT]a	VWX	\Z]V	ZO	QT\ZgXRSTU	bTP	RX̂cb\XfXTVa	bTP	\Zf̂ XT]bVSZT	OZR	VWX	�ZT]VRQ\VSZT	�bTbUXR�]	bTP	�R\WSVX\V�]	]XRgS\X]	bTP	XĥXT]X]	fbPX	TX\X]]bRe	VWXRXdea	]Wbcc	dX	bV	VWX	�ZTVRb\VZR�]	XĥXT]Xk



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	�./��/��	0(	��	�.1��1���2	�#��	3�#��	4�����2�2��25	-����	�6����%	��	��1�.1���7!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D��5��.E���F GH

I	JKLKLK	MNOPQ	RSTUOVWOXVY	Z[\]YPOX[WI	JKLKLKLJ	̂_	̀aabcbd_	cd	cef	gd_ch̀icdhjk	dlmbǹcbd_k	o_afh	pficbd_	qrst	but	vbceb_	cvd	wf̀hk	̀ucfh	cef	àcf	du	polkc̀_cb̀m	gdxymfcbd_	du	cef	zdh{	dh	afkbn_̀cfa	ydhcbd_	cefhfdut	dh	̀ucfh	cef	àcf	udh	idxxf_ifxf_c	du	v̀hh̀_cbfk	fkc̀lmbkefa	o_afh	pficbd_	|r|r}t	dh	lw	cfhxk	du	̀_w	̀yymbìlmf	kyfib̀m	v̀hh̀_cw	hf~obhfa	lw	cef	gd_ch̀ic	�dioxf_ckt	_̀w	du	cef	zdh{	bk	udo_a	cd	lf	_dc	b_	̀iidhà_if	vbce	cef	hf~obhfxf_ck	du	cef	gd_ch̀ic	�dioxf_ckt	cef	gd_ch̀icdh	kèmm	idhhfic	bc	yhdxycmw	̀ucfh	hfifbyc	du	vhbccf_	_dcbif	uhdx	cef	�v_fh	cd	ad	kdt	o_mfkk	cef	�v_fh	èk	yhf�bdokmw	nb�f_	cef	gd_ch̀icdh	̀	vhbccf_	̀iifyc̀_if	du	koie	id_abcbd_r	�ef	�v_fh	kèmm	nb�f	koie	_dcbif	yhdxycmw	̀ucfh	abkid�fhw	du	cef	id_abcbd_r	̂u	cef	gd_ch̀icdh	ùbmk	cd	idhhfic	_d_id_udhxb_n	zdh{	vbceb_	̀	hf̀kd_̀lmf	cbxf	aohb_n	cèc	yfhbda	̀ucfh	hfifbyc	du	_dcbif	uhdx	cef	�v_fht	gd_kchoicbd_	� _̀̀nfh	dh	�hiebcfict	cef	�v_fh	x̀w	idhhfic	bc	b_	̀iidhà_if	vbce	pficbd_	�rsrI	JKLKLKLK	�ef	cvd�wf̀h	yfhbda	udh	idhhficbd_	du	zdh{	kèmm	lf	f�cf_afa	vbce	hfkyfic	cd	ydhcbd_k	du	zdh{	ubhkc	yfhudhxfa	̀ucfh	polkc̀_cb̀m	gdxymfcbd_	lw	cef	yfhbda	du	cbxf	lfcvff_	polkc̀_cb̀m	gdxymfcbd_	̀_a	cef	̀icòm	idxymfcbd_	du	cèc	ydhcbd_	du	cef	zdh{rI	JKLKLKL�	�ef	cvd�wf̀h	yfhbda	udh	idhhficbd_	du	zdh{	kèmm	_dc	lf	f�cf_afa	lw	idhhficb�f	zdh{	yfhudhxfa	lw	cef	gd_ch̀icdh	yohkò_c	cd	cebk	pficbd_	}�r�rI	JKLKL�	�ef	gd_ch̀icdh	kèmm	hfxd�f	uhdx	cef	kbcf	ydhcbd_k	du	cef	zdh{	cèc	̀hf	_dc	b_	̀iidhà_if	vbce	cef	hf~obhfxf_ck	du	cef	gd_ch̀ic	�dioxf_ck	̀_a	̀hf	_fbcefh	idhhficfa	lw	cef	gd_ch̀icdh	_dh	̀iifycfa	lw	cef	�v_fhrI	JKLKL�	�ef	gd_ch̀icdh	kèmm	lf̀h	cef	idkc	du	idhhficb_n	afkchdwfa	dh	àx̀nfa	id_kchoicbd_	du	cef	�v_fht	pfỳh̀cf	gd_ch̀icdhkt	dh	dcefh	gd_ch̀icdhkt	vefcefh	idxymfcfa	dh	ỳhcb̀mmw	idxymfcfat	ìokfa	lw	cef	gd_ch̀icdhjk	idhhficbd_	dh	hfxd�̀m	du	zdh{	cèc	bk	_dc	b_	̀iidhà_if	vbce	cef	hf~obhfxf_ck	du	cef	gd_ch̀ic	�dioxf_ckrI	JKLKL�	�dceb_n	id_c̀b_fa	b_	cebk	pficbd_	}�r�	kèmm	lf	id_kchofa	cd	fkc̀lmbke	̀	yfhbda	du	mbxbc̀cbd_	vbce	hfkyfic	cd	dcefh	dlmbǹcbd_k	cef	gd_ch̀icdh	èk	o_afh	cef	gd_ch̀ic	�dioxf_ckr	�kc̀lmbkexf_c	du	cef	cvd�wf̀h	yfhbda	udh	idhhficbd_	du	zdh{	̀k	afkihblfa	b_	pficbd_	}�r�r�	hfm̀cfk	d_mw	cd	cef	kyfibubi	dlmbǹcbd_	du	cef	gd_ch̀icdh	cd	idhhfic	cef	zdh{t	̀_a	èk	_d	hfm̀cbd_keby	cd	cef	cbxf	vbceb_	vebie	cef	dlmbǹcbd_	cd	idxymw	vbce	cef	gd_ch̀ic	�dioxf_ck	x̀w	lf	kdonec	cd	lf	f_udhifat	_dh	cd	cef	cbxf	vbceb_	vebie	yhdiffab_nk	x̀w	lf	idxxf_ifa	cd	fkc̀lmbke	cef	gd_ch̀icdhjk	mb̀lbmbcw	vbce	hfkyfic	cd	cef	gd_ch̀icdhjk	dlmbǹcbd_k	dcefh	cè_	kyfibubìmmw	cd	idhhfic	cef	zdh{rI	JKL�	M��P]OVW�P	[N	�[W�[WN[Q\XW�	�[Q�û	cef	�v_fh	yhfufhk	cd	̀iifyc	zdh{	cèc	bk	_dc	b_	̀iidhà_if	vbce	cef	hf~obhfxf_ck	du	cef	gd_ch̀ic	�dioxf_ckt	cef	�v_fh	x̀w	ad	kd	b_kcf̀a	du	hf~obhb_n	bck	hfxd�̀m	̀_a	idhhficbd_t	b_	vebie	ìkf	cef	gd_ch̀ic	pox	vbmm	lf	hfaoifa	̀k	ỳyhdyhb̀cf	̀_a	f~obc̀lmfr	poie	̀a�okcxf_c	kèmm	lf	̀uuficfa	vefcefh	dh	_dc	ub_̀m	ỳwxf_c	èk	lff_	x̀afrM���Z��	J�			��RZ���M����R	�����R���RI	J�LJ	�[�PQWXW�	�V��ef	gd_ch̀ic	kèmm	lf	nd�fh_fa	lw	cef	m̀v	du	cef	ym̀if	vefhf	cef	 hd�fic	bkrI	J�LK	RS��PUU[QU	VW¡	MUUX�WUI	J�LKLJ	�ef	�v_fh	̀_a	gd_ch̀icdh	hfkyficb�fmw	lb_a	cefxkfm�fkt	cefbh	ỳhc_fhkt	koiifkkdhkt	̀kkbn_kt	̀_a	mfǹm	hfyhfkf_c̀cb�fk	cd	id�f_̀_ckt	̀nhffxf_ckt	̀_a	dlmbǹcbd_k	id_c̀b_fa	b_	cef	gd_ch̀ic	�dioxf_ckr	��ifyc	̀k	yhd�bafa	b_	pficbd_	}qr�r�t	_fbcefh	ỳhcw	cd	cef	gd_ch̀ic	kèmm	̀kkbn_	cef	gd_ch̀ic	̀k	̀	vedmf	vbcedoc	vhbccf_	id_kf_c	du	cef	dcefhr	û	fbcefh	ỳhcw	̀ccfxyck	cd	x̀{f	̀_	̀kkbn_xf_c	vbcedoc	koie	id_kf_ct	cèc	ỳhcw	kèmm	_f�fhcefmfkk	hfx̀b_	mfǹmmw	hfkyd_kblmf	udh	̀mm	dlmbǹcbd_k	o_afh	cef	gd_ch̀icr¢£¤¥¤¦¥¤§̈	©ª«ª¬ª©I	J�L�	�X�®OU	VW¡	�P\P¡XPUI	J�L�LJ	�ocbfk	̀_a	dlmbǹcbd_k	bxydkfa	lw	cef	gd_ch̀ic	�dioxf_ck	̀_a	hbneck	̀_a	hfxfabfk	̀�̀bm̀lmf	cefhfo_afh	kèmm	lf	b_	̀aabcbd_	cd	̀_a	_dc	̀	mbxbc̀cbd_	du	aocbfkt	dlmbǹcbd_kt	hbneckt	̀_a	hfxfabfk	dcefhvbkf	bxydkfa	dh	̀�̀bm̀lmf	lw	m̀vrI	J�L�LK	�d	̀icbd_	dh	ùbmohf	cd	̀ic	lw	cef	�v_fht	gd_kchoicbd_	� _̀̀nfht	�hiebcfict	dh	gd_ch̀icdh	kèmm	id_kcbcocf	̀	v̀b�fh	du	̀	hbnec	dh	aocw	̀uudhafa	cefx	o_afh	cef	gd_ch̀ict	_dh	kèmm	koie	̀icbd_	dh	ùbmohf	cd	̀ic	id_kcbcocf	̀yyhd�̀m	du	dh	̀i~obfkif_if	b_	̀	lhf̀ie	cefhfo_afht	f�ifyc	̀k	x̀w	lf	kyfibubìmmw	̀nhffa	oyd_	b_	vhbcb_nr
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I	JKLM	NOPQP	RST	USPVOWQXYSPI	JKLMLJ	Z[\]\̂	_̀\a[b]_c̀\̂	d̀e	daafcgdh\	ci	acf]_c̀\	ci	]j[	kcfl	\jdhh	m[	nde[	d\	f[op_f[e	mq	]j[	rc̀]fdb]	scbpn[̀]\	d̀e	mq	daah_bdmh[	hdt\̂	\]d]p][\̂	cfe_̀d̀b[\̂	bce[\̂	fph[\̂	d̀e	f[uphd]_c̀\	cf	hdtiph	cfe[f\	ci	apmh_b	dp]jcf_]_[\v	ẁh[\\	c]j[ft_\[	afcg_e[ê	]j[	rc̀]fdb]cf	\jdhh	ndl[	dffd̀u[n[̀]\	icf	\pbj	][\]\̂	_̀\a[b]_c̀\̂	d̀e	daafcgdh\	t_]j	d̀	_̀e[a[̀e[̀]	][\]_̀u	hdmcfd]cfq	cf	[̀]_]q	dbb[a]dmh[	]c	]j[	xt̀[f̂	cf	t_]j	]j[	daafcaf_d][	apmh_b	dp]jcf_]q̂	d̀e	\jdhh	m[df	dhh	f[hd][e	bc\]\	ci	][\]\̂	_̀\a[b]_c̀\̂	d̀e	daafcgdh\v	Zj[	rc̀]fdb]cf	\jdhh	u_g[	]j[	rc̀\]fpb]_c̀	yd̀du[f	d̀e	zfbj_][b]	]_n[hq	̀c]_b[	ci	tj[̀	d̀e	tj[f[	][\]\	d̀e	_̀\a[b]_c̀\	df[	]c	m[	nde[	\c	]jd]	]j[	rc̀\]fpb]_c̀	yd̀du[f	d̀e	zfbj_][b]	ndq	m[	af[\[̀]	icf	\pbj	afcb[epf[\v	Zj[	xt̀[f	\jdhh	m[df	bc\]\	ci	][\]\̂	_̀\a[b]_c̀\̂	cf	daafcgdh\	]jd]	ec	̀c]	m[bcn[	f[op_f[n[̀]\	p̀]_h	di][f	m_e\	df[	f[b[_g[e	cf	̀[uc]_d]_c̀\	bc̀bhpe[ev	Zj[	xt̀[f	\jdhh	e_f[b]hq	dffd̀u[	d̀e	adq	icf	][\]\̂	_̀\a[b]_c̀\̂	cf	daafcgdh\	tj[f[	mp_he_̀u	bce[\	cf	daah_bdmh[	hdt\	cf	f[uphd]_c̀\	\c	f[op_f[vI	JKLML{	|i	]j[	rc̀\]fpb]_c̀	yd̀du[f̂	zfbj_][b]̂	xt̀[f̂	cf	apmh_b	dp]jcf_]_[\	jdg_̀u	}pf_\e_b]_c̀	e[][fn_̀[	]jd]	acf]_c̀\	ci	]j[	kcfl	f[op_f[	dee_]_c̀dh	][\]_̀û	_̀\a[b]_c̀ 	̂cf	daafcgdh	̀c]	_̀bhpe[e	p̀e[f	~[b]_c̀	��v�v�̂	]j[	rc̀\]fpb]_c̀	yd̀du[f	d̀e	zfbj_][b]	t_hĥ	pac̀	tf_]][̀	dp]jcf_�d]_c̀	ifcn	]j[	xt̀[f̂	_̀\]fpb]	]j[	rc̀]fdb]cf	]c	ndl[	dffd̀u[n[̀]\	icf	\pbj	dee_]_c̀dh	][\]_̀û	_̀\a[b]_c̀ 	̂cf	daafcgdĥ	mq	d̀	[̀]_]q	dbb[a]dmh[	]c	]j[	xt̀[f̂	d̀e	]j[	rc̀]fdb]cf	\jdhh	u_g[	]_n[hq	̀c]_b[	]c	]j[	rc̀\]fpb]_c̀	yd̀du[f	d̀e	zfbj_][b]	ci	tj[̀	d̀e	tj[f[	][\]\	d̀e	_̀\a[b]_c̀\	df[	]c	m[	nde[	\c	]jd]	]j[	rc̀\]fpb]_c̀	yd̀du[f	d̀e	zfbj_][b]	ndq	m[	af[\[̀]	icf	\pbj	afcb[epf[\v	~pbj	bc\]\̂	[�b[a]	d\	afcg_e[e	_̀	~[b]_c̀	��v�v�̂	\jdhh	m[	d]	]j[	xt̀[f�\	[�a[̀\[vI	JKLMLK	|i	afcb[epf[\	icf	][\]_̀û	_̀\a[b]_c̀ 	̂cf	daafcgdh	p̀e[f	~[b]_c̀\	��v�v�	d̀e	��v�v�	f[g[dh	id_hpf[	ci	]j[	acf]_c̀\	ci	]j[	kcfl	]c	bcnahq	t_]j	f[op_f[n[̀]\	[\]dmh_\j[e	mq	]j[	rc̀]fdb]	scbpn[̀]\̂	dhh	bc\]\	nde[	̀[b[\\dfq	mq	\pbj	id_hpf[̂	_̀bhpe_̀u	]jc\[	ci	f[a[d][e	afcb[epf[\	d̀e	bcna[̀\d]_c̀	icf	]j[	rc̀\]fpb]_c̀	yd̀du[f�\	d̀e	zfbj_][b]�\	\[fg_b[\	d̀e	[�a[̀\[\̂	\jdhh	m[	d]	]j[	rc̀]fdb]cf�\	[�a[̀\[vI	JKLMLM	�[op_f[e	b[f]_i_bd][\	ci	][\]_̀û	_̀\a[b]_c̀ 	̂cf	daafcgdh	\jdhĥ	p̀h[\\	c]j[ft_\[	f[op_f[e	mq	]j[	rc̀]fdb]	scbpn[̀]\̂	m[	\[bpf[e	mq	]j[	rc̀]fdb]cf	d̀e	afcna]hq	e[h_g[f[e	]c	]j[	rc̀\]fpb]_c̀	yd̀du[f	icf	]fd̀\n_]]dh	]c	]j[	zfbj_][b]vI	JKLML�	|i	]j[	rc̀\]fpb]_c̀	yd̀du[f	cf	zfbj_][b]	_\	]c	cm\[fg[	][\]\̂	_̀\a[b]_c̀\̂	cf	daafcgdh\	f[op_f[e	mq	]j[	rc̀]fdb]	scbpn[̀]\̂	]j[	rc̀\]fpb]_c̀	yd̀du[f	cf	zfbj_][b]	t_hh	ec	\c	afcna]hq	d̀ê	tj[f[	afdb]_bdmh[̂	d]	]j[	̀cfndh	ahdb[	ci	][\]_̀uvI	JKLML�	Z[\]\	cf	_̀\a[b]_c̀\	bc̀epb][e	apf\pd̀]	]c	]j[	rc̀]fdb]	scbpn[̀]\	\jdhh	m[	nde[	afcna]hq	]c	dgc_e	p̀f[d\c̀dmh[	e[hdq	_̀	]j[	kcflvI	JKL�	USQO�OPQ	�dqn[̀]\	]c	rc̀]fdb]cf̂	_̀bhpe_̀u	d̀q	_̀][f[\]̂	\jdhh	m[	bc̀\_\][̀]	t_]j	]j_\	zuf[[n[̀]	d̀e	_̀	dbbcfed̀b[	t_]j	�[t	�cfl	~]d][	�[̀[fdh	yp̀_b_adh	�dt	~[b]_c̀	����mvI	JKL�	NX�O	�X�XQP	YS	��RX�PZj[	xt̀[f	d̀e	rc̀]fdb]cf	\jdhh	bcnn[̀b[	dhh	bhd_n\	d̀e	bdp\[\	ci	db]_c̀ 	̂tj[]j[f	_̀	bc̀]fdb]̂	]cf]̂	mf[dbj	ci	tdffd̀]q	cf	c]j[ft_\[̂	dud_̀\]	]j[	c]j[f	df_\_̀u	cp]	ci	cf	f[hd][e	]c	]j[	rc̀]fdb]	_̀	dbbcfed̀b[	t_]j	]j[	f[op_f[n[̀]\	ci	]j[	i_̀dh	e_\ap][	f[\chp]_c̀	n[]jce	\[h[b][e	_̀	]j[	zuf[[n[̀]	t_]j_̀	]j[	]_n[	a[f_ce	\a[b_i_[e	mq	daah_bdmh[	hdt̂	mp]	_̀	d̀q	bd\[̂	̀c]	ncf[	]jd̀	��	q[df\	di][f	]j[	ed][	ci	~pm\]d̀]_dh	rcnah[]_c̀	ci	]j[	kcflv	Zj[	xt̀[f	d̀e	rc̀]fdb]cf	td_g[	dhh	bhd_n\	d̀e	bdp\[\	ci	db]_c̀	̀c]	bcnn[̀b[e	_̀	dbbcfed̀b[	t_]j	]j_\	~[b]_c̀	��v�vI	JKL�	���R�	�VVY�Q�SXQ�I	JKL�LJZj[	rc̀]fdb]cf	\jdhh	nd_̀]d_̀	ach_b_[\	ci	[nahcqn[̀]	d\	ichhct\�LJ	 Zj[	rc̀]fdb]cf	d̀e	]j[	rc̀]fdb]cf�\	\pmbc̀]fdb]cf\	\jdhh	̀c]	e_\bf_n_̀d][	dud_̀\]	d̀q	[nahcq[[	cf	daah_bd̀]	icf	[nahcqn[̀]	m[bdp\[	ci	fdb[̂	f[h_u_c̀ 	̂bchcf̂	\[�̂	cf	̀d]_c̀dh	cf_u_̀v	Zj[	rc̀]fdb]cf	\jdhh	]dl[	dii_fnd]_g[	db]_c̀	]c	[̀\pf[	]jd]	daah_bd̀]\	df[	[nahcq[ê	d̀e	]jd]	[nahcq[[\	df[	]f[d][e	epf_̀u	[nahcqn[̀]	t_]jcp]	f[udfe	]c	]j[_f	fdb[̂	f[h_u_c̀ 	̂bchcf̂	\[�̂	cf	̀d]pfdh	cf_u_̀v	~pbj	db]_c̀	\jdhh	_̀bhpe[̂	mp]	̀c]	m[	h_n_][e	]ĉ	]j[	ichhct_̀u�	[nahcqn[̀]̂	paufde_̀û	e[nc]_c̀	cf	]fd̀\i[f�	f[bfp_]n[̀]	cf	f[bfp_]n[̀]	deg[f]_\_̀u�	hdqcii	cf	][fn_̀d]_c̀�	fd][\	ci	adq	cf	c]j[f	icfn\	ci	bcna[̀\d]_c̀�	d̀e	\[h[b]_c̀	icf	]fd_̀_̀û	_̀bhpe_̀u	daaf[̀]_b[\j_av	Zj[	rc̀]fdb]cf	duf[[\	]c	ac\]	_̀	bc̀\a_bpcp\	ahdb[\̂	dgd_hdmh[	]c	[nahcq[[\	d̀e	daah_bd̀]\	icf	[nahcqn[̀]̂	̀c]_b[	\[]]_̀u	icf]j	]j[	ach_b_[\	ci	c̀̀�e_\bf_n_̀d]_c̀v
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IJ	 KLM	NOPQRSTQOR	SPU	QLM	NOPQRSTQORVW	WXYTOPQRSTQORW	WLSZZ[	\P	SZZ	WOZ\T\QSQ\OPW	OR	SU]MRQ\WM̂MPQ	_OR	M̂ Z̀OaMMW	̀ZSTMU	Ya	QLM̂	OR	OP	QLM\R	YMLSZ_[	WQSQM	QLSQ	SZZ	bXSZ\_\MU	S̀ Z̀\TSPQW	c\ZZ	RMTM\]M	TOPW\UMRSQ\OP	_OR	M̂ Z̀Oâ MPQ	c\QLOXQ	RMdSRU	QO	RSTM[	RMZ\d\OP[	TOZOR[	WMe	OR	PSQ\OPSZ	OR\d\Pfg	hiIj	klmn	olpnqg	hiIjIh	KLM	NOPQRSTQOR	WLSZZ	TÔ Z̀a	c\QL	rRM]S\Z\Pd	sSdM	tSQMW	\WWXMU	SPU	̀MR\OU\TSZZa	X̀USQMU[	Ya	QLM	uMc	vORw	xQSQM	yM̀SRQ̂MPQ	O_	zSYOR[	_OR	QLM	ZOTSQ\OP	SPU	UXRSQ\OP	O_	QLM	rRO{MTQf|o}~���	h�			}�o�~�|}~��	�o	�������~��	��	}��	���}o|�}g	h�Ih	}n����lp���	��	p�n	���p�l�p��g	h�IhIh	KLM	NOPQRSTQOR	̂Sa	QMR̂\PSQM	QLM	NOPQRSTQ	\_	QLM	sORw	\W	WQÒ M̀U	_OR	S	̀MR\OU	O_	��	TOPWMTXQ\]M	USaW	QLROXdL	PO	STQ	OR	_SXZQ	O_	QLM	NOPQRSTQOR[	S	xXYTOPQRSTQOR[	S	xXY�WXYTOPQRSTQOR[	QLM\R	SdMPQW	OR	M̂ Z̀OaMMW[	OR	SPa	OQLMR	̀MRWOPW	OR	MPQ\Q\MW	̀MR_OR̂\Pd	̀ORQ\OPW	O_	QLM	sORw[	XPUMR	U\RMTQ	OR	\PU\RMTQ	TOPQRSTQ	c\QL	QLM	NOPQRSTQOR[	_OR	SPa	O_	QLM	_OZZOc\Pd	RMSWOPW�Ih �WWXSPTM	O_	SP	ORUMR	O_	S	TOXRQ	OR	OQLMR	̀XYZ\T	SXQLOR\Qa	LS]\Pd	{XR\WU\TQ\OP	QLSQ	RMbX\RMW	SZZ	sORw	QO	YM	WQÒ M̀U�IJ �P	STQ	O_	dO]MRP̂ MPQ[	WXTL	SW	S	UMTZSRSQ\OP	O_	PSQ\OPSZ	M̂MRdMPTa[	QLSQ	RMbX\RMW	SZZ	sORw	QO	YM	WQÒ M̀U�Ii �MTSXWM	QLM	NOPWQRXTQ\OP	�SPSdMR	LSW	POQ	TMRQ\_\MU	OR	QLM	�RTL\QMTQ	LSW	POQ	\WWXMU	S	NMRQ\_\TSQM	_OR	rSâ MPQ	SPU	LSW	POQ	POQ\_\MU	QLM	NOPQRSTQOR	O_	QLM	RMSWOP	_OR	c\QLLOZU\Pd	TMRQ\_\TSQ\OP	SW	̀RO]\UMU	\P	xMTQ\OP	�f�[	OR	YMTSXWM	QLM	�cPMR	LSW	POQ	̂SUM	̀Sâ MPQ	OP	S	NMRQ\_\TSQM	_OR	rSâ MPQ	c\QL\P	QLM	Q\̂M	WQSQMU	\P	QLM	NOPQRSTQ	 ¡¢£¢¤£¢¥¦§	̈©ª©«©̈¬yOTX̂ MPQWIg	h�IhIJ	KLM	NOPQRSTQOR	̂Sa	QMR̂\PSQM	QLM	NOPQRSTQ	\_[	QLROXdL	PO	STQ	OR	_SXZQ	O_	QLM	NOPQRSTQOR[	S	xXYTOPQRSTQOR[	S	xXY�WXYTOPQRSTQOR[	QLM\R	SdMPQW	OR	M̂ Z̀OaMMW[	OR	SPa	OQLMR	̀MRWOPW	OR	MPQ\Q\MW	̀MR_OR̂\Pd	̀ORQ\OPW	O_	QLM	sORw[	XPUMR	U\RMTQ	OR	\PU\RMTQ	TOPQRSTQ	c\QL	QLM	NOPQRSTQOR[	RM̀MSQMU	WXẀMPW\OPW[	UMZSaW[	OR	\PQMRRX̀Q\OPW	O_	QLM	MPQ\RM	sORw	Ya	QLM	�cPMR	SW	UMWTR\YMU	\P	xMTQ\OP	�f�[	TOPWQ\QXQM	\P	QLM	SddRMdSQM	̂ORM	QLSP	��	̀MRTMPQ	O_	QLM	QOQSZ	PX̂ YMR	O_	USaW	WTLMUXZMU	_OR	TÔ Z̀MQ\OP[	OR	®�	USaW	\P	SPa	�̄°�USa	̀MR\OU[	cL\TLM]MR	\W	ZMWWfg	h�IhIi	�_	OPM	O_	QLM	RMSWOPW	UMWTR\YMU	\P	xMTQ\OP	�ff	OR	�ff®	Me\WQW[	QLM	NOPQRSTQOR	̂Sa[	X̀OP	QL\RUa	USaWV	POQ\TM	QO	QLM	�cPMR[	NOPWQRXTQ\OP	�SPSdMR	SPU	�RTL\QMTQ[	QMR̂\PSQM	QLM	NOPQRSTQ	SPU	RMTO]MR	_RÔ	QLM	�cPMR	̀Sâ MPQ	_OR	sORw	R̀ÒMRZa	MeMTXQMUfg	h�IhI�	�_	QLM	sORw	\W	WQÒ M̀U	_OR	S	̀MR\OU	O_	̄�	TOPWMTXQ\]M	USaW	QLROXdL	PO	STQ	OR	_SXZQ	O_	QLM	NOPQRSTQOR[	S	xXYTOPQRSTQOR[	S	xXY�WXYTOPQRSTQOR[	OR	QLM\R	SdMPQW	OR	M̂ Z̀OaMMW[	OR	SPa	OQLMR	̀MRWOPW	̀MR_OR̂\Pd	̀ORQ\OPW	O_	QLM	sORw	YMTSXWM	QLM	�cPMR	LSW	RM̀MSQMUZa	_S\ZMU	QO	_XZ_\ZZ	QLM	�cPMRVW	OYZ\dSQ\OPW	XPUMR	QLM	NOPQRSTQ	yOTX̂ MPQW	c\QL	RMẀMTQ	QO	̂SQQMRW	\̂ ÒRQSPQ	QO	QLM	̀ROdRMWW	O_	QLM	sORw[	QLM	NOPQRSTQOR	̂Sa[	X̀OP	QL\RQa	SUU\Q\OPSZ	USaWV	POQ\TM	QO	QLM	�cPMR[	NOPWQRXTQ\OP	�SPSdMR	SPU	�RTL\QMTQ[	QMR̂\PSQM	QLM	NOPQRSTQ	SPU	RMTO]MR	_RÔ 	QLM	�cPMR	SW	̀RO]\UMU	\P	xMTQ\OP	�ff�fg	h�IJ	}n����lp���	��	p�n	�±�n�	²��	�l³qng	h�IJIh	KLM	�cPMR	̂Sa	QMR̂\PSQM	QLM	NOPQRSTQ	\_	QLM	NOPQRSTQORIh RM_XWMW	OR	_S\ZW	QO	WX̀ Z̀a	MPOXdL	̀RÒMRZa	Ww\ZZMU	cORwMRW	OR	̀RÒMR	̂SQMR\SZW�IJ _S\ZW	QO	̂SwM	̀Sâ MPQ	QO	xXYTOPQRSTQORW	OR	WX̀ Z̀\MRW	\P	STTORUSPTM	c\QL	QLM	RMẀMTQ\]M	SdRMM̂MPQW	YMQcMMP	QLM	NOPQRSTQOR	SPU	QLM	xXYTOPQRSTQORW	OR	WX̀ Z̀\MRW�Ii U\WRMdSRUW	S̀ Z̀\TSYZM	ZScW[	WQSQXQMW[	ORU\PSPTMW[	TOUMW[	RXZMW	SPU	RMdXZSQ\OPW[	OR	ZSc_XZ	ORUMRW	O_	S	X̀YZ\T	SXQLOR\Qa�	ORI� OQLMRc\WM	\W	dX\ZQa	O_	WXYWQSPQ\SZ	YRMSTL	O_	S	̀RO]\W\OP	O_	QLM	NOPQRSTQ	yOTX̂ MPQWfÍ �RMSTLMW	SPa	cSRRSPQa	̂SUM	Ya	QLM	NOPQRSTQOR	XPUMR	OR	̀XRWXSPQ	QO	QLM	NOPQRSTQ	yOTX̂ MPQWfIµ ¶S\ZW	QO	_XRP\WL	QLM	�cPMR	c\QL	SWWXRSPTMW	WSQ\W_STQORa	QO	QLM	�cPMR	M]\UMPT\Pd	QLM	NOPQRSTQORVW	SY\Z\Qa	QO	TÔ Z̀MQM	QLM	sORw	\P	TÔ Z̀\SPTM	c\QL	SZZ	O_	QLM	RMbX\RM̂MPQW	O_	QLM	NOPQRSTQ	yOTX̂ MPQWfg	h�IJIJ	sLMP	SPa	O_	QLM	RMSWOPW	UMWTR\YMU	\P	xMTQ\OP	�f®f	Me\WQ[	QLM	�cPMR	̂Sa[	c\QLOXQ	̀RM{XU\TM	QO	SPa	OQLMR	R\dLQW	OR	RM̂MU\MW	O_	QLM	�cPMR	SPU	S_QMR	d\]\Pd	QLM	NOPQRSTQOR	SPU	QLM	NOPQRSTQORVW	WXRMQa[	\_	SPa[	WM]MP	USaWV	cR\QQMP	POQ\TM[	QMR̂\PSQM	M̂ Z̀Oâ MPQ	O_	QLM	NOPQRSTQOR	SPU	̂Sa[	WXY{MTQ	QO	SPa	̀R\OR	R\dLQW	O_	QLM	WXRMQa�Ih ·eTZXUM	QLM	NOPQRSTQOR	_RÔ 	QLM	W\QM	SPU	QSwM	̀OWWMWW\OP	O_	SZZ	̂SQMR\SZW[	MbX\̀̂ MPQ[	QOOZW[	SPU	TOPWQRXTQ\OP	MbX\̀̂ MPQ	SPU	̂STL\PMRa	QLMRMOP	OcPMU	Ya	QLM	NOPQRSTQOR�
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IJ KLLMNO	PQQRSTUMTO	VW	QXYLVTOZPLOQ	NXZQXPTO	OV	[MLORVT	\]̂_	PT̀Ia bRTRQc	OcM	dVZe	Yf	gcPOMhMZ	ZMPQVTPYiM	UMOcV̀	OcM	jgTMZ	UPf	̀MMU	MkNM̀RMTO]	lNVT	gZROOMT	ZMmXMQO	VW	OcM	nVTOZPLOVZo	OcM	jgTMZ	QcPii	WXZTRQc	OV	OcM	nVTOZPLOVZ	P	̀MOPRiM̀	PLLVXTORTS	VW	OcM	LVQOQ	RTLXZZM̀	Yf	OcM	jgTMZ	RT	WRTRQcRTS	OcM	dVZe]p	qrIJIa	dcMT	OcM	jgTMZ	OMZURTPOMQ	OcM	nVTOZPLO	WVZ	VTM	VW	OcM	ZMPQVTQ	QOPOM̀	RT	[MLORVT	ŝ]t]so	OcM	nVTOZPLOVZ	QcPii	TVO	YM	MTOROiM̀	OV	ZMLMRhM	WXZOcMZ	NPfUMTO	XTORi	OcM	dVZe	RQ	WRTRQcM̀]p	qrIJIr	uW	OcM	XTNPR̀	YPiPTLM	VW	OcM	nVTOZPLO	[XU	MkLMM̀Q	LVQOQ	VW	WRTRQcRTS	OcM	dVZeo	RTLiX̀RTS	LVUNMTQPORVT	WVZ	OcM	nVTQOZXLORVT	vPTPSMZwQ	PT̀	KZLcROMLOwQ	QMZhRLMQ	PT̀	MkNMTQMQ	UP̀M	TMLMQQPZf	OcMZMYfo	PT̀	VOcMZ	̀PUPSMQ	RTLXZZM̀	Yf	OcM	jgTMZ	PT̀	TVO	MkNZMQQif	gPRhM̀o	QXLc	MkLMQQ	QcPii	YM	NPR̀	OV	OcM	nVTOZPLOVZ]	uW	QXLc	LVQOQ	PT̀	P̀UPSMQ	MkLMM̀	OcM	XTNPR̀	YPiPTLMo	OcM	nVTOZPLOVZ	QcPii	NPf	OcM	̀RWWMZMTLM	OV	OcM	jgTMZ]		xcM	LVQOQ	VW	WRTRQcRTS	OcM	dVZe	RTLiX̀Mo	gROcVXO	iRUROPORVTo	Pii	ZMPQVTPYiM	POOVZTMfwQ	WMMQo	P̀ R̀ORVTPi	OROiM	LVQOQo	RTQXZPTLMo	P̀ R̀ORVTPi	RTOMZMQO	YMLPXQM	VW	PTf	̀MiPf	RT	LVUNiMORTS	OcM	dVZeo	PT̀	Pii	VOcMZ	̀RZMLO	PT̀	RT̀RZMLO	PT̀	LVTQMmXMTORPi	̀PUPSMQ	RTLXZZM̀	Yf	OcM	jgTMZ	Yf	ZMPQVT	VW	OcM	OMZURTPORVT	VW	OcM	nVTOZPLOVZ	PQ	QOPOM̀	cMZMRT]p	qrIa	yz{|}~{��~	��	��}	��~}�	���	��~�}~�}~�}p	qrIaIq	xcM	jgTMZ	UPfo	gROcVXO	LPXQMo	VZ̀MZ	OcM	nVTOZPLOVZ	RT	gZRORTS	OV	QXQNMT̀o	̀MiPf	VZ	RTOMZZXNO	OcM	dVZeo	RT	gcViM	VZ	RT	NPZO	WVZ	QXLc	NMZRV̀	VW	ORUM	PQ	OcM	jgTMZ	UPf	̀MOMZURTM]p	qrIaIJ	K̀�XQOUMTO	VW	OcM	nVTOZPLO	[XU	UPf	RTLiX̀M	NZVWRO]	�V	P̀�XQOUMTO	QcPii	YM	UP̀M	OV	OcM	MkOMTO�Iq OcPO	NMZWVZUPTLM	RQo	gPQo	VZ	gVXì	cPhM	YMMTo	QV	QXQNMT̀M̀o	̀MiPfM̀o	VZ	RTOMZZXNOM̀o	Yf	PTVOcMZ	LPXQM	WVZ	gcRLc	OcM	nVTOZPLOVZ	RQ	ZMQNVTQRYiM_	VZIJ OcPO	PT	MmXROPYiM	P̀�XQOUMTO	RQ	UP̀M	VZ	̀MTRM̀	XT̀MZ	PTVOcMZ	NZVhRQRVT	VW	OcRQ	nVTOZPLO]p	qrIr	�}���~����~	��	��}	��~}�	���	��~�}~�}~�}p	qrIrIq		�VOgROcQOPT̀RTS	PTf	VOcMZ	NZVhRQRVT	OV	OcM	LVTOZPZf	RT	OcRQ	KSZMMUMTOo	OcM	jgTMZ	ZMQMZhMQ	OcM	ZRScO	PO	PTf	ORUM	PT̀	RT	ROQ	PYQViXOM	̀RQLZMORVT	OV	OMZURTPOM	OcM	QMZhRLMQ	VW	OcM	nVTOZPLOVZ	PT̀�VZ	OcM	dVZe	WVZ	OcM	jgTMZwQ	LVThMTRMTLM	PT̀	gROcVXO	LPXQM	Yf	SRhRTS	gZROOMT	TVORLM	OV	OcM	nVTOZPLOVZ]		xcRQ	OMZURTPORVT	WVZ	OcM	LVThMTRMTLM	VW	OcM	jgTMZ	NZVhRQRVT	PiiVgQ	PT̀	PXOcVZR�MQ	OcM	jgTMZ	OV	OMZURTPOM	OcRQ	KSZMMUMTO	PO	PTf	ORUM	PT̀	WVZ	PTf	ZMPQVT	gcPOQVMhMZ]		xcRQ	ZRScO	UPf	YM	MkMZLRQM̀	Yf	OcM	jgTMZ	RT	ROQ	LVUNiMOM	̀RQLZMORVT]p	qrIrIJ	lNVT	ZMLMRNO	VW	gZROOMT	TVORLM	WZVU	OcM	jgTMZ	VW	QXLc	OMZURTPORVT	WVZ	OcM	jgTMZwQ	LVThMTRMTLMo	OcM	nVTOZPLOVZ	QcPiiIq LMPQM	VNMZPORVTQ	PQ	̀RZMLOM̀	Yf	OcM	jgTMZ	RT	OcM	TVORLM_IJ OPeM	PLORVTQ	TMLMQQPZfo	VZ	OcPO	OcM	jgTMZ	UPf	̀RZMLOo	WVZ	OcM	NZVOMLORVT	PT̀	NZMQMZhPORVT	VW	OcM	dVZe_	PT̀Ia MkLMNO	WVZ	dVZe	̀RZMLOM̀	OV	YM	NMZWVZUM̀	NZRVZ	OV	OcM	MWWMLORhM	̀POM	VW	OMZURTPORVT	QOPOM̀	RT	OcM	TVORLMo	OMZURTPOM	Pii	MkRQORTS	QXYLVTOZPLOQ	PT̀	NXZLcPQM	VZ̀MZQ	PT̀	MTOMZ	RTOV	TV	WXZOcMZ	QXYLVTOZPLOQ	PT̀	NXZLcPQM	VZ̀MZQ]p	qrIrIa		uT	OcM	LPQM	VW	QXLc	OMZURTPORVT	WVZ	OcM	jgTMZwQ	LVThMTRMTLMo	OcM	nVTOZPLOVZ	QcPii	YM	MTOROiM̀	OVo	PT̀	OcM	jgTMZ	QcPii	ZMRUYXZQM	OcM	nVTOZPLOVZ	WVZo	PT	MmXROPYiM	NVZORVT	VW	OcM	nVTOZPLOVZwQ	WMM	YPQM̀	VT	OcM	NVZORVT	VW	OcM	dVZe	NZVNMZif	LVUNiMOM̀	YMWVZM	OcM	MWWMLORhM	̀POM	VW	OMZURTPORVT	PT̀	WVZ	PTf	VOcMZ	ZMPQVTPYiM	LVQOQ	POOZRYXOPYiM	OV	QXLc	OMZURTPORVT]		nVTOZPLOVZwQ	MTOROiMUMTO	OV	NPfUMTO	WVZ	Pii	QXLc	gVZe	QcPii	YM	NZM̀RLPOM̀	VT	ROQ	NMZWVZUPTLM	VW	QXLc	gVZe	RT	PLLVZ̀PTLM	gROc	OcM	nVTOZPLO	�VLXUMTOQ	PQ	LMZORWRM̀	Yf	OcM	KZLcROMLO	PT̀	nVTQOZXLORVT	vPTPSMZ]		nVTOZPLOVZ	QcPii	YM	MTOROiM̀	OV	TV	VOcMZ	NPfUMTO	PT̀	gPRhMQ	PTf	LiPRU	WVZ	̀PUPSMQ]�������	q�			�����y	���	��y����yp	q�Iq	� ���{p	q�IqIq	�}��~����~I	K	niPRU	RQ	P	̀MUPT̀	VZ	PQQMZORVT	Yf	VTM	VW	OcM	NPZORMQ	QMMeRTSo	PQ	P	UPOOMZ	VW	ZRScOo	NPfUMTO	VW	UVTMfo	P	LcPTSM	RT	OcM	nVTOZPLO	xRUMo	VZ	VOcMZ	ZMiRMW	gROc	ZMQNMLO	OV	OcM	OMZUQ	VW	OcM	nVTOZPLO]	xcM	OMZU	¡niPRU¡	PiQV	RTLiX̀MQ	VOcMZ	̀RQNXOMQ	PT̀	UPOOMZQ	RT	mXMQORVT	YMOgMMT	OcM	jgTMZ	PT̀	nVTOZPLOVZ	PZRQRTS	VXO	VW	VZ	ZMiPORTS	OV	OcM	nVTOZPLO]	xcM	ZMQNVTQRYRiROf	OV	QXYQOPTORPOM	niPRUQ	QcPii	ZMQO	gROc	OcM	NPZOf	UPeRTS	OcM	niPRU]	xcRQ	[MLORVT	s\]s]s	V̀MQ	TVO	ZMmXRZM	OcM	jgTMZ	OV	WRiM	P	niPRU	RT	VZ̀MZ	OV	RUNVQM	iRmXR̀POM̀	̀PUPSMQ	RT	PLLVZ̀PTLM	gROc	OcM	nVTOZPLO	�VLXUMTOQ]
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I	JKLJLM	NOPQ	ROPOST	UV	WXYOPT	Z[\]̂_	̀a	bcd	Zefbg\hbeg	̂i_b	̀d	]f]b]\bdj	̀a	kg]bbdf	feb]hd	be	bcd	lkfdg	k]bc	\	hema	_dfb	be	bcd	Zef_bgihb]ef	n\f\odg	\fj	pghc]bdhbq		Z[\]̂_	̀a	bcd	Zefbg\hbeg	̂i_b	̀d	]f]b]\bdj	k]bc]f	bkdfbarefd	stuv	j\a_	\wbdg	bcd	ehhiggdfhd	ew	bcd	dxdfb	o]x]fo	g]_d	be	_ihc	Z[\]̂	eg	k]bc]f	bkdfbarefd	stuv	j\a_	\wbdg	bcd	Zefbg\hbeg	_cei[j	c\xd	̀ddf	\k\gd	ew	bcd	hefj]b]ef	o]x]fo	g]_d	be	bcd	Z[\]̂y	kc]hcdxdg	]_	[\bdgqI	JKLJLz	{USO|Q	U}	WXYOPTI	JKLJLzLJ	Z[\]̂_	̀a	d]bcdg	bcd	lkfdg	eg	Zefbg\hbegy	kcdgd	bcd	hefj]b]ef	o]x]fo	g]_d	be	bcd	Z[\]̂	]_	w]g_b	j]_hexdgdj	mg]eg	be	d~m]g\b]ef	ew	bcd	mdg]ej	weg	heggdhb]ef	ew	bcd	�eg�	_db	wegbc	]f	�dhb]ef	utqtqty	_c\[[	̀d	]f]b]\bdj	̀a	feb]hd	be	bcd	ebcdg	m\gba	\fj	be	bcd	�f]b]\[	�dh]_]ef	n\�dg	k]bc	\	hema	_dfb	be	bcd	Zef_bgihb]ef	n\f\odg	\fj	pghc]bdhby	]w	bcd	pghc]bdhb	]_	feb	_dgx]fo	\_	bcd	�f]b]\[	�dh]_]ef	n\�dgq	Z[\]̂_	̀a	d]bcdg	m\gba	ifjdg	bc]_	�dhb]ef	u�quq�qu	_c\[[	̀d	]f]b]\bdj	k]bc]f	tu	j\a_	\wbdg	ehhiggdfhd	ew	bcd	dxdfb	o]x]fo	g]_d	be	_ihc	Z[\]̂	eg	k]bc]f	tu	j\a_	\wbdg	bcd	h[\]̂\fb	w]g_b	gdheof]�d_	bcd	hefj]b]ef	o]x]fo	g]_d	be	bcd	Z[\]̂y	kc]hcdxdg	]_	[\bdgq����������	��������I	JKLJLzLM	�g]bbdf	feb]hd	_c\[[	hefb\]f	\	cd\j]fo	_b\b]fo	��eb]hd	ew	Z[\]̂�	be	h[d\g[a	]jdfb]wa	]b	\_	_ihcq	�ihc	feb]hd	_c\[[	_db	wegbc	]f	jdb\][	bcd	h]ghî _b\fhd_	bc\b	weĝ	bcd	̀\_]_	weg	bcd	Z[\]̂	\fj	_c\[[	]fh[ijd	bcd	we[[ek]fo�LJ	 Z[d\g	_b\bd̂dfb	ew	h[\]̂	̂\bbdgy	]fh[ij]fo	̀\h�ogeifj	\fj	hcgefe[eoaqLM	 �ehî dfb\b]ef	]f	_immegb	ew	h[\]̂	̂\bbdgqLz	 �ehî dfb\b]ef	]f	_immegb	ew	h[\]̂dj	j\̂\od_qL�	 Zdgb]w]h\b]ef	̀a	gd_mef_]̀[d	eww]hdg	ew	h[\]̂\fbqI	JKLJLzLz	Z[\]̂_	̀a	d]bcdg	bcd	lkfdg	eg	Zefbg\hbegy	kcdgd	bcd	hefj]b]ef	o]x]fo	g]_d	be	bcd	Z[\]̂	]_	w]g_b	j]_hexdgdj	\wbdg	d~m]g\b]ef	ew	bcd	mdg]ej	weg	heggdhb]ef	ew	bcd	�eg�	_db	wegbc	]f	�dhb]ef	utqtqty	_c\[[	̀d	]f]b]\bdj	̀a	feb]hd	be	bcd	ebcdg	m\gbaq	�f	_ihc	dxdfby	fe	jdh]_]ef	̀a	bcd	�f]b]\[	�dh]_]ef	n\�dg	]_	gd�i]gdjqI	JKLJL�	WUVSOV�OV�	WUVS�Y|S	�Q�}U�PYV|QI	JKLJL�LJ	�dfj]fo	w]f\[	gd_e[ib]ef	ew	\	Z[\]̂y	d~hdmb	\_	ebcdgk]_d	\ogddj	]f	kg]b]fo	eg	\_	mgex]jdj	]f	�dhb]ef	�q�	\fj	pgb]h[d	u�y	bcd	Zefbg\hbeg	_c\[[	mgehddj	j][]odfb[a	k]bc	mdgweĝ\fhd	ew	bcd	Zefbg\hb	\fj	bcd	lkfdg	_c\[[	hefb]fid	be	\̂�d	m\â dfb_	]f	\hhegj\fhd	k]bc	bcd	Zefbg\hb	�ehî dfb_q	 cd	pghc]bdhb	k][[	mgdm\gd	Zc\fod	lgjdg_	\fj	]__id	Zdgb]w]h\bd_	weg	�\â dfb	]f	\hhegj\fhd	k]bc	bcd	jdh]_]ef_	ew	bcd	�f]b]\[	�dh]_]ef	n\�dgqI	JKLJL�LM	 cd	Zefbg\hb	�î 	\fj	Zefbg\hb	 ]̂d	_c\[[	̀d	\j¡i_bdj	]f	\hhegj\fhd	k]bc	bcd	�f]b]\[	�dh]_]ef	n\�dg¢_	jdh]_]efy	_ì¡dhb	be	bcd	g]ocb	ew	d]bcdg	m\gba	be	mgehddj	]f	\hhegj\fhd	k]bc	bc]_	pgb]h[d	u�q	 cd	pghc]bdhb	k][[	]__id	Zdgb]w]h\bd_	weg	�\â dfb	]f	\hhegj\fhd	k]bc	bcd	jdh]_]ef	ew	bcd	�f]b]\[	�dh]_]ef	n\�dgqI	JKLJLK	WXYOPT	}U�	£¤¤OSOUVYX	WUTSL	�w	bcd	Zefbg\hbeg	k]_cd_	be	̂\�d	\	Z[\]̂	weg	\f	]fhgd\_d	]f	bcd	Zefbg\hb	�î y	kg]bbdf	feb]hd	\_	mgex]jdj	]f	�dhb]ef	u�quq�	_c\[[	̀d	o]xdf	̀dwegd	mgehddj]fo	be	d~dhibd	bcd	megb]ef	ew	bcd	�eg�	bc\b	]_	bcd	_ì¡dhb	ew	bcd	Z[\]̂q	�g]eg	feb]hd	]_	feb	gd�i]gdj	weg	Z[\]̂_	gd[\b]fo	be	\f	d̂dgodfha	dfj\fodg]fo	[]wd	eg	mgemdgba	\g]_]fo	ifjdg	�dhb]ef	u¥q�qI	JKLJL¦	WXYOPT	}U�	£¤¤OSOUVYX	NOPQI	JKLJL¦LJ	�w	bcd	Zefbg\hbeg	k]_cd_	be	̂\�d	\	Z[\]̂	weg	\f	]fhgd\_d	]f	bcd	Zefbg\hb	 ]̂dy	feb]hd	\_	mgex]jdj	]f	�dhb]ef	u�quq�	_c\[[	̀d	o]xdfq	 cd	Zefbg\hbeg¢_	Z[\]̂	_c\[[	]fh[ijd	\f	d_b]̂\bd	ew	he_b	\fj	ew	mgè\̀[d	dwwdhb	ew	jd[\a	ef	mgeogd__	ew	bcd	�eg�q	�f	bcd	h\_d	ew	\	hefb]fi]fo	jd[\a	ef[a	efd	Z[\]̂	]_	fdhd__\gaqI	JKLJL¦LM	�w	\jxdg_d	kd\bcdg	hefj]b]ef_	\gd	bcd	̀\_]_	weg	\	Z[\]̂	weg	\jj]b]ef\[	b]̂dy	_ihc	Z[\]̂	_c\[[	̀d	jehî dfbdj	à	j\b\	_ì_b\fb]\b]fo	bc\b	kd\bcdg	hefj]b]ef_	kdgd	\̀feĝ\[	weg	bcd	mdg]ej	ew	b]̂dy	hei[j	feb	c\xd	̀ddf	gd\_ef\̀[a	\fb]h]m\bdj	\fj	c\j	\f	\jxdg_d	dwwdhb	ef	bcd	_hcdji[dj	hef_bgihb]efqI	JKLJL¦Lz	Z[\]̂_	weg	]fhgd\_d	]f	bcd	Zefbg\hb	 ]̂d	_c\[[	_db	wegbc	]f	jdb\][	bcd	h]ghî _b\fhd_	bc\b	weĝ	bcd	̀\_]_	weg	bcd	Z[\]̂y	bcd	j\bd	imef	kc]hc	d\hc	h\i_d	ew	jd[\a	̀do\f	be	\wwdhb	bcd	mgeogd__	ew	bcd	�eg�y	bcd	j\bd	imef	kc]hc	d\hc	h\i_d	ew	jd[\a	hd\_dj	be	\wwdhb	bcd	mgeogd__	ew	bcd	�eg�	\fj	bcd	fî d̀g	ew	j\a_¢	]fhgd\_d	]f	bcd	Zefbg\hb	 ]̂d	h[\]̂dj	\_	\	hef_d�idfhd	ew	d\hc	_ihc	h\i_d	ew	jd[\aq	 cd	Zefbg\hbeg	_c\[[	mgex]jd	_ihc	_immegb]fo	jehî dfb\b]ef	\_	bcd	lkfdg	̂\a	gd�i]gd	]fh[ij]foy	kcdgd	\mmgemg]\bdy	\	gdx]_dj	hef_bgihb]ef	_hcdji[d	]fj]h\b]fo	\[[	bcd	\hb]x]b]d_	\wwdhbdj	̀a	bcd	h]ghî _b\fhd_	weĝ]fo	bcd	̀\_]_	ew	bcd	Z[\]̂q
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I	JKLJLMLN	OPQ	RSTUVWXUSV	YPWZZ	TSU	[Q	QTU\UZQ]	US	W	YQ̂WVWUQ	\TXVQWYQ	\T	UPQ	RSTUVWXU	O\_Q	̀SV	QWXP	STQ	S̀	UPQ	Ta_[QV	S̀	XWaYQY	S̀	]QZWb	cP\XP	_Wb	PWdQ	XSTXaVVQTU	SV	\TUQVVQZWUQ]	Q̀̀QXUY	ST	UPQ	̂VSeVQYY	S̀	UPQ	fSVgh	SV	̀SV	XSTXaVVQTU	]QZWbY	]aQ	US	UPQ	̀WaZU	S̀	UPQ	RSTUVWXUSViI	JKLJLj	klmnop	qr	stlmuv	rqp	sqwvoxyowzmlt	{lul|ovL	OPQ	RSTUVWXUSV	WT]	}cTQV	cW\dQ	RZW\_Y	WeW\TYU	QWXP	SUPQV	S̀V	XSTYQ~aQTU\WZ	]W_WeQY	WV\Y\Te	SaU	S̀	SV	VQZWU\Te	US	UP\Y	RSTUVWXUi	OP\Y	_aUaWZ	cW\dQV	\TXZa]QYLJ ]W_WeQY	\TXaVVQ]	[b	UPQ	}cTQV	̀SV	VQTUWZ	Q�̂QTYQYh	̀SV	ZSYYQY	S̀	aYQh	\TXS_Qh	̂VS̀\Uh	̀\TWTX\Teh	[aY\TQYY	WT]	VQ̂aUWU\STh	WT]	̀SV	ZSYY	S̀	_WTWeQ_QTU	SV	Q_̂ ZSbQQ	̂VS]aXU\d\Ub	SV	S̀	UPQ	YQVd\XQY	S̀	YaXP	Q̂VYSTY�	WT]L� ]W_WeQY	\TXaVVQ]	[b	UPQ	RSTUVWXUSV	̀SV	̂V\TX\̂WZ	S̀̀\XQ	Q�̂QTYQY	\TXZa]\Te	UPQ	XS_̂ QTYWU\ST	S̀	Q̂VYSTTQZ	YUWU\STQ]	UPQVQh	̀SV	ZSYYQY	S̀	̀\TWTX\Teh	[aY\TQYY	WT]	VQ̂aUWU\STh	WT]	̀SV	ZSYY	S̀	̂VS̀\U	Q�XQ̂U	WTU\X\̂WUQ]	̂VS̀\U	WV\Y\Te	]\VQXUZb	̀VS_	UPQ	fSVgiOP\Y	_aUaWZ	cW\dQV	\Y	Ŵ Ẑ\XW[ZQh	c\UPSaU	Z\_\UWU\STh	US	WZZ	XSTYQ~aQTU\WZ	]W_WeQY	]aQ	US	Q\UPQV	̂WVUb�Y	UQV_\TWU\ST	\T	WXXSV]WTXQ	c\UP	�VU\XZQ	��i	I	JKLJL�	stlmu	�pq�o�ypo�	JKLJL�LJ	RZW\_Y	[b	UPQ	RSTUVWXUSV	_aYU	[Q	_W]Q	[b	cV\UUQT	TSU\XQ	\T	WXXSV]WTXQ	c\UP	UPQ	̀SZZSc\Te	̂VSXQ]aVQY�LJ OPQ	RSTUVWXUSV	_Wb	Ya[_\U	W	XZW\_	XSTXQVT\Te	W	_WUUQV	̂VŜQVZb	TSU\XQ]	\T	WXXSV]WTXQ	c\UP	UPQ	U\_Q	VQ~a\VQ_QTUY	S̀	UP\Y	RSTUVWXUiL� �W\ZaVQ	[b	UPQ	RSTUVWXUSV	US	̀aVT\YP	UPQ	VQ~a\VQ]	XZW\_	]SXa_QTUWU\ST	c\UP\T	UPQ	U\_Q	YQU	̀SVUP	W[SdQ	YPWZZ	XSTYU\UaUQ	cW\dQV	S̀	UPQ	RSTUVWXUSV�Y	V\ePU	US	XS_̂ QTYWU\ST	̀SV	YaXP	XZW\_iL� RSTUVWXUSV	YPWZZ	̀aVT\YP	UPVQQ	���	XQVU\̀\Q]	XŜ\QY	S̀	UPQ	VQ~a\VQ]	XZW\_	]SXa_QTUWU\STh	c\UP	W	XŜb	Ya[_\UUQ]	US	UPQ	}cTQVh	�VXP\UQXUh	WT]	RSTYUVaXU\ST	�WTWeQVi		OPQ	XZW\_	]SXa_QTUWU\ST	YPWZZ	[Q	XS_̂ ZQUQ	cPQT	̀aVT\YPQ]i		OPQ	QdWZaWU\ST	S̀	UPQ	RSTUVWXUSV�Y	XZW\_	c\ZZ	[Q	[WYQ]h	W_STe	SUPQV	UP\TeYh	âST	UPQ	}cTQV	̂VS�QXU	VQXSV]Y	WT]	UPQ	RSTUVWXUSV�Y	̀aVT\YPQ]	XZW\_	]SXa_QTUWU\STiLN RZW\_	]SXa_QTUWU\ST	YPWZZ	XST̀SV_	US	�QTQVWZZb	�XXQ̂UQ]	�XXSaTU\Te	�V\TX\̂ZQY	WT]	YPWZZ	[Q	\T	UPQ	S̀ZZSc\Te	̀SV_WU��i �QTQVWZ	�TUVS]aXU\ST�i �QTQVWZ	�WXgeVSaT]	�\YXaYY\ST�i �YYaQY�i �T]Q�	S̀	�YYaQY	�Z\YUQ]	Ta_QV\XWZZb��i �SV	QWXP	\YYaQ��� �WXgeVSaT]��� RPVSTSZSeb��� RSTUVWXUSV�Y	̂SY\U\ST	�VQWYST	̀SV	}cTQV�Y	̂SUQTU\WZ	Z\W[\Z\Ub���� �â ŜVU\Te	]SXa_QTUWU\ST	S̀	_QV\U	SV	QTU\UZQ_QTU��� �â ŜVU\Te	]SXa_QTUWU\ST	S̀	]W_WeQY��� �Qe\T	QWXP	\YYaQ	ST	W	TQc	̂WeQ�i�ZZ	XV\U\XWZ	̂WUP	_QUPS]	YXPQ]aZQYh	�WY�̂ZWTTQ]h	_STUPZb	â]WUQYh	YXPQ]aZQ	VQd\Y\STYh	WT]	WY�[a\ZU�	WZSTe	c\UP	UPQ	XS_̂ aUQV	]\YgY	S̀	WZZ	YXPQ]aZQY	VQZWUQ]	US	UPQ	XZW\_i�i�VS]aXU\d\Ub	Q�P\[\UY	�\̀	Ŵ V̂ŜV\WUQ��i�a__WVb	S̀	�YYaQY	WT]	�W_WeQYLK �â ŜVU\Te	]SXa_QTUWU\ST	S̀	_QV\U	̀SV	QWXP	\YYaQ	YPWZZ	[Q	X\UQ]	[b	VQ̀QVQTXQh	̂PSUSXŜ\QYh	SV	Q�̂ZWTWU\STi		�â ŜVU\Te	]SXa_QTUWU\ST	_Wb	\TXZa]Qh	[aU	YPWZZ	TSU	[Q	Z\_\UQ]	USh	eQTQVWZ	XST]\U\STY�	
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IJKJLMN	LJOPQLJRJKSTU	SJVWKQVMN	TXJVQYQVMSQZKTU	[LM\QKITU	VZLLJTXZK[JKVJU	VZKYJLJKVJ	KZSJTU	TWZX	[LM\QKIT	MK[	TP]RQSSMNTU	TWZX	[LM\QKI	NZITU	TPL̂J_	]ZZ̀TU	QKTXJVSQZK	LJXZLSTU	[JNQ̂JL_	TVWJ[PNJTU	SJTS	LJXZLSTU	[MQN_	LJXZLSTU	TP]VZKSLMVSTU	YLMIRJKSML_	abc	TVWJ[PNJT	ZL	SQRJ	QRXMVS	MKMN_TJTU	XWZSZILMXWTU	SJVWKQVMN	LJXZLSTU	LJOPJTST	YZL	QKYZLRMSQZKU	YQJN[	QKTSLPVSQZKTU	MK[	MNN	ZSWJL	LJNMSJ[	LJVZL[T	KJVJTTML_	SZ	TPXXZLS	SWJ	aZKSLMVSZLdT	VNMQRefg hPXXZLSQKI	[ZVPRJKSMSQZK	ZY	[MRMIJT	YZL	JMVW	QTTPJ	TWMNN	]J	VQSJ[i	XWZSZVZXQJTi	ZL	JjXNMQKJ[e		hPXXZLSQKI	[ZVPRJKSMSQZK	RM_	QKVNP[Ji	]PS	TWMNN	KZS	]J	NQRQSJ[	SZi	MK_	ZL	MNN	[ZVPRJKST	LJNMSJ[	SZ	SWJ	XLJXMLMSQZK	MK[	TP]RQTTQZK	ZY	SWJ	]Q[U	VJLSQYQJ[i	[JSMQNJ[	NM]ZL	LJVZL[T	QKVNP[QKI	NM]ZL	[QTSLQ]PSQZK	LJXZLSTU	RMSJLQMN	MK[	JOPQXRJKS	XLZVPLJRJKS	LJVZL[TU	VZKTSLPVSQZK	JOPQXRJKS	Z\KJLTWQX	VZTS	LJVZL[T	ZL	LJKSMN	LJVZL[TU	TP]VZKSLMVSZL	ZL	̂JK[ZL	YQNJT	MK[	VZTS	LJVZL[TU	TJL̂QVJ	VZTS	LJVZL[TU	XPLVWMTJ	ZL[JLTU	QK̂ZQVJTU	XLZkJVS	MTlXNMKKJ[	MK[	MTl]PQNS	VZTS	LJVZL[TU	IJKJLMN	NJ[IJL	LJVZL[TU	̂MLQMKVJ	LJXZLSTU	MVVZPKSQKI	M[kPTSRJKS	LJVZL[TU	MK[	MK_	ZSWJL	MVVZPKSQKI	RMSJLQMNT	KJVJTTML_	SZ	TPXXZLS	SWJ	aZKSLMVSZLdT	VNMQRefm nMVW	VZX_	ZY	SWJ	VNMQR	[ZVPRJKSMSQZK	TWMNN	]J	VJLSQYQJ[	]_	M	LJTXZKTQ]NJ	ZYYQVJL	ZY	SWJ	aZKSLMVSZL	QK	MVVZL[MKVJ	\QSW	SWJ	LJOPQLJRJKST	ZY	SWJTJ	aZKSLMVS	oZVPRJKSTep	qrfqfsft	uvwxyz	w{|	}~�x�{z	������{f		�Z	VNMQR	MIMQKTS	SWJ	�\KJL	YZL	[MRMIJT	YZL	]LJMVW	ZY	VZKSLMVS	ZL	VZRXJKTMSQZK	YZL	JjSLM	\ZL̀	TWMNN	]J	RM[J	ZL	MTTJLSJ[	QK	MK_	MVSQZK	ZL	XLZVJJ[QKI	MS	NM\i	ZL	QK	JOPQS_i	PKNJTT	SWJ	aZKSLMVSZL	TWMNN	WM̂J	TSLQVSN_	VZRXNQJ[	\QSW	MNN	SWJ	LJOPQLJRJKST	LJNMSQKI	SZ	SWJ	IQ̂QKI	ZY	KZSQVJ	MK[	ZY	QKYZLRMSQZK	\QSW	LJTXJVS	SZ	TPVW	VNMQRT	MNN	MT	XLẐQ[J[	QK	SWQT	�ILJJRJKSep	qrfqfsf�	��	�z�����vf		�JQSWJL	SWJ	�\KJL	KZL	MK_	[JXMLSRJKS	ZYYQVJLi	MIJKS	ZL	JRXNZ_JJT	SWJLJZYi	TWMNN	]J	]ZPK[i	XLJVNP[J[	ZL	JTSZXXJ[	]_	MK_	[JSJLRQKMSQZKi	[JVQTQZKi	MXXLẐMNi	ZL[JLi	NJSSJLi	XM_RJKS	ZL	VJLSQYQVMSJ	RM[J	ZL	IQ̂JK	PK[JL	ZL	QK	VZKKJVSQZK	\QSW	SWQT	aZKSLMVS	]_	SWJ	�\KJLi	ZL	MK_	ZYYQVJLi	MIJKS	ZL	JRXNZ_JJ	ZY	SWJ	�\KJLi	JQSWJL	]JYZLJ	ZL	MYSJL	SWJ	YQKMN	VZRXNJSQZK	MK[	MVVJXSMKVJ	ZY	SWJ	�ZL̀	MK[	XM_RJKS	SWJLJYZL�	���	YLZR	TWZ\QKI	SWJ	SLPJ	MK[	VZLLJVS	VNMTTQYQVMSQZKi	MRZPKSi	OPMNQS_	ZL	VWMLMVSJL	ZY	SWJ	�ZL̀	MVSPMNN_	[ZKJU	ZL	SWMS	MK_	TPVW	SJLRQKMSQZKi	[JVQTQZKi	ZL[JLi	NJSSJLi	XM_RJKS	ZL	VJLSQYQVMSJ	\MT	PKSLPJi	QKVZLLJVS	ZL	QRXLZXJLN_	RM[J	QK	MK_	XMLSQVPNML	RMSSJLi	ZL	SWMS	SWJ	�ZL̀	ZL	MK_	XMLS	SWJLJZY	[ZJT	KZS	QK	YMVS	VZKYZLR	SZ	SWJ	LJOPQLJRJKST	ZY	SWQT	aZKSLMVSU	ZL	���	YLZR	[JRMK[QKI	MK[	LJVẐJLQKI	YLZR	SWJ	aZKSLMVSZL	MK_	ẐJLXM_RJKST	RM[J	SZ	WQRi	ZL	TPVW	[MRMIJT	MT	QS	RM_	TPTSMQK	]_	LJMTZK	ZY	WQT	YMQNPLJ	SZ	XJLYZLR	JMVW	MK[	ĴJL_	XMLS	ZY	SWQT	aZKSLMVS	QK	TSLQVS	MVVZL[MKVJ	\QSW	QST	SJLRTU	ZL	���	]ZSW	���	MK[	���	WJLJSZe�	qrft	�{x�xwv	��~xzx�{�	qrftfq	aNMQRT	]_	SWJ	aZKSLMVSZLi	JjVNP[QKI	SWZTJ	\WJLJ	SWJ	VZK[QSQZK	IQ̂QKI	LQTJ	SZ	SWJ	aNMQR	QT	YQLTS	[QTVẐJLJ[	MYSJL	JjXQLMSQZK	ZY	SWJ	XJLQZ[	YZL	VZLLJVSQZK	ZY	SWJ	�ZL̀	TJS	YZLSW	QK	hJVSQZK	��e�e�	ZL	MLQTQKI	PK[JL	hJVSQZKT	��e�i	��e�i	MK[	��e�i	TWMNN	]J	LJYJLLJ[	SZ	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	YZL	QKQSQMN	[JVQTQZKe	�WJ	�LVWQSJVS	\QNN	TJL̂J	MT	SWJ	�KQSQMN	oJVQTQZK	cM̀JLi	PKNJTT	ZSWJL\QTJ	QK[QVMSJ[	QK	SWJ	�ILJJRJKSe	njVJXS	YZL	SWZTJ	aNMQRT	JjVNP[J[	]_	SWQT	hJVSQZK	��e�e�i	MK	QKQSQMN	[JVQTQZK	TWMNN	]J	LJOPQLJ[	MT	M	VZK[QSQZK	XLJVJ[JKS	SZ	RJ[QMSQZK	ZY	MK_	aNMQR	MLQTQKI	XLQZL	SZ	SWJ	[MSJ	ZY	YQKMN	XM_RJKS	QT	[PJe	�Y	MK	QKQSQMN	[JVQTQZK	WMT	KZS	]JJK	LJK[JLJ[	\QSWQK	��	[M_T	MYSJL	SWJ	aNMQR	WMT	]JJK	LJYJLLJ[	SZ	SWJ	�KQSQMN	oJVQTQZK	cM̀JLi	SWJ	XMLS_	MTTJLSQKI	SWJ	aNMQR	RM_	[JRMK[	RJ[QMSQZK	MK[	]QK[QKI	[QTXPSJ	LJTZNPSQZK	\QSWZPS	M	[JVQTQZK	WM̂QKI	]JJK	LJK[JLJ[e	�KNJTT	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	MK[	MNN	MYYJVSJ[	XMLSQJT	MILJJi	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	\QNN	KZS	[JVQ[J	[QTXPSJT	]JS\JJK	SWJ	aZKSLMVSZL	MK[	XJLTZKT	ZL	JKSQSQJT	ZSWJL	SWMK	SWJ	�\KJLe�	qrftft	�WJ	�KQSQMN	oJVQTQZK	cM̀JL	\QNN	LĴQJ\	aNMQRT	MK[	\QSWQK	SJK	[M_T	ZY	SWJ	LJVJQXS	ZY	M	aNMQR	SM̀J	ZKJ	ZL	RZLJ	ZY	SWJ	YZNNZ\QKI	MVSQZKT�	���	LJOPJTS	M[[QSQZKMN	TPXXZLSQKI	[MSM	YLZR	SWJ	VNMQRMKS	ZL	M	LJTXZKTJ	\QSW	TPXXZLSQKI	[MSM	YLZR	SWJ	ZSWJL	XMLS_i	���	LJkJVS	SWJ	aNMQR	QK	\WZNJ	ZL	QK	XMLSi	���	MXXLẐJ	SWJ	aNMQRi	���	TPIIJTS	M	VZRXLZRQTJi	ZL	���	M[̂QTJ	SWJ	XMLSQJT	SWMS	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	QT	PKM]NJ	SZ	LJTZN̂J	SWJ	aNMQR	QY	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	NMV̀T	TPYYQVQJKS	QKYZLRMSQZK	SZ	ĴMNPMSJ	SWJ	RJLQST	ZY	SWJ	aNMQR	ZL	QY	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	VZKVNP[JT	SWMSi	QK	SWJ	�KQSQMN	oJVQTQZK	cM̀JLdT	TZNJ	[QTVLJSQZKi	QS	\ZPN[	]J	QKMXXLZXLQMSJ	YZL	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	SZ	LJTZN̂J	SWJ	aNMQRe�	qrftf�	�K	ĴMNPMSQKI	aNMQRTi	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	RM_i	]PS	TWMNN	KZS	]J	Z]NQIMSJ[	SZi	VZKTPNS	\QSW	ZL	TJJ̀	QKYZLRMSQZK	YLZR	JQSWJL	XMLS_	ZL	YLZR	XJLTZKT	\QSW	TXJVQMN	̀KZ\NJ[IJ	ZL	JjXJLSQTJ	\WZ	RM_	MTTQTS	SWJ	�KQSQMN	oJVQTQZK	cM̀JL	QK	LJK[JLQKI	M	[JVQTQZKe	�WJ	�KQSQMN	oJVQTQZK	cM̀JL	RM_	LJOPJTS	SWJ	�\KJL	SZ	MPSWZLQ�J	LJSJKSQZK	ZY	TPVW	XJLTZKT	MS	SWJ	�\KJLdT	JjXJKTJe
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H	IJKLKM	NO	PQR	NSTPTUV	WRXTYTZS	[U\R]	]R̂_RYPY	U	̀ZSP]UXPZ]	PZ	O_]STYQ	UaaTPTZSUV	Y_bbZ]PTSc	aUPUd	PQR	̀ZSP]UXPZ]	YQUVV	]RYbZSad	eTPQTS	PRS	aUfY	UOPR]	]RXRTbP	ZO	PQR	]R̂_RYPd	USa	YQUVV	RTPQR]	ghi	b]ZjTaR	U	]RYbZSYR	ZS	PQR	]R̂_RYPRa	Y_bbZ]PTSc	aUPUd	gki	UajTYR	PQR	NSTPTUV	WRXTYTZS	[U\R]	eQRS	PQR	]RYbZSYR	Z]	Y_bbZ]PTSc	aUPU	eTVV	lR	O_]STYQRad	Z]	gmi	UajTYR	PQR	NSTPTUV	WRXTYTZS	[U\R]	PQUP	SZ	Y_bbZ]PTSc	aUPU	eTVV	lR	O_]STYQRan	obZS	]RXRTbP	ZO	PQR	]RYbZSYR	Z]	Y_bbZ]PTSc	aUPUd	TO	USfd	PQR	NSTPTUV	WRXTYTZS	[U\R]	eTVV	RTPQR]	]RpRXP	Z]	Ubb]ZjR	PQR	̀VUTq	TS	eQZVR	Z]	TS	bU]PnH	IJKLKJ		NO	U	̀VUTq	QUY	SZP	lRRS	]RYZVjRa	UOPR]	XZSYTaR]UPTZS	ZO	PQR	OZ]RcZTSc	USa	ZO	O_]PQR]	RjTaRSXR	b]RYRSPRa	lf	PQR	bU]PTRY	Z]	]R̂_RYPRa	lf	PQR	r]XQTPRXPd	PQR	r]XQTPRXP	eTVV	]RSaR]	PZ	PQR	bU]PTRY	PQR	r]XQTPRXPsY	e]TPPRS	]RXZqqRSaUPTZS	]RVUPTjR	PZ	PQR	̀VUTqd	TSXV_aTSc	USf	]RXZqqRSaRa	XQUScR	TS	PQR	̀ZSP]UXP	t_q	Z]	̀ZSP]UXP	uTqR	Z]	lZPQn		NO	PQR]R	TY	U	Y_]RPf	USa	PQR]R	UbbRU]Y	PZ	lR	U	bZYYTlTVTPf	ZO	U	̀ZSP]UXPZ]sY	aROU_VPd	PQR	r]XQTPRXP	qUfd	l_P	TY	SZP	ZlVTcUPRa	PZd	SZPTOf	PQR	Y_]RPf	USa	]R̂_RYP	PQR	Y_]RPfsY	UYYTYPUSXR	TS	]RYZVjTSc	PQR	XZSP]ZjR]YfnH	IJKLKv	wTPQR]	bU]Pf	qUf	OTVR	OZ]	qRaTUPTZS	ZO	US	TSTPTUV	aRXTYTZS	UP	USf	PTqRd	Y_lpRXP	PZ	PQR	PR]qY	ZO	tRXPTZS	hxnknynhnH	IJKLKvKI	wTPQR]	bU]Pf	qUfd	eTPQTS	mz	aUfY	O]Zq	PQR	aUPR	ZO	]RXRTbP	ZO	US	TSTPTUV	aRXTYTZSd	aRqUSa	TS	e]TPTSc	PQUP	PQR	ZPQR]	bU]Pf	OTVR	OZ]	qRaTUPTZSn	NO	Y_XQ	U	aRqUSa	TY	qUaR	USa	PQR	bU]Pf	]RXRTjTSc	PQR	aRqUSa	OUTVY	PZ	OTVR	OZ]	qRaTUPTZS	eTPQTS	mz	aUfY	ZO	]RXRTbP	PQR]RZOd	PQRS	lZPQ	bU]PTRY	eUTjR	PQRT]	]TcQPY	PZnH	IJKLK{	NS	PQR	RjRSP	ZO	U	̀VUTq	UcUTSYP	PQR	̀ZSP]UXPZ]d	PQR	|eSR]	qUfd	l_P	TY	SZP	ZlVTcUPRa	PZd	SZPTOf	PQR	Y_]RPfd	TO	USfd	ZO	PQR	SUP_]R	USa	UqZ_SP	ZO	PQR	̀VUTqn	NO	PQR	̀VUTq	]RVUPRY	PZ	U	bZYYTlTVTPf	ZO	U	̀ZSP]UXPZ]sY	aROU_VPd	PQR	|eSR]	qUfd	l_P	TY	SZP	ZlVTcUPRa	PZd	SZPTOf	PQR	Y_]RPf	USa	]R̂_RYP	PQR	Y_]RPfsY	UYYTYPUSXR	TS	]RYZVjTSc	PQR	XZSP]ZjR]YfnH	IJKLK}	NO	U	̀VUTq	]RVUPRY	PZ	Z]	TY	PQR	Y_lpRXP	ZO	U	qRXQUSTXsY	VTRSd	PQR	bU]Pf	UYYR]PTSc	Y_XQ	̀VUTq	qUf	b]ZXRRa	TS	UXXZ]aUSXR	eTPQ	UbbVTXUlVR	VUe	PZ	XZqbVf	eTPQ	PQR	VTRS	SZPTXR	Z]	OTVTSc	aRUaVTSRYnH	IJKLK~	�ZPQTSc	XZSPUTSRa	TS	PQTY	rc]RRqRSP	TY	TSPRSaRa	PZ	UVPR]	Z]	]RbVUXR	USf	b]ZjTYTZSY	ZO	PQR	VUeY	ZO	PQR	YPUPR	ZO	�Re	�Z]\	]RVUPTSc	PZ	XVUTqY	qUaR	UcUTSYP	PQR	|eSR]	Z]	PZ	]RVTRjR	̀ZSP]UXPZ]	O]Zq	USf	ZlVTcUPTZSY	PQR]R_SaR]nH	IJK�	���������H	IJK�KI	̀VUTqYd	aTYb_PRYd	Z]	ZPQR]	qUPPR]Y	TS	XZSP]ZjR]Yf	U]TYTSc	Z_P	ZO	Z]	]RVUPRa	PZ	PQR	̀ZSP]UXPd	R�XRbP	PQZYR	eUTjRa	UY	b]ZjTaRa	OZ]	TS	tRXPTZSY	�nhzn�d	�nhznxd	USa	hxnhn�d	YQUVV	lR	Y_lpRXP	PZ	qRaTUPTZS	UY	U	XZSaTPTZS	b]RXRaRSP	PZ	lTSaTSc	aTYb_PR	]RYZV_PTZSnH	IJK�KL	uQR	bU]PTRY	YQUVV	RSaRUjZ]	PZ	]RYZVjR	PQRT]	̀VUTqY	lf	qRaTUPTZS	eQTXQd	_SVRYY	PQR	bU]PTRY	q_P_UVVf	Uc]RR	ZPQR]eTYRd	YQUVV	lR	UaqTSTYPR]Ra	lf	PQR	rqR]TXUS	r]lTP]UPTZS	rYYZXTUPTZS	TS	UXXZ]aUSXR	eTPQ	TPY	̀ZSYP]_XPTZS	NSa_YP]f	[RaTUPTZS	�]ZXRa_]RY	TS	ROORXP	ZS	PQR	aUPR	ZO	PQR	rc]RRqRSPn	r	]R̂_RYP	OZ]	qRaTUPTZS	YQUVV	lR	qUaR	TS	e]TPTScd	aRVTjR]Ra	PZ	PQR	ZPQR]	bU]Pf	PZ	PQR	̀ZSP]UXPd	USa	OTVRa	eTPQ	PQR	bR]YZS	Z]	RSPTPf	UaqTSTYPR]TSc	PQR	qRaTUPTZSn	uQR	]R̂_RYP	qUf	lR	qUaR	XZSX_]]RSPVf	eTPQ	PQR	OTVTSc	ZO	lTSaTSc	aTYb_PR	]RYZV_PTZS	b]ZXRRaTScY	l_Pd	TS	Y_XQ	RjRSPd	qRaTUPTZS	YQUVV	b]ZXRRa	TS	UajUSXR	ZO	lTSaTSc	aTYb_PR	]RYZV_PTZS	b]ZXRRaTScYd	eQTXQ	YQUVV	lR	YPUfRa	bRSaTSc	qRaTUPTZS	OZ]	U	bR]TZa	ZO	yz	aUfY	O]Zq	PQR	aUPR	ZO	OTVTScd	_SVRYY	YPUfRa	OZ]	U	VZScR]	bR]TZa	lf	Uc]RRqRSP	ZO	PQR	bU]PTRY	Z]	XZ_]P	Z]aR]n	H	IJK�K�	wTPQR]	bU]Pf	qUfd	eTPQTS	mz	aUfY	O]Zq	PQR	aUPR	PQUP	qRaTUPTZS	QUY	lRRS	XZSXV_aRa	eTPQZ_P	]RYZV_PTZS	ZO	PQR	aTYb_PR	Z]	yz	aUfY	UOPR]	qRaTUPTZS	QUY	lRRS	aRqUSaRa	eTPQZ_P	]RYZV_PTZS	ZO	PQR	aTYb_PRd	aRqUSa	TS	e]TPTSc	PQUP	PQR	ZPQR]	bU]Pf	OTVR	OZ]	lTSaTSc	aTYb_PR	]RYZV_PTZSn	NO	Y_XQ	U	aRqUSa	TY	qUaR	USa	PQR	bU]Pf	]RXRTjTSc	PQR	aRqUSa	OUTVY	PZ	OTVR	OZ]	lTSaTSc	aTYb_PR	]RYZV_PTZS	eTPQTS	yz	aUfY	UOPR]	]RXRTbP	PQR]RZOd	PQRS	lZPQ	bU]PTRY	eUTjR	PQRT]	]TcQPY	PZ	lTSaTSc	aTYb_PR	]RYZV_PTZS	b]ZXRRaTScY	eTPQ	]RYbRXP	PZ	PQR	TSTPTUV	aRXTYTZSnH	IJK�KM	uQR	bU]PTRY	YQUVV	YQU]R	PQR	qRaTUPZ]sY	ORR	USa	USf	OTVTSc	ORRY	R̂_UVVfn	uQR	qRaTUPTZS	YQUVV	lR	QRVa	TS	PQR	bVUXR	eQR]R	PQR	�]ZpRXP	TY	VZXUPRad	_SVRYY	USZPQR]	VZXUPTZS	TY	q_P_UVVf	Uc]RRa	_bZSn	rc]RRqRSPY	]RUXQRa	TS	qRaTUPTZS	YQUVV	lR	RSOZ]XRUlVR	UY	YRPPVRqRSP	Uc]RRqRSPY	TS	USf	XZ_]P	QUjTSc	p_]TYaTXPTZS	PQR]RZOnH	IJKM	uQR	bU]PTRY	R�b]RYYVf	Uc]RR	PQUP	USf	XVUTqd	aTYb_PRd	Z]	ZPQR]	XZSP]ZjR]Yf	ZO	USf	SUP_]R	U]TYTSc	Z_P	ZO	PQR	XZSP]UXP	Z]	bR]OZ]qUSXR	ZO	PQR	eZ]\	YQUVV	lR	XZqqRSXRa	USa	qUTSPUTSRa	TS	�Re	�Z]\	tPUPR	t_b]RqR	̀Z_]P	VZXUPRa	TS	|]UScR	Z̀_SPfn
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ghij�klmnopqrstnruop�rovospwxyy�zym{mprxs|�}n~ooyvospwxyy��p��t�qop�zym{mprxs|�}n~ooy�vospwxyy�vmprsxy��u��ym�}n~ooy�vospwxyy�op��t�qop���mw��os��r��so�mnr��o�������������������~m��xyo{�o��sot������sopr�}rsmmr���qr��yoos�mw�ts�~���mw��os��������vospwxyy�vmprsxy�}n~ooy��uqrsunr��������ymwuy����mptmvospwxyy�op��t�qop���mw��os��������� ¡¢£¤¥�¦¤§¢¦�̈©¢©ª̈¥�¢«¬�¢¬¬¤̈̈®�mrsx��mn~�zp�upmmsq���sn~urmnrq�̄�°xp�qnx�m��sn~urmnrq����v��±�±x��mrsx��mn~��sn~urmnrq�̄�zp�upmmsqvospmyy�²tqupmqq�̄��mn~poyo�|��xs����²sowp�lox��r~xnx���mw��os����³��ghij�́µ�k¶k¶k�·̧¹�º»¼½¾¿À½�Á»ÀÂÃ¹¼½Ä¶��~m�voprsxnr��ont{mprq�xsm�mpt{msxrm��up�r~m���smm{mpr��mrwmmp�r~m��wpms�xp��voprsxnros�Å~msmupxÆrms�r~m���smm{mprÇ�xp��nopquqr�oÆ�r~m���smm{mpr��vop�uruopq�oÆ�r~m�voprsxnr�Å�mpmsxy��}t��ym{mprxs|�xp��or~ms�vop�uruopqÇ���sxwup�q��}�mnuÆunxruopq�����mp�x�uqqtm���suos�ro�mÈmntruop�oÆ�r~m�voprsxnr��or~ms��ont{mprq�yuqrm��up�r~m���smm{mpr��xp���o�uÆunxruopq�uqqtm��xÆrms�mÈmntruop�oÆ�r~m�voprsxnr�����o�uÆunxruop�uq�Å�Ç�x�wsurrmp�x{mp�{mpr�ro�r~m�voprsxnr�qu�pm���|��or~��xsrumq��Å�Ç�x�v~xp�m��s�ms��Å�Ç�x�vopqrstnruop�v~xp�m��usmnru�m��os�Å�Ç�x�wsurrmp�os�ms�Æos�x�{upos�n~xp�m�up�r~m�Éos��uqqtm���|�r~m��sn~urmnr��Êpymqq�q�mnuÆunxyy|�mpt{msxrm��up�r~m���smm{mpr��r~m�voprsxnr��ont{mprq��o�por�upnyt�m�r~m�x��msruqm{mpr�os�up�urxruop�ro��u����pqrstnruopq�ro�²u��msq��qx{�ym�Æos{q��or~ms�upÆos{xruop�Ætspuq~m���|�r~m��wpms�up�xprunu�xruop�oÆ�smnmu�up���u�q�os��so�oqxyq��r~m�voprsxnrosËq��u��os��so�oqxy��os��osruopq�oÆ�x��mp�x�smyxrup��ro��u��up��os��so�oqxy�smÌtusm{mprq��~m�voprsxnr��ont{mprq�upnyt�m�r~m��orunm�ro�²u��msq���pqrstnruopq�ro�²u��msq��qx{�ym�Æos{q�xp��r~m�voprsxnrosËq��u���
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D�EFEFG�HIJKLMNKILOF�PQRSTUVSQTW�UTX�YXTWQRW�QT�XRSZSZXW[�QS\XT�S\UR�S\X�PQRSTUVSQT�QT�]XYUTUSX�PQRSTUVSQTW[�XRSZSZXW�̂\Q�YXT_QT̀�aQTb�cRdXT�VQRSTUVSW�̂ZS\�S\X�ê RXT�S\US�UTX�Ud̀ ZRZWSXTXd�fg�S\X�hTV\ZSXVS�URd�PQRWSTcVSZQR�iURUjXTk��lmno�pD�EFqFrFE�sR�S\X�XtXRS�Q_�VQR_uZVSW�QT�dZWVTXYURVZXW�ÙQRj�S\X�PQRSTUVS�vQVc̀ XRSW[�ZRSXTYTXSUSZQRW�̂Zuu�fX�fUWXd�QR�S\X�_QuuQ̂ZRj�YTZQTZSZXWwFE�iQdZ_ZVUSZQRW[�UW�dX_ZRXd�ZR�]XVSZQR�xkxkxkFq�y\X�hjTXX̀XRSkFr�hddXRdU[�̂ZS\�S\QWX�Q_�uUSXT�dUSX�\UtZRj�YTXVXdXRVX�QtXT�S\QWX�Q_�XUTuZXT�dUSXkFp�y\X�zXRXTUu�PQRdZSZQRW�Q_�S\X�PQRSTUVS�_QT�PQRWSTcVSZQRkFG�vZtZWZQR�{x�Q_�S\X�]YXVZ_ZVUSZQRWkF|�vTÛZRjW�URd�TX̀UZRZRj�vZtZWZQRW�Q_�S\X�]YXVZ_ZVUSZQRWksR�S\X�VUWX�Q_�VQR_uZVSW�QT�dZWVTXYURVZXW�fXŜXXR�vTÛZRjW�URd�vZtZWZQRW�Q_�S\X�]YXVZ_ZVUSZQRW�}QS\XT�S\UR�vZtZWZQR�{x~[�QT�̂ZS\ZR�QT�ÙQRj�S\X�PQRSTUVS�vQVc̀ XRSW�URd�RQS�VuUTZ_ZXd�fg�hddXRdc̀ [�S\X�hTV\ZSXVS�̂Zuu�dXSXT̀ZRX�̂\ZV\�SUbXW�YTXVXdXRVX�ZR�UVVQTdURVX�̂ZS\�]XVSZQRW��k�kxx[��k�kx�[�URd��k�kx�klmno�Gy\X�YUTSZXW�W\Uuu�UjTXX�cYQR�̂TZSSXR�YTQSQVQuW�jQtXTRZRj�S\X�STURẀZWWZQR�URd�cWX�Q_[�URd�TXuZURVX�QR[�Q_�sRWSTc̀ XRSW�Q_�]XTtZVX�QT�URg�QS\XT�ZR_QT̀USZQR�QT�dQVc̀ XRSUSZQR�ZR�dZjZSUu�_QT̀k�y\X�YUTSZXW�̂Zuu�cWX�hsh�vQVc̀ XRS���{����{x�[��cZudZRj�sR_QT̀USZQR�iQdXuZRj�URd�vZjZSUu�vUSU���\ZfZS[�SQ�XWSUfuZW\�S\X�YTQSQVQuW�_QT�S\X�dXtXuQỲ XRS[�cWX[�STURẀZWWZQR[�URd�X�V\URjX�Q_�dZjZSUu�dUSUk�hRg�cWX�Q_[�QT�TXuZURVX�QR[�Uuu�QT�U�YQTSZQR�Q_�U�fcZudZRj�ZR_QT̀USZQR�̀QdXu�̂ZS\QcS�UjTXX̀XRS�SQ�̂TZSSXR�YTQSQVQuW�jQtXTRZRj�S\X�cWX�Q_[�URd�TXuZURVX�QR[�S\X�ZR_QT̀USZQR�VQRSUZRXd�ZR�S\X�̀QdXu�URd�̂ZS\QcS�\UtZRj�S\QWX�YTQSQVQuW�WXS�_QTS\�ZR�hsh�vQVc̀ XRS���{����{x�[��cZudZRj�sR_QT̀USZQR�iQdXuZRj�URd�vZjZSUu�vUSU���\ZfZS[�URd�S\X�TX�cZWZSX�hsh�vQVc̀ XRS�z�{����{x�[��TQ�XVS��cZudZRj�sR_QT̀USZQR�iQdXuZRj��TQSQVQu��QT̀[�W\Uuu�fX�US�S\X�cWZRj�QT�TXugZRj�YUTSg�W�WQuX�TZWb�URd�̂ZS\QcS�uZUfZuZSg�SQ�S\X�QS\XT�YUTSg�URd�ZSW�VQRSTUVSQTW�QT�VQRWcuSURSW[�S\X�UcS\QTW�Q_[�QT�VQRSTZfcSQTW�SQ[�S\X�fcZudZRj�ZR_QT̀USZQR�̀QdXu[�URd�XUV\�Q_�S\XZT�UjXRSW�URd�X̀YuQgXXWkD�EF��]cf̀ ZSSUu���V\URjX[�U�̂Xf�fUWXd�VQRWSTcVSZQR�Y\UWX�WQ_ŜUTX�_QT�̀URUjZRj�YTQ�XVS�Wcf̀ ZSSUuW[���s�W[�URd�QS\XT�VQRWSTcVSZQR�Y\UWX�YUYXT̂QTb[�W\Uuu�fX�cWXd�fg�Uuu�YUTSZXW�QR�S\ZW�YTQ�XVSk�y\X�hTV\ZSXVS�̂Zuu�fX�S\X�Ud̀ ZRZWSTUSQT�_QT�S\X�]cf̀ ZSSUu���V\URjX�WgWSX̀�QR�S\ZW�YTQ�XVSk�D�qFEFq�y\X�ê RXT�W\Uuu�_cTRZW\�SQ�S\X�PQRSTUVSQT[�̂ZS\ZR�_Z_SXXR�dUgW�U_SXT�TXVXZYS�Q_�U�̂TZSSXR�TX�cXWS[�ZR_QT̀USZQR�RXVXWWUTg�URd�TXuXtURS�_QT�S\X�PQRSTUVSQT�SQ�XtUucUSX[�jZtX�RQSZVX�Q_[�QT�XR_QTVX�̀XV\URZV�W�uZXR�TZj\SWk�]cV\�ZR_QT̀USZQR�W\Uuu�ZRVucdX�U�VQTTXVS�WSUSX̀XRS�Q_�S\X�TXVQTd�uXjUu�SZSuX�SQ�S\X�YTQYXTSg�QR�̂\ZV\�S\X��TQ�XVS�ZW�uQVUSXd[�cWcUuug�TX_XTTXd�SQ�UW�S\X�WZSX[�URd�S\X�ê RXT�W�ZRSXTXWS�S\XTXZRk�D�qFqFE��TZQT�SQ�VQ̀ X̀RVX̀XRS�Q_�S\X�aQTb[�URd�cYQR�̂TZSSXR�TX�cXWS�fg�S\X�PQRSTUVSQT[�S\X�ê RXT�W\Uuu�_cTRZW\�SQ�S\X�PQRSTUVSQT�TXUWQRUfuX�XtZdXRVX�S\US�S\X�ê RXT�\UW�̀UdX�_ZRURVZUu�UTTURjX̀XRSW�SQ�_cu_Zuu�S\X�ê RXT�W�QfuZjUSZQRW�cRdXT�S\X�PQRSTUVSk�y\X�PQRSTUVSQT�W\Uuu�\UtX�RQ�QfuZjUSZQR�SQ�VQ̀ X̀RVX�S\X�aQTb�cRSZu�S\X�ê RXT�YTQtZdXW�WcV\�XtZdXRVXk�s_�VQ̀ X̀RVX̀XRS�Q_�S\X�aQTb�ZW�dXuUgXd�cRdXT�S\ZW�]XVSZQR��k�kx[�S\X�PQRSTUVS�yZ̀X�W\Uuu�fX�X�SXRdXd�UYYTQYTZUSXugk�QS�cWXdklmno�|
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D�EFGFH�IJ�KLM�MNOPQRNMSK�QJ�KLM�TQSUKVWXKYQS�Z[S[\MV�QV�]VXLYKMXK�KMVNYS[KMÛ�KLM�_̀ SMV�UL[PP�MNOPQR�[�UWXXMUUQV�XQSUKVWXKYQS�N[S[\MV�QV�[VXLYKMXK�KQ�̀LQN�KLM�TQSKV[XKQV�L[U�SQ�VM[UQS[aPM�QabMXKYQS�[Sc�̀LQUM�UK[KWU�WScMV�KLM�TQSKV[XK�dQXWNMSKU�UL[PP�aM�KL[K�QJ�KLM�TQSUKVWXKYQS�Z[S[\MV�QV�]VXLYKMXK̂�VMUOMXKYeMPRfgD�EFGFh�iSPMUU�QKLMV̀YUM�OVQeYcMc�YS�KLM�TQSKV[XK�dQXWNMSKÛ�KLM�_̀ SMV�UL[PP�JWVSYUL�KQ�KLM�TQSKV[XKQV�QSM�XQOR�QJ�KLM�TQSKV[XK�dQXWNMSKU�JQV�OWVOQUMU�QJ�N[jYS\�VMOVQcWXKYQSU�OWVUW[SK�KQ�kMXKYQS�lfmfnfoLM�_̀ SMV�UL[PP�JWVSYUL�KLM�TQSKV[XKQV�pqr�XQOYMU�QJ�KLM�TQSKV[XK�dQXWNMSKÛ�YSXPWcYS\�QSM�UMK�KQ�aM�WUMc�JQV�KLM�sVQbMXK�tMXQVc�dV[̀YS\Uf�oLM�TQSKV[XKQV�N[R�OWVXL[UM�[ccYKYQS[P�XQOYMU�[K�KLM�XQUK�QJ�VMOVQcWXKYQŜ�OQUK[\M�[Sc�L[ScPYS\fD�EFGFu�oLM�_̀ SMV�UL[PP�MScM[eQV�KQ�JQV̀[Vc�[PP�XQNNWSYX[KYQSU�KQ�KLM�TQSKV[XKQV�KLVQW\L�KLM�TQSUKVWXKYQS�Z[S[\MVf�_KLMV�XQNNWSYX[KYQS�UL[PP�aM�N[cM�[U�UMK�JQVKL�YS�kMXKYQS�vfnfwfZ[S[\MV�[Sc�UL[PP�XQSKMNOQV[SMQWUPR�OVQeYcM�KLM�U[NM�XQNNWSYX[KYQSU�KQ�KLM�]VXLYKMXK�[aQWK�N[KKMVU�[VYUYS\�QWK�QJ�QV�VMP[KYS\�KQ�KLM�TQSKV[XK�dQXWNMSKUfgIJ�KLM�TQSKV[XKQV�cMJ[WPKU�QV�SM\PMXKU�KQ�X[VVR�QWK�KLM�xQVj�YS�[XXQVc[SXM�̀YKL�KLM�TQSKV[XK�dQXWNMSKU�[Sc�J[YPU�ỲKLYS�[�KMSyc[R�JYeMyc[R�OMVYQc�[JKMV�VMXMYOK�QJ�̀VYKKMS�SQKYXM�JVQN�KLM�_̀ SMV�KQ�XQNNMSXM�[Sc�XQSKYSWM�XQVVMXKYQS�QJ�UWXL�cMJ[WPK�QV�SM\PMXK�̀YKL�cYPY\MSXM�[Sc�OVQNOKSMUÛ�KLM�_̀ SMV�N[R̂�̀YKLQWK�OVMbWcYXM�KQ�QKLMV�VMNMcYMU�KLM�_̀ SMV�N[R�L[eM̂�XQVVMXK�UWXL�cMJ[WPK�QV�SM\PMXKf�kWXL�[XKYQS�aR�KLM�_̀ SMV�[Sc�[NQWSKU�XL[V\Mc�KQ�KLM�TQSKV[XKQV�[VM�aQKL�UWabMXK�KQ�VMeYM̀�aR�KLM�TQSUKVWXKYQS�Z[S[\MV�[Sc�OVYQV�[OOVQe[P�QJ�KLM�]VXLYKMXK̂�[Sc�KLM�TQSUKVWXKYQS�Z[S[\MV�QV�]VXLYKMXK�N[R̂�OWVUW[SK�KQ�kMXKYQS�zfmfl̂�̀YKLLQPc�QV�SWPPYJR�[�TMVKYJYX[KM�JQV�s[RNMSK�YS�̀LQPM�QV�YS�O[VK̂�KQ�KLM�M{KMSK�VM[UQS[aPR�SMXMUU[VR�KQ�VMYNaWVUM�KLM�_̀ SMV�JQV�KLM�VM[UQS[aPM�XQUK�QJ�XQVVMXKYS\�UWXL�cMJYXYMSXYMÛ�YSXPWcYS\�_̀ SMV|U�M{OMSUMU�[Sc�XQNOMSU[KYQS�JQV�KLM�TQSUKVWXKYQS�Z[S[\MV|U�[Sc�]VXLYKMXK|U�[Sc�KLMYV�VMUOMXKYeM�XQSUWPK[SKU|�[ccYKYQS[P�UMVeYXMU�N[cM�SMXMUU[VR�aR�UWXL�cMJ[WPK̂�SM\PMXK̂�QV�J[YPWVMf�IJ�XWVVMSK�[Sc�JWKWVM�O[RNMSKU�[VM�SQK�UWJJYXYMSK�KQ�XQeMV�UWXL�[NQWSKÛ�KLM�TQSKV[XKQV�UL[PP�O[R�KLM�cYJJMVMSXM�KQ�KLM�_̀ SMVf�IJ�KLM�TQSKV[XKQV�cYU[\VMMU�̀YKL�KLM�[XKYQSU�QJ�KLM�_̀ SMV�QV�KLM�]VXLYKMXK̂�QV�KLM�[NQWSKU�XP[YNMc�[U�XQUKU�KQ�KLM�_̀ SMV̂�KLM�TQSKV[XKQV�N[R�JYPM�[�TP[YN�OWVUW[SK�KQ�]VKYXPM�lmf}�EF~��������������������}�EF~F��oLM�_̀ SMV�VMUMVeMU�KLM�VY\LK�KQ�[XXMPMV[KM�KLM�̀QVj�QJ�KLM�TQSKV[XKf��IS�KLM�MeMSK�KL[K�KLM�_̀ SMV�cYVMXKU�[XXMPMV[KYQŜ�UWXL�cYVMXKYeM�̀YPP�aM�QSPR�YS�̀VYKKMS�JQVNf��oLM�TQSKV[XKQV�UL[PP�jMMO�XQUK�[Sc�QKLMV�OVQbMXK�VMXQVcU�VMP[KMc�KQ�KLM�[XXMPMV[KYQS�cYVMXKYeM�UMO[V[KMPR�JVQN�SQVN[P�OVQbMXK�XQUKU�[Sc�VMXQVcU�[Sc�UL[PP�OVQeYcM�[�̀VYKKMS�VMXQVc�QJ�[XXMPMV[KYQS�XQUK�KQ�KLM�_̀ SMV�QS�[�c[YPR�a[UYUf}�EF~FE�IS�KLM�MeMSK�KL[K�KLM�TQSKV[XKQV�aMPYMeMU�KL[K�UQNM�[XKYQS�QV�YS[XKYQS�QS�KLM�O[VK�QJ�KLM�_̀ SMV�XQSUKYKWKMU�[S�[XXMPMV[KYQS�cYVMXKYeM̂�KLM�TQSKV[XKQV�UL[PP�YNNMcY[KMPR�SQKYJR�KLM�_̀ SMV�YS�̀VYKYS\�KL[K�KLM�TQSKV[XKQV�XQSUYcMVU�KLM�[XKYQSU�[S�[XXMPMV[KYQS�cYVMXKYeM̂�̀YKL�XQOYMU�KQ�KLM�]VXLYKMXK�[Sc�TQSUKVWXKYQS�Z[S[\MVf��oLYU�̀VYKKMS�SQKYJYX[KYQS�UL[PP�cMK[YP�KLM�XYVXWNUK[SXMU�QJ�KLM�XP[YNMc�[XXMPMV[KYQS�cYVMXKYeMf��oLM�TQSKV[XKQV�UL[PP�SQK�[XXMPMV[KM�KLMYV�̀QVj�MJJQVKU�WSKYP�KLM�_̀ SMV�VMUOQScU�YS�̀VYKYS\�KQ�KLM�̀VYKKMS�SQKYJYX[KYQSf��IJ�[XXMPMV[KYQS�YU�KLMS�cYVMXKMc�QV�VM�WYVMc�aR�KLM�_̀ SMV̂�[PP�XQUK�VMXQVcU�VMJMVVMc�KQ�[aQeM�UL[PP�aM�N[YSK[YSMc�aR�KLM�TQSKV[XKQV�[Sc�OVQeYcMc�KQ�KLM�_̀ SMV�QS�[�c[YPR�a[UYUf}�EF~FG�IS�QVcMV�KQ�OVMUMVeM�[�XP[YN�KQ�VMXQeMV�[ccYKYQS[P�XQUKU�cWM�KQ�[XXMPMV[KYQŜ�KLM�TQSKV[XKQV�NWUK�cQXWNMSK�KL[K�[ccYKYQS[P�M{OMSUMU�̀MVM�YSXWVVMc�[Sc�O[Yc�aR�KLM�TQSKV[XKQVf���[aQV�XQUKU�VMXQeMV[aPM�̀YPP�aM�QSPR�QeMVKYNM�QV�ULYJK�OVMNYWN�XQUKU�QV�KLM�XQUK�QJ�[ccYKYQS[P�P[aQVMVU�aVQW\LK�KQ�KLM�UYKM�KQ�[XXQNOPYUL�KLM�[XXMPMV[KMc�̀QVj�MJJQVKf����WYONMSK�XQUKU�VMXQeMV[aPM�̀YPP�aM�QSPR�KLM�XQUK�QJ�[ccMc�M�WYONMSK�NQaYPY�Mc�KQ�KLM�UYKM�KQ�[XXQNOPYUL�KLM�[XXMPMV[KMc�̀QVj�MJJQVKf������hD�GFEF����{MXWKYQS�QJ�KLM�TQSKV[XK�XQSKV[XK�aR�KLM�TQSKV[XKQV�YU�[�VMOVMUMSK[KYQS�KL[K�KLM�TQSKV[XKQV�L[U�eYUYKMc�KLM�UYKM̂�aMXQNM�\MSMV[PPR�J[NYPY[V�̀YKL�PQX[P�X[VMJWPPR�M{[NYSMc�KLM�TQSKV[XK�dQXWNMSKU�[Sc�KLM�UYKM̂�[Sc�VMOVMUMSKU�KL[K�KLM�TQSKV[XKQV�YU�KLQVQW\LPR�J[NYPY[V�̀YKL�KLM�S[KWVM�[Sc�PQX[KYQS�QJ�KLM�xQVĵ�KLM�UYKM̂�KLM�UOMXYJYX�XQScYKYQSU�WScMV�L̀YXL�KLM�xQVj�YU�KQ�aM�OMVJQVNMĉ�[Sc�XQVVMP[KMc�OMVUQS[P�QaUMVe[KYQSU�̀YKL�VM�WYVMNMSKU�QJ�KLM�TQSKV[XK�dQXWNMSKUf[Sc�[PP�N[KKMVU�̀LYXL�N[R�YS�[SR�̀[R�[JJMXK�KLM�xQVj�QV�YKU�OMVJQVN[SXMf��oLM�TQSKV[XKQV�JWVKLMV�
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DEFDEGEHIG�IJKI�KG�K�DEGLMI�NO�GLPJ�EQKRSHKISNHG�KHT�SHUEGISVKISNHGW�IJE�XNHIDKPIND�IJNDNLVJMY�LHTEDGIKHTG�IJE�XNHIDKPI�ZNPLREHIG�KHT�IJESD�SHIEHI�KHT�FLDFNGEW�KHT�SG�OKRSMSKD�[SIJ�KMM�KFFMSPK\ME�PNTEGW�NDTSHKHPEGW�MK[GW�DEVLMKISNHGW�KHT�DLMEG�KG�IJEY�KFFMY�IN�IJE�]ND̂W�KHT�IJKI�IJE�XNHIDKPIND�[SMM�K\STE�\Y�GKRE_��XMKSRG�OND�KTTSISNHKM�ISRE�ND�KTTSISNHKM�PNRFEHGKISNH�KG�K�DEGLMI�NO�IJE�XNHIDKPIND̀G�OKSMLDE�IN�ONMMN[�IJE�ONDEVNSHV�FDNPETLDE�KHT�IN�OKRSMSKDSaE�SIGEMO�[SIJ�KMM�MNPKM�PNHTSISNHG�KHT�IJE�XNHIDKPI�ZNPLREHIG�[SMM�HNI�\E�FEDRSIIET_��bI�SG�SHIEHTET�IJKI�KMM�REPJKHSPKM�KHT�EMEPIDSPKM�GYGIERG�[SMM�\E�PNRFMEIE�KHT�SH�FDNFED�NFEDKISNH�KHT�IJKI�KMM�PNHGIDLPISNH�PNRFNHEHIG�[SMM�\E�PNRFMEIE�KHT�SH�PNRFMSKHPE�[SIJ�KPPEFIET�PNHGIDLPISNH�FDKPISPE�LFNH�PNRFMEISNH�NO�IJE�]ND̂_��cUEH�SO�SIERG�KDE�RSGGSHV�ODNR�IJE�dMKHG�KHTeND�fFEPSOSPKISNHGW�\LI�KDE�HNDRKMMY�DEgLSDET�OND�FDNFED�NFEDKISNH�NO�REPJKHSPKM�KHT�EMEPIDSPKM�GYGIERGW�ND�IN�PNRFMEIE�NIJED[SGE�SHPNRFMEIE�PNHGIDLPISNH�ND�IN�REEI�VNUEDHSHV�PNTE�DEgLSDEREHIGW�IJEY�GJKMM�\E�SHPMLTET�\Y�IJE�XNHIDKPINDW�LHMEGG�JE�GNLVJI�KHT�DEPESUET�PNHIDKTSPINDY�SHIEDFDEIKISNH�ND�PMKDSOSPKISNH�ODNR�IJE�hDPJSIEPI_i�jklkl�mEPKLGE�IJE�XNHIDKPI�ZNPLREHIG�KDE�PNRFMEREHIKDYW�IJE�XNHIDKPIND�GJKMMW�\EONDE�GIKDISHV�EKPJ�FNDISNH�NO�IJE�]ND̂W�PKDEOLMMY�GILTY�KHT�PNRFKDE�IJE�UKDSNLG�XNHIDKPI�ZNPLREHIG�DEMKISUE�IN�IJKI�FNDISNH�NO�IJE�]ND̂W�KG�[EMM�KG�IJE�SHONDRKISNH�OLDHSGJET�\Y�IJE�n[HED�FLDGLKHI�IN�fEPISNH�o_p_qW�GJKMM�IK̂E�OSEMT�REKGLDEREHIG�NO�KHY�EQSGISHV�PNHTSISNHG�DEMKIET�IN�IJKI�FNDISNH�NO�IJE�]ND̂W�KHT�GJKMM�N\GEDUE�KHY�PNHTSISNHG�KI�IJE�GSIE�KOOEPISHV�SI_�rJEGE�N\MSVKISNHG�KDE�OND�IJE�FLDFNGE�NO�OKPSMSIKISHV�PNNDTSHKISNH�KHT�PNHGIDLPISNH�\Y�IJE�XNHIDKPIND�KHT�KDE�HNI�OND�IJE�FLDFNGE�NO�TSGPNUEDSHV�EDDNDGW�NRSGGSNHGW�ND�SHPNHGSGIEHPSEG�SH�IJE�XNHIDKPI�ZNPLREHIGs�JN[EUEDW�IJE�XNHIDKPIND�GJKMM�FDNRFIMY�DEFNDI�IN�IJE�XNHGIDLPISNH�tKHKVED�KHT�hDPJSIEPI�KHY�EDDNDGW�SHPNHGSGIEHPSEG�ND�NRSGGSNHG�TSGPNUEDET�\Y�ND�RKTE�̂HN[H�IN�IJE�XNHIDKPIND�KG�K�DEgLEGI�OND�SHONDRKISNH�GL\RSIIET�IN�IJE�XNHGIDLPISNH�tKHKVED�SH�GLPJ�ONDR�KG�IJE�XNHGIDLPISNH�tKHKVED�KHT�hDPJSIEPI�RKY�DEgLSDE_�bI�SG�DEPNVHSaET�IJKI�IJE�XNHIDKPIND̀G�DEUSE[�SG�RKTE�SH�IJE�XNHIDKPIND̀G�PKFKPSIY�KG�K�PNHIDKPIND�KHT�HNI�KG�K�MSPEHGET�TEGSVH�FDNOEGGSNHKMW�LHMEGG�NIJED[SGE�GFEPSOSPKMMY�FDNUSTET�SH�IJE�XNHIDKPI�ZNPLREHIG_�bO�IJE�XNHIDKPIND�FEDONDRG�KHY�PNHGIDLPISNH�KPISUSIY�[JSPJ�SHUNMUEG�KH�EDDNDW�SHPNHGSGIEHPY�ND�NRSGGSNH�SH�IJE�XNHIDKPI�ZNPLREHIG�[SIJNLI�OSDGI�FDNUSTSHV�HNISPE�IN�IJE�n[HEDW�hDPJSIEPI�KHT�XNHGIDLPISNH�tKHKVED�NO�GLPJ�PNHTSISNH�KHT�DEPESUSHV�KLIJNDSaKISNH�IN�FDNPEETW�IJE�XNHIDKPIND�GJKMM�KGGLRE�DEGFNHGS\SMSIY�OND�GLPJ�FEDONDRKHPE�KHT�GJKMM�\EKD�KH�KFFDNFDSKIE�KRNLHI�NO�IJE�KIIDS\LIK\ME�PNGIG�OND�PNDDEPISNH_i�jklklku�ZN�HNI�GPKME�ZDK[SHVG_�vNMMN[�OSVLDE�TSREHGSNHGW�PNHOSDRSHV�NH�GSIE_wxyz�{i�jklk|�rJE�n[HED�SG�EHISIMET�IN�DESR\LDGEREHI�ODNR�IJE�XNHIDKPIND�OND�KRNLHIG�FKST�IN�IJE�hDPJSIEPI�OND�EUKMLKISHV�KHT�DEGFNHTSHV�IN�IJE�XNHIDKPIND̀G�DEgLEGIG�OND�SHONDRKISNH�IJKI�KDE�HNI�FDEFKDET�SH�KPPNDTKHPE�[SIJ�IJE�XNHIDKPI�ZNPLREHIG�ND�[JEDE�IJE�DEgLEGIET�SHONDRKISNH�SG�KUKSMK\ME�IN�IJE�XNHIDKPIND�ODNR�K�PKDEOLM�GILTY�KHT�PNRFKDSGNH�NO�IJE�XNHIDKPI�ZNPLREHIGW�OSEMT�PNHTSISNHGW�NIJED�n[HED}FDNUSTET�SHONDRKISNHW�XNHIDKPIND}FDEFKDET�PNNDTSHKISNH�TDK[SHVGW�ND�FDSND�dDN~EPI�PNDDEGFNHTEHPE�ND�TNPLREHIKISNH_i�jklk|ku�rJE�XNHIDKPIND�RKY�GL\RSI�DEgLEGIG�OND�SHONDRKISNH�IN�IJE�hDPJSIEPI�IN�JEMF�OKPSMSIKIE�IJE�XNHIDKPIND̀G�FEDONDRKHPE�NO�IJE�PNHIDKPI_��dDSND�IN�GL\RSIISHV�EKPJ�DEgLEGI�OND�SHONDRKISNHW�IJE�XNHIDKPIND�GJKMM�OSDGI�PKDEOLMMY�GILTY�KHT�PNRFKDE�IJE�XNHIDKPI�ZNPLREHIGW�OSEMT�PNHTSISNHGW�NIJED�n[HED�FDNUSTET�SHONDRKISNHW�XNHIDKPIND�FDEFKDET�XNNDTSHKISNH�ZDK[SHVGW�KHT�FDSND�dDN~EPI�PNDDEGFNHTEHPE�KHT�TNPLREHIKISNH�IN�TEIEDRSHE�IJKI�IJE�SHONDRKISNH�IN�\E�DEgLEGIET�SG�HNI�DEKGNHK\MY�N\IKSHK\ME�ODNR�GLPJ�GNLDPEG_i�jklk|kl�cKPJ�DEgLEGI�OND�SHONDRKISNH�GJKMM�\E�GL\RSIIET�IN�IJE�hDPJSIEPIW�SH�[DSISHVW�[SIJ�K�PNFY�IN�IJE�XNHGIDLPISNH�tKHKVED_��cKPJ�DEgLEGI�OND�SHONDRKISNH�GJKMM�STEHISOY�IJE�GFEPSOSP�GNLDPEG�[JSPJ�[EDE�DEUSE[ET�\Y�IJE�XNHIDKPIND�SH�KH�EOONDI�IN�TEIEDRSHE�IJE�SHONDRKISNH�DEgLEGIETW�KHT�K�GIKIEREHI�IN�IJE�EOOEPI�IJKI�IJE�SHONDRKISNH�\ESHV�DEgLEGIET�PNLMT�HNI�\E�TEIEDRSHET�ODNR�GLPJ�GNLDPEG_i�jklk|kj�rJE�XNHIDKPIND�GJKMM�GL\RSI�EKPJ�DEgLEGI�OND�SHONDRKISNH�GLOOSPSEHIMY�SH�KTUKHPE�NO�IJE�TKIE�\Y�[JSPJ�GLPJ�SHONDRKISNH�SG�DEgLEGIET�SH�NDTED�IN�KMMN[�IJE�hDPJSIEPI�GLOOSPSEHI�ISREW�SH�IJE�hDPJSIEPÌG�FDNOEGGSNHKM�~LTVREHIW�IN�FEDRSI�KTEgLKIE�DEUSE[�KHT�DEGFNHGE�KHT�IN�FEDRSI�XNHIDKPIND�PNRFMSKHPE�[SIJ�IJE�MKIEGI�PNHGIDLPISNH�GPJETLME_i�jklk|k��rJE�XNHGIDLPISNH�tKHKVED�GJKMM�RKSHIKSH�K�MNV�KI�IJE�dDN~EPI�GSIE�IJKI�GEgLEHISKMMY�HLR\EDG�KHT�MSGIG�EKPJ�DEgLEGI�OND�SHONDRKISNH_��rJSG�MNV�GJKMM�PNHIKSH�IJE�ZDK[SHVG�DEOEDEHPE�ND�fFEPSOSPKISNH�GEPISNH�IN�[JSPJ�IJE�DEgLEGI�FEDIKSHGW�IJE�TKIE�NO�IJE�DEgLEGIW�IN�[JNR�IJE�DEgLEGI�[KG�RKTEW�\Y�[JNR�IJE�DEgLEGI�[KG�RKTEW�IJE�HKILDE�NO�IJE�DEgLEGIW�KHT�IJE�hDPJSIEPÌG�DEGNMLISNH�IJEDENO_��rJSG�MNV�GJKMM�\E�DEUSE[ET�KI�EKPJ�dDN~EPI�REEISHV�KHT�IJE�GIKILG�NO�IJE�DEgLEGIG�OND�SHONDRKISNH�GJKMM�\E�RKTE�FKDI�NO�IJE�RSHLIEG�NO�GLPJ�REEISHVG_
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D�EFGFHFH�IJK�LMNOPQROMP�SJQTT�PKUVWXPSK�OJK�YZNKP�QVMXNOS�RJQP[K\�OM�OJK�YZNKP�W]�OJK�̂PRJUOKRO�MP�LMNSOPXROUMN�_QNQ[KP�̀MP�PKSaMN\UN[�OM�LMNOPQROMP�PKbXKSOS�̀MP�UǸMPVQOUMN�ZJKPK�SXRJ�UǸMPVQOUMN�US�QcQUTQWTK�OM�OJK�LMNOPQROMP�P̀MV�Q�RQPK̀XT�SOX\]�QN\�RMVaQPUSMN�M̀�OJK�LMNOPQRO�dMRXVKNOSe�̀UKT\�RMN\UOUMNSe�MOJKP�YZNKP�aPMcU\K\�UǸMPVQOUMNe�LMNOPQROMP�aPKaQPK\�LMMP\UNQOUMN�dPQZUN[Se�MP�aPUMP�fPMgKRO�RMPPKSaMN\KNRK�MP�\MRXVKNOQOUMNhijklm�nD�EFEFo�IJK�LMNOPQROMP�SJQTT�WK�PKSaMNSUWTK�̀MP�QN\�RMMP\UNQOK�QN]�QN\�QTT�UNSaKROUMNS�PKbXUPK\�W]�QN]�[McKPNVKNOQT�WM\]�JQcUN[�gXPUS\UROUMN�McKP�OJK�aPMgKROh��pQUTXPK�OM�MWOQUN�QN]�aKPVUOSe�TURKNSKS�MP�MOJKP�QaaPMcQTS�WKRQXSK�M̀�OJK�Q̀UTXPK�M̀�OJK�LMNOPQROMP�OM�RMǸMPV�OM�OJUS�PKbXUPKVKNO�SJQTT�NMO�KqOKN\�OJK�LMNOPQRO�OUVKe�QN\�OJK�LMNOPQROMP�SJQTT�NMO�WK�KNOUOTK\�OM�QN]�UNRPKQSK�UN�OJK�RMNOPQRO�SXV�OJKPK̀MPh��rN�Q\\UOUMNe�QN]�Q\\UOUMNQT�RMSOS�QN\sMP�KqaKNSKS�M̀�QN]�NQOXPK�UNRXPPK\�W]�OJK�YZNKP�QS�Q�PKSXTO�M̀�OJK�LMNOPQROMPtS�̀QUTXPK�OM�RMǸMPV�OM�OJUS�PKbXUPKVKNO�SJQTT�RMNSOUOXOK�Q�RJQP[K�Q[QUNSO�OJK�LMNOPQROMPtS�RMNOPQROh��uQRJ�RMNOPQROMP�SJQTT�WK�PKSaMNSUWTK�̀MP�RMVaT]UN[�ZUOJ�XNUMN�PK[XTQOUMNS�KqUSOUN[�XN\KP�RXPPKNO�TQWMP�Q[PKKVKNOS�UN�aKP̀MPVUN[�RMNSOPXROUMN�ZMPv�MN�OJK�aPMgKROhiwD�EFoFG�uqRKaO�UN�OJK�RQSK�M̀�VUNMP�RJQN[KS�UN�OJK�xMPv�QaaPMcK\�W]�OJK�̂PRJUOKRO�UN�QRRMP\QNRK�ZUOJ�yKROUMN�zh{|h}�MP�MP\KPK\�W]�OJK�̂PRJUOKRO�UN�QRRMP\QNRK�ZUOJ�yKROUMN�~h�e�OJK�LMNOPQROMP�VQ]�VQvK�SXWSOUOXOUMNS�MNT]�ZUOJ�OJK�RMNSKNO�M̀�OJK�YZNKPe�Q̀OKP�KcQTXQOUMN�W]�OJK�̂PRJUOKROe�UN�RMNSXTOQOUMN�ZUOJ�OJK�LMNSOPXROUMN�_QNQ[KPe�QN\�UN�QRRMP\QNRK�ZUOJ�Q�LJQN[K�YP\KP�MP�LMNSOPXROUMN�LJQN[K�dUPKROUcKh�yXWSOUOXOUMNS�SJQTT�SQOUS̀]�OJK�̀MTTMZUN[�RMN\UOUMNS��� IJK�VQOKPUQTSe�aPM\XROS�QN\�KbXUaVKNO�\KSRPUWK\�UN�OJK�LMNOPQRO�dMRXVKNOS�KSOQWTUSJ�OJK�SOQN\QP\�M̀�PKbXUPK\�bXQTUO]e�̀XNROUMNe�\UVKNSUMN�QN\�QaaKQPQNRK�KqaKROK\h�� yXWSOUOXOUMN�PKbXKSOS�ZUTT�WK�RMNSU\KPK\�MNT]�Ù�SOQN\QP\S�QPK�VKO�MP�KqRKK\K\�QS�\KSRPUWK\�QWMcK�QN\�QPK�SXWSKbXKNOT]�QaaPMcK\�W]�OJK�̂PRJUOKRO�QN\�YZNKPh�� uQRJ�SXRJ�PKbXKSO�SJQTT�UNRTX\K�OJK�NQVK�M̀�OJK�VQOKPUQTe�aPM\XRO�MP�KbXUaVKNO�UOKV�̀MP�ZJURJ�SXWSOUOXOUMN�US�PKbXKSOK\�QN\�Q�RMVaTKOK�\KSRPUaOUMN�M̀�OJK�aPMaMSK\�SXWSOUOXOKe�UNRTX\UN[�\PQZUN[Se�RXOSe�aKP̀MPVQNRK�QN\�OKSO�\QOQ�QN\�QN]�MOJKP�UǸMPVQOUMN�NKRKSSQP]�̀MP�Q�RMVaTKOK�KcQTXQOUMNh�� uQRJ�SXRJ�PKbXKSO�SJQTT�UNRTX\K�Q�SOQOKVKNO�SKOOUN[�̀MPOJ�QN]�RJQN[KS�UN�MOJKP�VQOKPUQTSe�aPM\XRO�MP�KbXUaVKNO�MP�MOJKP�ZMPv�OJQO�UNRMPaMPQOUMN�M̀�OJK�SXWSOUOXOUMN�ZMXT\�PKbXUPKh�� IJK�WXP\KN�M̀�aPMM̀�M̀�OJK�VKPUO�M̀�OJK�aPMaMSK\�SXWSOUOXOUMN�US�XaMN�OJK�aPMaMSKPh��� IJK�̂PRJUOKROtS�\KRUSUMN�M̀�QaaPMcQT�MP�\USQaaPMcQT�M̀�Q�aPMaMSK\�SXWSOUOXOUMN�SJQTT�WK�̀UNQT�QN\�ZUTT�WK�SKO�̀MPOJ�UN�ZPUOUN[h�� \̂\UOUMNQT�SXWSOUOXOUMN�PKbXKSOSe�\XPUN[�RMNSOPXROUMNe�ZUTT�WK�RMNSU\KPK\�MNT]�Ù�SXWSOUOXOUMN�US�RQXSK\�W]�SaKRÙUR�VQOKPUQTe�aPM\XRO�MP�KbXUaVKNOtS�SXWSKbXKNO�PKVMcQT�̀PMVe�MP�XNQcQUTQWUTUO]�UN�OJK�VQPvKO�aTQRK�QN\�MNT]�QO�iNM�RJQN[Ki�MP�iRPK\UOi�OM�LMNOPQRO�QVMXNOh����LMNOPQROMPtS��KSaMNSUWUTUOUKS��r̀�QN]�M̀�OJK�̀MTTMZUN[�RMN\UOUMNS�MRRXP�\XK�OM�SXWSOUOXOUMNSe�OJK�RMNOPQROMP�VQvUN[�OJK�SXWSOUOXOUMN�SJQTT�WKQP�OJK�RMSO�M̀�SXRJ�RMN\UOUMNSe�UNRTX\UN[�aQ]VKNO�̀MP�SKPcURKS�PKN\KPK\�W]�OJK�̂PRJUOKRO��Q� �K\KSU[N�PKbXUPK\�̀MP�QN]�M̀�OJK�xMPvh�W� _QOKPUQT�MP�bXQNOUO]�RJQN[KS�̀MP�QN]�M̀�OJK�xMPvh�R� dKTQ]S�UN�QN]�M̀�OJK�xMPvh
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DEF GHIJHKL�MNO�PQMNORSLPNQ�THQHOSLHE�EJH�LN�KJUKLPLJLPNQKVW�XYZY[Y\�]MLHO�L̂H�_NQLOS̀L�̂SK�UHHQ�HaH̀JLHEb�L̂H�cdQHO�SQE�]Ò̂ PLH̀L�dPee�̀NQKPEHO�OHIJHKLK�MNO�L̂H�KJUKLPLJLPNQ�NM�fONEJ̀LK�PQ�feS̀H�NM�L̂NKH�KfH̀PMPHE�NQeg�JQEHO�L̂H�̀NQEPLPNQK�KHL�MNOL̂�PQ�L̂H�hHQHOSe�GHIJPOHRHQLK�DiPjPKPNQ�kl�NM�L̂H�mfH̀PMP̀SLPNQKFV�ng�RSoPQT�OHIJHKLK�MNO�KJUKLPLJLPNQKb�L̂H�_NQLOS̀LNOpqr� OHfOHKHQLK�L̂SL�PL�̂SK�fHOKNQSeeg�PQjHKLPTSLHE�L̂H�fONfNKHE�KJUKLPLJLH�fONEJ̀L�SQE�EHLHORPQHE�L̂SL�PL�PK�HIJSe�NO�KJfHOPNO�PQ�See�OHKfH̀LK�LN�L̂SL�KfH̀PMPHEsqt� OHfOHKHQLK�L̂SL�PL�dPee�fONjPEH�L̂H�KSRH�dSOOSQLg�MNO�L̂H�KJUKLPLJLPNQ�SK�PL�dNJeE�̂SjH�fONjPEHE�MNO�L̂H�fONEJ̀L�KfH̀PMPHEsqu� H̀OLPMPHK�L̂SL�L̂H�̀NKL�ESLS�fOHKHQLHE�PK�̀NRfeHLH�SQE�PQ̀eJEHK�See�OHeSLHE�̀NKLK�MNO�L̂H�KJUKLPLJLHE�fONEJ̀L�SQE�MNO�vNOo�L̂SL�RJKL�UH�̀̂SQTHE�SK�S�OHKJeL�NM�L̂H�KJUKLPLJLPNQb�HàHfL�MNO�L̂H�]Ò̂ PLH̀LwK�OHEHKPTQ�ǸKLKb�SQE�dSPjHK�See�̀eSPRK�MNO�SEEPLPNQSe�̀NKLK�OHeSLHE�LN�L̂H�KJUKLPLJLPNQ�L̂SL�KJUKHIJHQLeg�UH̀NRH�SffSOHQLs�SQEVx� K̂See�̀NNOEPQSLH�L̂H�PQKLSeeSLPNQ�NM�L̂H�S̀ H̀fLHE�KJUKLPLJLHb�RSoPQT�KJ̀ �̂̂̀SQTHK�SK�RSg�UH�OHIJPOHE�MNO�L̂H�vNOo�LN�UH�̀NRfeHLH�PQ�See�OHKfH̀LKVW�XYZY[Y[�ŷH�cdQHO�K̂See�UH�HQLPLeHE�LN�OHPRUJOKHRHQL�MONR�L̂H�_NQLOS̀LNO�MNO�SRNJQLK�fSPE�LN�L̂H�]Ò̂ PLH̀L�MNO�OHjPHdPQT�L̂H�_NQLOS̀LNOwK�fONfNKHE�KJUKLPLJLPNQK�MNO�̀NQjHQPHQ̀H�SMLHO�L̂H�fHOPNE�QNLHE�PQ�iPjPKPNQ�kl�mH̀LPNQ�zmJUKLPLJLPNQ�{OǸHEJOHKz�SQE�RSoPQT�STOHHE|JfNQ�̀̂SQTHK�PQ�L̂H�iOSdPQTK�SQE�mfH̀PMP̀SLPNQK�OHKJeLPQT�MONR�KJ̀ �̂KJUKLPLJLPNQKV}~���\\W�XY�Y\�ŷH�cdQHO�PK�HaHRfL�MONR�fSgRHQL�NM��HEHOSeb�mLSLHb�eǸSe�LSaHKb�SQE�MONR�fSgRHQL�NM�KSeHK�SQE�̀NRfHQKSLPQT�JKH�LSaHK�NM�L̂H�mLSLH�NM��Hd��NOo�SQE�NM�̀PLPHK�SQE�̀NJQLPHK�NQ�See�RSLHOPSeK�SQE�KJffePHK�KNeE�LN�L̂H�cdQHO�fJOKJSQL�LN�L̂H�fONjPKPNQK�NM�L̂PK�_NQLOS̀LV�ŷHKH�LSaHK�SOH�QNL�LN�UH�PQ̀eJEHE�PQ�UPEKV�ŷPK�HaHRfLPNQ�ENHK�QNLb�̂NdHjHOb�Sffeg�LN�LNNeKb�RS̀ P̂QHOgb�HIJPfRHQLb�NO�NL̂HO�fONfHOLg�eHSKHE�Ugb�NO�LN�L̂H�_NQLOS̀LNO�NO�S�KJÙNQLOS̀LNOs�SQE�L̂H�_NQLOS̀LNO�SQE�PLK�KJÙNQLOS̀LNO�K̂See�UH�OHKfNQKPUeH�MNOb�SQE�fSgb�SQg�SQE�See�SffeP̀SUeH�LSaHKb�PQ̀eJEPQT�KSeHK�SQE�̀NRfHQKSLPQT�JKH�LSaHKb�NQ�KJ̀ �̂eHSKHE�LNNeKb�RS̀ P̂QHOgb�HIJPfRHQL�NO�NL̂HO�fONfHOLgV�W�XY�Y\Y\�ŷH�cdQHO�K̂See�KH̀JOH�L̂H�UJPeEPQT�fHORPL�MONR�L̂H��Hd��NOo�mLSLH��EJ̀SLPNQ�iHfSOLRHQLVW�XY�Y[Y\��Q�S̀ ǸOESQ̀H��Hd��NOo�mLSLH��SUNO��Sd�]OLP̀eH��b�mH̀LPNQ���kb�KJUEV��|SDSFb�L̂H�_NQLOS̀LNO�K̂See�KJURPL�LN�L̂H�cdQHO�dPL̂PQ��k�ESgK�SMLHO�PKKJSQ̀H�NM�_NQLOS̀LNOwK�MPOKL�fSgONeeb�SQE�HjHOg��k�ESgK�L̂HOHSMLHOb�S�LOSQK̀OPfL�NM�L̂H�NOPTPQSe�fSgONee�OH̀NOEb�KJUK̀OPUHE�SQE�SMMPORHE�SK�LOJH�JQEHO�L̂H�fHQSeLPHK�NM�fHO�JOgVW�XY�Y[Y[�ŷH�_NQLOS̀LNO�K̂See�̀NRfeg�dPL̂�See�SffeP̀SUeH��Hd��NOo�mLSLH�iHfSOLRHQL�NM��SUNO�OHIJPOHRHQLKb�PQ̀eJEPQT�L̂H�fONjPKPNQ�L̂SL�HjHOg�dNOoHO�HRfeNgHE�PQ�fHOMNORSQ̀H�NM�S�fJUeP̀�dNOo�̀NQLOS̀L�K̂See�UH�̀HOLPMPHE�SK�ŜjPQT�̀NRfeHLHE�SQ�cm�]�lk|̂NJO�KSMHLg�LOSPQPQT�̀NJOKHV�ŷH�_NQLOS̀LNO�SQE�KJÙNQLOS̀LNO�K̂See�UH�KNeHeg�OHKfNQKPUeH�MNO�̀NRfePSQ̀H�dPL̂�L̂PK�OHIJPOHRHQL�dPL̂�OHKfH̀L�LN�L̂HPO�HRfeNgHHKV�ŷH�_NQLOS̀LNOwK�NO�KJÙNQLOS̀LNOwK�MSPeJOH�LN�̀NRfeg�dPL̂�L̂PK�OHIJPOHRHQL�K̂See�QNL�LOSQKMHO�NO�PQ�SQg�dSg�PRfNKH�L̂H�OHKfNQKPUPePLg�MNO�dNOoHO�KSMHLg�JfNQ�L̂H�cdQHO�NO�L̂H�]Ò̂ PLH̀LV}~���\[Y\ SeeNdSQ̀HK�]eeNdSQ̀HK�K̂See�̀NjHO�L̂H�̀NKL�LN�L̂H�_NQLOS̀LNO�SQE�mJÙNQLOS̀LNOKb�NM�RSLHOPSeK�SQE�HIJPfRHQL�EHePjHOHE�SL�L̂H�KPLH�SQE�See�OHIJPOHE�LSaHKb�eHKK�SffeP̀SUeH�LOSEH�EPK̀NJQLKsY[ �JRf�mJR�]eeNdSQ̀HKb��QPL�_NKL�]eeNdSQ̀HK�SQE��JSQLPLg�]eeNdSQ̀HKp��_NQLOS̀LNOwK�̀NKLK�MNO�JQeNSEPQT�SQE�̂SQEePQT�SL�L̂H�KPLHb�eSUNOb�PQKLSeeSLPNQ�̀NKLKb�NjHÔHSEb�fONMPLb�SQE�NL̂HO�HafHQKHK�ǸQLHRfeSLHE�MNO�KLSLHE�SeeNdSQ̀H�SRNJQLK�K̂See�UH�PQ̀eJEHE�PQ�L̂H�_NQLOS̀L�mJR�UJL�QNL�PQ�L̂H�SeeNdSQ̀HKs�YX _NQLPQTHQ̀g�]eeNdSQ̀HKp�_NQLOS̀LNOwK�̀NKLKb�PQ̀eJEPQT�See�KJ̀ �̂KJÙNQLOS̀LNO�̀NKLKb�MNO�OH̀HPjPQT�SQE�ŜQEePQT�SL�{ON�H̀L�KPLHb�eSUNOb�PQKLSeeSLPNQb�SQE�KPRPeSO�̀NKLK�OHeSLHE�LN�fONEJ̀LK�SQE�RSLHOPSeK�JQEHO�SeeNdSQ̀H�K̂See�UH�PQ̀eJEHE�SK�fSOL�NM�L̂H�SeeNdSQ̀HV�_NQLOS̀LNOb�SQE�KJÙNQLOS̀LNOb�cjHÔHSE�SQE�
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DEFGHI�EJKLIJM�IF�INJ�LKKFOLPQJ�RNLKK�SJ�HPQKTMJM�LR�DLEI�FG�INJ�UFPIELQI�VTW�LPM�PFI�DLEI�FG�INJ�LKKFOLPQJX�LPMYZ ONJPJ[JE�Y\]NJPJ[JE�QFRIR�LEJ�WFEJ�INLP�FE�KJRR�INLP�LKKFOLPQJR̂�INJ�UFPIELQI�VTW�RNLKK�SJ�LM_TRIJM�LQQFEMHP̀Ka�Sa�UNLP̀J�bEMJEc�dNJ�LWFTPI�FG�INJ�UNLP̀J�bEMJE�RNLKK�EJGKJQI�efg�INJ�MHGGJEJPQJ�SJIOJJP�LQITLK�QFRIR�LPM�INJ�LKKFOLPQJR�TPMJE�VJQIHFP�hcicjcf�LPM�ejg�QNLP̀JR�HP�UFPIELQIFEkR�QFRIR�TPMJE�VJQIHFP�hcicjcjclm dNJ�nEQNHIJQI�RNLKK�QEJLIJ�LPM�DEFQJRR�nKKFOLPQJ�nQQJRR�nTINFEHoLIHFPR�GFE�INJ�UFPRIETQIHFP�pLPL̀JE�LPM�bOPJEkR�LDDEF[LK�LPM�JqJQTIHFP�HP�LQQFEMLPQJ�OHIN�INJ�UFPIELQI�rFQTWJPIRcst�ZYuY\�vJGJE�IF�rH[HRHFP�wf�VJQIHFP�xnKKFOLPQJRx�GFE�LMMHIHFPLK�HPGFEWLIHFPct�ZYyYz��dNJ�UFPIELQIFE�RNLKK�JWDKFa�L�QFWDJIJPI�RTDJEHPIJPMJPI�LPM�PJQJRRLEa�LRRHRILPIR�ONF�RNLKK�SJ�HP�LIIJPMLPQJ�LI�INJ�{EF_JQI�RHIJ�MTEHP̀�DJEGFEWLPQJ�FG�INJ�]FE|c�dNJ�RTDJEHPIJPMJPI�{EHFE�IF�RILEIHP̀�INJ�OFE|̂�INJ�UFPIELQIFE�RNLKK�MJRH̀PLIJ�INJ�DEF_JQI�WLPL̀JÊ�RTDJEHPIJPMJPI�LPM�FINJE�|Ja�HPMH[HMTLKR�ONF�RNLKK�SJ�LRRH̀PJM�IF�INJ�DEF_JQI�INEFT̀N�LPM�HPQKTMHP̀�GHPLK�QFWDKJIHFPc��VTQN�MJRH̀PLIHFP�RNLKK�SJ�HP�OEHIHP̀�LPM�DEF[HMJM�IF�INJ�nEQNHIJQÎ�UFPRIETQIHFP�pLPL̀JÊ�LPM�bOPJEc��dNJ�VTDJEHPIJPMJPI�RNLKK�SJ�HP�LIIJPMLPQJ�LI�INJ�DEF_JQI�RHIJ�INEFT̀NFTI�INJ�OFE|�ONHKJ�OFE|�HR�SJHP̀�DJEGFEWJM�Sa�INJ�UFPIELQIFÊ�HPQKTMHP̀�QFWDKJIHFP�FG�INJ�DTPQN�KHRIc��dNJ�VTDJEHPIJPMJPI�RNLKK̂�MTEHP̀�INJ�DJEGFEWLPQJ�FG�INJ�OFE|�TPKJRR�FINJEOHRJ�JqQTRJM�Sa�INJ�nEQNHIJQI�LPM�UFPRIETQIHFP�pLPL̀JÊ�EJWLHP�FP�RHIJ�LI�LKK�IHWJR�LPa�OFE|�HR�SJHP̀�DJEGFEWJM̂�TPIHK�IJEWHPLIHFP�FG�INJ�QFPIELQÎ�TPKJRR�INJ�_FS�HR�RTRDJPMJM�FE�OFE|�HR�RIFDDJM�Sa�INJ�UFPRIETQIHFP�pLPL̀JE�FE�bOPJEc��VLHM�EJDEJRJPILIH[J�RNLKK�SJ�}TLKHGHJM�HP�INJ�IaDJ�FG�OFE|�IF�SJ�TPMJEIL|JP�LPM�RNLKK�PFI�SJ�QNLP̀JM�MTEHP̀�INJ�QFTERJ�FG�QFPRIETQIHFP�OHINFTI�INJ�DEHFE�OEHIIJP�QFPRJPI�FG�INJ�bOPJEc��VNFTKM�LP�LDDEF[JM�EJDEJRJPILIH[J�INJEJLGIJE�KJL[J�INJ�UFPIELQIFEkR�JWDKFâ�UFPIELQIFE�RNLKK�DEFWDIKa�MJRH̀PLIJ�L�PJO�EJDEJRJPILIH[Jc��bOPJE�RNLKK�NL[J�INJ�EH̀NÎ�LI�LPa�IHWĴ�IF�EJ}TJRI�L�QNLP̀J�HP�INJ�UFPIELQIFEkR�EJDEJRJPILIH[JR�HG�INJHE�DJEGFEWLPQJ�HR�TPRLIHRGLQIFEac��dNJ�VTDJEHPIJPMJPI�RNLKK�EJDEJRJPI�INJ�UFPIELQIFÊ�LPM�QFWWTPHQLIHFPR�̀H[JP�IF�INJ�RTDJEHPIJPMJPI�VTDJEHPIJPMJPI�RNLKK�SJ�LR�SHPMHP̀�LR�HG�̀H[JP�IF�INJ�UFPIELQIFEc��dNJ�bOPJE�RNLKK�NL[J�PF�FSKH̀LIHFP�IF�MHEJQI�FE�WFPHIFE�INJ�UFPIELQIFEkR�JWDKFaJJRc��nKK�EJGJEJPQJR�NJEJHP�IF�INJ�VTDJEHPIJPMJPI�RNLKK�SJ�IL|JP�IF�WJLP�INJ�UFPIELQIFEkR�VTDJEHPIJPMHP̀�RILGGct�ZYyY~�dNJ�UFPIELQIFÊ�LR�RFFP�LR�DELQIHQLSKJ�LGIJE�LOLEM�FG�INJ�UFPIELQÎ�RNLKK�PFIHGa�INJ�bOPJE�LPM�nEQNHIJQÎ�nEQNHIJQI�HP�OEHIHP̀ �̂INEFT̀N�INJ�UFPRIETQIHFP�pLPL̀JÊ�FG�INJ�PLWJ�LPM�}TLKHGHQLIHFPR�FG�L�DEFDFRJM�RTDJEHPIJPMJPIc�]HINHP�f��MLaR�FG�EJQJHDI�FG�INJ�HPGFEWLIHFP̂�INJ�UFPRIETQIHFP�pLPL̀JE�WLa�PFIHGa�INJ�UFPIELQIFÊ�RILIHP̀�ONJINJE�INJ�bOPJÊ�INJ�UFPRIETQIHFP�pLPL̀JÊ�FE�INJ�nEQNHIJQI�efg�NLR�EJLRFPLSKJ�FS_JQIHFP�IF�INJ�DEFDFRJM�RTDJEHPIJPMJPI�FE�ejg�EJ}THEJ�LMMHIHFPLK�IHWJ�GFE�EJ[HJOc��LHKTEJ�FG�INJ�UFPRIETQIHFP�pLPL̀JE�IF�DEF[HMJ�PFIHQJ�OHINHP�INJ�f��MLa�DJEHFM�RNLKK�QFPRIHITIJ�PFIHQJ�FG�PF�EJLRFPLSKJ�FS_JQIHFPc�����zZt�ZYz�Yz�dNJ�UFPIELQIFÊ�DEFWDIKa�LGIJE�SJHP̀�LOLEMJM�INJ�UFPIELQÎ�RNLKK�DEJDLEJ�LPM�RTSWHI�GFE�INJ�bOPJEkR�LPM�nEQNHIJQIkR�HPGFEWLIHFP̂�LPM�INJ�UFPRIETQIHFP�pLPL̀JEkR�TRJ�HP�MJ[JKFDHP̀�INJ�{EF_JQI�RQNJMTKĴ�L�UFPIELQIFEkR�QFPRIETQIHFP�RQNJMTKJ�GFE�INJ�]FE|c�dNJ�RQNJMTKJ�RNLKK�QFPILHP�MJILHK�LDDEFDEHLIJ�GFE�INJ�{EF_JQÎ�HPQKTMHP̀�efg�INJ�MLIJ�FG�QFWWJPQJWJPI�FG�INJ�]FE|̂�HPIJEHW�RQNJMTKJ�WHKJRIFPJ�MLIJR̂�LPM�INJ�MLIJ�FG�VTSRILPIHLK�UFWDKJIHFPX�ejg�LP�LDDFEIHFPWJPI�FG�INJ�]FE|�Sa�QFPRIETQIHFP�LQIH[HIaX�LPM�ehg�INJ�IHWJ�EJ}THEJM�GFE�QFWDKJIHFP�FG�JLQN�DFEIHFP�FG�INJ�]FE|c�dNJ�RQNJMTKJ�RNLKK�DEF[HMJ�GFE�INJ�FEMJEKa�DEF̀EJRRHFP�FG�INJ�]FE|�IF�QFWDKJIHFP�LPM�RNLKK�PFI�JqQJJM�IHWJ�KHWHIR�QTEEJPI�TPMJE�INJ�UFPIELQI�rFQTWJPIRc�dNJ�RQNJMTKJ�RNLKK�SJ�EJ[HRJM�LI�LDDEFDEHLIJ�HPIJE[LKR�LR�EJ}THEJM�Sa�INJ�QFPMHIHFPR�FG�INJ�]FE|�LPM�{EF_JQIc�LPM�{EF_JQÎ�RNLKK�SJ�EJKLIJM�IF�INJ�JPIHEJ�{EF_JQI�IF�INJ�JqIJPI�EJ}THEJM�Sa�INJ�UFPIELQI�rFQTWJPIR̂�LPM�RNLKK�DEF[HMJ�GFE�JqDJMHIHFTR�LPM�DELQIHQLSKJ�JqJQTIHFP�FG�INJ�]FE|c�dNJ�UFPIELQIFE�RNLKK�QFFDJELIJ�OHIN�INJ�UFPRIETQIHFP�pLPL̀JE�HP�RQNJMTKHP̀�LPM�DJEGFEWHP̀�INJ�UFPIELQIFEkR�]FE|�IF�L[FHM�QFPGKHQI�OHIN̂�LPM�LR�IF�QLTRJ�PF�MJKLa�HP̂�INJ�OFE|�FE�LQIH[HIHJR�FG�FINJE�UFPIELQIFER̂�FE�INJ�QFPRIETQIHFP�FE�FDJELIHFPR�FG�INJ�bOPJEkR�FOP�GFEQJR�FE�VJDLELIJ�UFPIELQIFERct�ZYz�Y~�dNJ�UFPIELQIFÊ�DEFWDIKa�LGIJE�SJHP̀�LOLEMJM�INJ�UFPIELQI�LPM�INJEJLGIJE�LR�PJQJRRLEa�IF�WLHPILHP�L�QTEEJPI�RTSWHIILK�RQNJMTKĴ�RNLKK�RTSWHI�L�RTSWHIILK�RQNJMTKJ�GFE�INJ�UFPRIETQIHFP�pLPL̀JEkR�LPM�nEQNHIJQIkR�LDDEF[LKc�dNJ�nEQNHIJQI�LPM�UFPRIETQIHFP�pLPL̀JEkR�LDDEF[LK�RNLKK�PFI�SJ�TPEJLRFPLSKa�MJKLaJM�FE�OHINNJKMc�dNJ�RTSWHIILK�RQNJMTKJ�RNLKK�efg�SJ�QFFEMHPLIJM�OHIN�INJ�UFPIELQIFEkR�QFPRIETQIHFP�RQNJMTKĴ�LPM�ejg�LKKFO�INJ�UFPRIETQIHFP�pLPL̀JE�LPM�nEQNHIJQI�EJLRFPLSKJ�IHWJ�IF�EJ[HJO�RTSWHIILKRc��G�INJ�UFPIELQIFE�GLHKR�IF�RTSWHI�L�RTSWHIILK�RQNJMTKĴ�FE�GLHKR�IF�DEF[HMJ�RTSWHIILKR�HP�LQQFEMLPQJ�OHIN�INJ�LDDEF[JM�RTSWHIILK�RQNJMTKĴ�INJ�UFPIELQIFE�RNLKK�PFI�SJ�JPIHIKJM�IF�LPa�



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

DEFGHIJH�DE�KLEMGIFM�NOP�LG�HQMHEJDLE�LR�KLEMGIFM�SDPH�TIJHU�LE�MVH�MDPH�GHWODGHU�RLG�GHXDHY�LR�JOTPDMMIZJ[KLEMGIFMLG�JVIZZ�\IGMDFD\IMH�YDMV�LMVHG�KLEMGIFMLGJ]�MVH�KLEJMGOFMDLE�̂IEI_HG]�IEU�MVH�̀YEHG�DE�GHXDHYDE_�IEU�FLLGUDEIMDE_�IZZ�JFVHUOZHJ�RLG�DEFLG\LGIMDLE�DEML�MVH�aGLbHFM�JFVHUOZH�MVIM�DJ�\GH\IGHU�Tc�MVH�KLEJMGOFMDLE�̂IEI_HG[�SVH�KLEMGIFMLG�JVIZZ�PIdH�GHXDJDLEJ�ML�MVH�FLEJMGOFMDLE�JFVHUOZH�IEU�JOTPDMMIZ�JFVHUOZH�IJ�UHHPHU�EHFHJJIGc�Tc�MVH�KLEJMGOFMDLE�^IEI_HG�ML�FLERLGP�ML�MVH�aGLbHFM�JFVHUOZH[e�fghigf�SVH�KLEMGIFMLG�JVIZZ�\IGMDFD\IMH�YDMV�LMVHG�KLEMGIFMLGJ]�MVH�KLEJMGOFMDLE�̂IEI_HG]�IEU�MVH�̀YEHG�DE�GHXDHYDE_�IEU�FLLGUDEIMDE_�IZZ�JFVHUOZHJ�RLG�DEFLG\LGIMDLE�DEML�MVH�aGLbHFM�JFVHUOZH�MVIM�DJ�\GH\IGHU�Tc�MVH�KLEJMGOFMDLE�̂IEI_HG[�SVH�KLEMGIFMLG�JVIZZ�PIdH�GHXDJDLEJ�ML�MVH�FLEJMGOFMDLE�JFVHUOZH�IEU�JOTPDMMIZ�JFVHUOZH�IJ�UHHPHU�EHFHJJIGc�Tc�MVH�KLEJMGOFMDLE�̂IEI_HG�ML�FLERLGP�ML�MVH�\HGRLGP�MVH�jLGd�DE�_HEHGIZ�IFFLGUIEFH�YDMV�MVH�PLJM�GHFHEM�JFVHUOZHJ�JOTPDMMHU�ML�MVH�̀YEHG]�KLEJMGOFMDLE�̂IEI_HG]�IEU�kGFVDMHFM]�IEU�DEFLG\LGIMHU�DEML�MVH�I\\GLXHU�aGLbHFM�JFVHUOZH[e�fghigl�SVH�KLEMGIFMLG�JVIZZ�\HGRLGP�MVH�jLGd�DE�_HEHGIZ�IFFLGUIEFH�YDMV�MVH�PLJM�GHFHEM�JFVHUOZHJ�JOTPDMMHU�ML�MVH�ỲEHG]�KLEJMGOFMDLE�̂IEI_HG]�IEU�kGFVDMHFM]�IEU�DEFLG\LGIMHU�DEML�MVH�I\\GLXHU�aGLbHFM�JFVHUOZH[mnop�hle�fghqgr�SVH�KLEMGIFMLG�JVIZZ�GHXDHY�RLG�FLP\ZDIEFH�YDMV�MVH�KLEMGIFM�sLFOPHEMJ]�I\\GLXH]�IEU�JOTPDM�ML�MVH�KLEJMGOFMDLE�̂IEI_HG]�NVL\�sGIYDE_J]�aGLUOFM�sIMI]�NIP\ZHJ]�IEU�JDPDZIG�JOTPDMMIZJ�GHWODGHU�Tc�MVH�KLEMGIFM�sLFOPHEMJ]�DE�IFFLGUIEFH�YDMV�MVH�aGLbHFM�JOTPDMMIZ�JFVHUOZH�I\\GLXHU�Tc�MVH�KLEJMGOFMDLE�̂IEI_HG�IEU�kGFVDMHFM�LG]�DE�MVH�ITJHEFH�LR�IE�I\\GLXHU�aGLbHFM�JOTPDMMIZ�JFVHUOZH]�YDMV�GHIJLEITZH�\GLP\MEHJJ�IEU�DE�JOFV�JHWOHEFH�IJ�ML�FIOJH�EL�UHZIc�DE�MVH�jLGd�LG�DE�MVH�IFMDXDMDHJ�LR�LMVHG�KLEMGIFMLGJ]�NH\IGIMH�KLEMGIFMLGJ]�LG�MVH�̀YEHGtJ�LYE�RLGFHJ[�SVH�KLEMGIFMLG�JVIZZ�FLL\HGIMH�YDMV�MVH�KLEJMGOFMDLE�̂IEI_HG�DE�MVH�FLLGUDEIMDLE�LR�MVH�KLEMGIFMLGtJ�NVL\�sGIYDE_J]�aGLUOFM�sIMI]�NIP\ZHJ]�IEU�JDPDZIG�JOTPDMMIZJ�YDMV�GHZIMHU�ULFOPHEMJ�JOTPDMMHU�Tc�LMVHG�KLEMGIFMLGJ[ue�fghqgv�SVH�jLGd�JVIZZ�TH�DE�IFFLGUIEFH�YDMV�I\\GLXHU�JOTPDMMIZJ�HQFH\M�MVIM�MVH�KLEMGIFMLG�JVIZZ�ELM�TH�GHZDHXHU�LR�GHJ\LEJDTDZDMc�RLG�UHXDIMDLEJ�RGLP�MVH�GHWODGHPHEMJ�LR�MVH�KLEMGIFM�sLFOPHEMJ�Tc�MVH�kGFVDMHFMtJ�I\\GLXIZ�LR�NVL\�sGIYDE_J]�aGLUOFM�sIMI]�NIP\ZHJ]�LG�JDPDZIG�JOTPDMMIZJ]�OEZHJJ�MVH�KLEMGIFMLG�VIJ�J\HFDRDFIZZc�ELMDRDHU�MVH�KLEJMGOFMDLE�^IEI_HG�IEU�kGFVDMHFM�DE�YGDMDE_�LR�JOFV�UHXDIMDLE�IM�MVH�MDPH�LR�JOTPDMMIZ�IEU�wxy�MVH�kGFVDMHFM�VIJ�_DXHE�YGDMMHE�I\\GLXIZ�ML�MVH�J\HFDRDF�UHXDIMDLE�IJ�I�PDELG�FVIE_H�DE�MVH�jLGd]�LG�wzy�I�KVIE_H�̀GUHG�LG�KLEJMGOFMDLE�KVIE_H�sDGHFMDXH�VIJ�THHE�DJJOHU�IOMVLGD{DE_�MVH�UHXDIMDLE[�SVH�KLEMGIFMLG�JVIZZ�ELM�TH�GHZDHXHU�LR�GHJ\LEJDTDZDMc�RLG�HGGLGJ�LG�LPDJJDLEJ�DE�NVL\�sGIYDE_J]�aGLUOFM�sIMI]�NIP\ZHJ]�LG�JDPDZIG�JOTPDMMIZJ]�Tc�MVH�kGFVDMHFMtJ�I\\GLXIZ�MVHGHLR[mnop�hre�fghqghh�SVH�KLEMGIFMLG�DJ�GHWODGHU�ML�\GLXDUH�IZZ�JOTPDMMIZJ�RLG�MVH�kGFVDMHFMtJ�GHXDHY|�IZZ�JOTPDMMIZJ�ML�TH�\GLXDUHU�ML�MVH�kGFVDMHFM�Tc�MVH�NOTPDMMIZ�UHIUZDEHJ�ELMHU�DE�MVH�KLEMGIFM�sLFOPHEMJ[�SVH�kGFVDMHFMtJ�GHXDHY�LR�KLEMGIFMLGtJ�JOTPDMMIZJ�YDZZ�TH�ZDPDMHU�ML�MVH�MDPH�\GHFHUDE_��MVH�NOTPDMMIZ�UHIUZDEH��IEU�YDZZ�FLEJDJM�LR�IE�HQIPDEIMDLE�LR�IE�DEDMDIZ�JOTPDMMIZ�IEU�}~��GHJOTPDMMIZ[�SVH�̀YEHG�DJ�HEMDMZHU�ML�LTMIDE�GHDPTOGJHPHEM�RGLP�MVH�KLEMGIFMLG�RLG�IPLOEMJ�\IDU�ML�MVH�kGFVDMHFM�RLG�HXIZOIMDLE�LR�IUUDMDLEIZ�GHJOTPDMMIZJ]�IEU�RLG�HXIZOIMDLE�LR�JOTPDMMIZJ�RLG�YVDFV�MVH�DEDMDIZ�JOTPDJJDLE�DJ�GHFHDXHU�IRMHG�MVH�NOTPDMMIZ�UHIUZDEHJ[ue�fghfgf�SVH�KLEMGIFMLG�JVIZZ�TH�GHJ\LEJDTZH�RLG�HERLGFDE_�MVH�̀YEHGtJ�JHFOGDMc�IEU�IFFHJJ�\LZDFDHJ�IEU�\GLFHUOGHJ�IEU�MVH�RLZZLYDE_�GOZHJ�LR�FLEUOFM�RLG�DMJ�\HGJLEEHZ�IEU�MVLJH�LR�DMJ�JOTFLEMGIFMLGJ]�JOT�JOTFLEMGIFMLGJ]�IEU�JO\\ZDHGJ�IM�MVH�aGLbHFM�JDMH�]�IEU�MVH�̀YEHGtJ�aGLbHFM��H\GHJHEMIMDXH�JVIZZ�\GLXDUH�DEMHG\GHMIMDLEJ�JVLOZU�I�WOHJMDLE�IGDJH�DR�MVH�GOZHJ�LR�FLEUOFM�IGH�THDE_�IUHWOIMHZc�HERLGFHU�Tc�MVH�KLEMGIFMLG�gh��L�JPLdDE_�LG�OJH�LR�MLTIFFL�\GLUOFMJ[gq��L�UGDEdDE_�LR�IZFLVLZDF�THXHGI_HJ�LG�OJH�LR�FLEMGLZZHU�JOTJMIEFHJ[gf��L�YLGdDE_]�LG�\GHJHEFH�LE�JDMH]�OEUHG�MVH�DERZOHEFH�LR�IZFLVLZDF�THXHGI_HJ�LG�FLEMGLZZHU�JOTJMIEFHJ[gl��L�OJH�LR�DEUHFHEM�ZIE_OI_H�LG�UDJ\ZIc�LR�DEUHFHEM�DPI_HJ]�\OTZDFIMDLEJ�LG�MHGPJ[
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DE�FG�HIJ�GK�LMNOGI�GL�GPQJL�JRPJLPMORSJRP�NJTOUJIVDW�FG�QGLIJXYMZ�GL�NMR[JLGHI�\JQMTOGLV]̂�FG�KOLJMLSI�GL�GPQJL�_JMXGRIVD̀�ab�cbddefgchigbf�jgik�lihmm�bn�lieopfil]q�rDsrDt�uQJ�vGRPLMUPGL�IQMYY�LJwHOLJ�OPI�XJLIGRRJY�MRN�PQGIJ�GK�OPI�IH\UGRPLMUPGLIx�IH\yIH\UGRPLMUPGLI�MRN�IHXXYOJLI�PG�_JML�TOIO\YJ�XQGPGyONJRPOKOUMPOGR�\MN[JI�MUUJXPM\YJ�PG�PQJ�z_RJLx�MP�MYY�POSJI�KGL�ONJRPOKOUMPOGR�MRN�IJUHLOPZ�XHLXGIJIV{|}~�sWq�rDs̀Ds��uG�PQJ�KHYYJIP�J�PJRP�XJLSOPPJN�\Z�YM_x�PQJ�vGRPLMUPGL�IQMYY�NJKJRNx�ORNJSROKZ�MRN�QGYN�QMLSYJII�PQJ�z_RJLx�vGRIPLHUPOGR��MRM[JLx��LUQOPJUPx�vGRIPLHUPOGR��MRM[JL�I�MRN��LUQOPJUP�I�UGRIHYPMRPIx�MRN�M[JRPI�MRN�JSXYGZJJI�GK�MRZ�GK�PQJS�KLGS�MRN�M[MORIP�UYMOSIx�NMSM[JIx�YGIIJIx�MRN�JMUQ�GK�PQJOL�UGRIHYPMRP�Ix��GKKOUJLIx�\GMLN�SJS\JLIx�M[JRPIx�MRN�JSXYGZJJI�KLGS�MRN�M[MORIP�MRZ�IHOPIx�UYMOSIx�NMSM[JIx�YGIIJIx�GL�J�XJRIJIx�ORUYHNOR[�\HP�RGP�YOSOPJN�PG�MPPGLRJZI��KJJIx�KJJI�MRN�YOPO[MPOGR�UGIPIx�MLOIOR[�GHP�GK�GL�LJIHYPOR[�KLGS�XJLKGLSMRUJ�GK�PQJ��GL�x�XLGTONJN�PQMP�IHUQ�IHOPx�UYMOSx�NMSM[Jx�YGIIx�YGII�GL�J�XJRIJ�OI�MPPLO\HPM\YJ�PG�MRZ�\GNOYZ�OR�HLZx�IOU�RJIIx�NOIJMIJ�NOIJMIJx�GL�NJMPQx�GL�PG�OR�HLZ�PG�GL�NJIPLHUPOGR�GK�PMR[O\YJ�XLGXJLPZ��GPQJL�PQMR�PQJ��GL��OPIJYK�x�MRZ�PMR[O\YJ�XLGXJLPZx�ORUYHNOR[�YGII�GK�HIJ�LJIHYPOR[�PQJLJKLGSx�\HP�GRYZ�PG�PQJ�J�PJRP�UMHIJN�\Z�PQJ�RJ[YO[JRP�MUPI�GL�GSOIIOGRI�GK�PQJ�vGRPLMUPGLx�M�OR�_QGYJ�GL�OR�XMLP�\Z�PQJ�MUPx�GSOIIOGRx�KMHYPx�GL�IPMPHPGLZ�TOGYMPOGR�GK�PQJ�vGRPLMUPGLx�M�IH\UGRPLMUPGLx�GL�MRZ�XJLIGR�GL�JRPOPZ�NOLJUPYZ�GL�ORNOLJUPYZ�JSXYGZJN�\Z�PQJSx�GL�MRZ�XJLIGR�GL�JRPOPZ�KGL�_QGIJ�MUPI�PQJZ�SMZ�\J�YOM\YJ�GL�MLOIJI�GHP�GK�GXJLMPOGR�GK�YM_�MI�M�UGRIJwHJRUJ�GK�MRZ�MUP�GL�GSOIIOGR�GK�PQJ�vGRPLMUPGLx�MRZ��H\UGRPLMUPGLx�MRZGRJ�NOLJUPYZ�GL�ORNOLJUPYZ�JSXYGZJN�\Z�MRZ�GK�PQJSx�GL�MRZGRJ�KGL�_QGIJ�MUPI�PQJZ�MRZ�GK�PQJ�M\GTJ�SMZ�\J�YOM\YJx�LJ[MLNYJII�GK�_QJPQJL�GL�RGP�IHUQ�UYMOSx�NMSM[Jx�YGIIx�GL�J�XJRIJ�OI�UMHIJN�OR�XMLP�\Z�M�XMLPZ�ORNJSROKOJN�QJLJHRNJLV��HUQ�G\YO[MPOGR�IQMYY�RGP�\J�UGRIPLHJN�PG�RJ[MPJx�M\LON[Jx�GL�LJNHUJ�GPQJL�LO[QPI�GL�G\YO[MPOGRI�GK�ORNJSROPZ�PQMP�_GHYN�GPQJL_OIJ�J�OIP�MI�PG�M�XMLPZ�GL�XJLIGR�NJIULO\JN�OR�PQOI��JUPOGR��V��VMRZ�GK�PQJS�QMI�\JJR�RJ[YO[JRPV��uQOI�XLGTOIOGR�IQMYY�RGP�\J�UGRIPLHJN�PG�LJwHOLJ�PQJ�vGRPLMUPGL�PG�ORNJSROKZ�PQJ�z_RJLx�vGRIPLHUPOGR��MRM[JLx�GL��LUQOPJUP�KGL�PQJ�RJ[YO[JRUJ�GK�PQJ�z_RJLx�vGRIPLHUPOGR��MRM[JLx�GL��LUQOPJUP�PG�PQJ�J�PJRP�IHUQ�RJ[YO[JRUJx�OR�_QGYJ�GL�OR�XMLPx�XLG�OSMPJYZ�UMHIJN�PQJ�NMSM[JI�LJIHYPOR[�OR�PQJ�IHOPx�UYMOSx�NMSM[Jx�YGII�GL�J�XJRIJV�q�rDs����������������������q�rDs�Ds�uQJ�vGRPLMUPGL�IQMYY�XLJXMLJ�MRN�SMORPMOR��MOYZ��RIXJUPOGR��JUGLNI�PG�NGUHSJRP�PQJ�XLG[LJII�GK�PQJ�_GL��GR�M�NMOYZ�\MIOIV���HUQ�NMOYZ�LJUGLNI�IQMYY�ORUYHNJ�M�NMOYZ�MUUGHRPOR[�GK�MYY�YM\GL�MRN�MYY�JwHOXSJRP�GR�PQJ�IOPJ�KGL�PQJ�vGRPLMUPGL�MRN�MYY�IH\UGRPLMUPGLIx�MP�MRZ�POJLV���HUQ�NMOYZ�LJUGLNI�_OYY�SM�J�M�UYJML�NOIPORUPOGR�\JP_JJR�_GL��\JOR[�XJLKGLSJN�HRNJL�vQMR[J�zLNJLx�\MIJ�IUGXJ�_GL��MRN�GL�NOIXHPJN�_GL�Vq�rDs�D ��R�PQJ�JTJRP�PQMP�MRZ�YM\GL�GL�JwHOXSJRP�OI�ONYJNx�IGYJYZ�MI�M�LJIHYP�GK�z_RJL�MUPOGRI�GL�ORMUPOGRIx�PQJ�NMOYZ�LJUGLNI�IQMYY�LJUGLN�_QOUQ�YM\GLJLI�MRN�JwHOXSJRP�_JLJ�ONYJN�MRN�KGL�QG_�YGR[V���R�PQJ�JTJRP�PQMP�IXJUOKOU�_GL��MUPOTOPOJI�_JLJ�IPGXXJNx�IGYJYZ�MI�M�LJIHYP�GK�z_RJL�MUPOGRI�GL�ORMUPOGRIx�MRN�YM\GL�MRN�JwHOXSJRP�_MI�LJMIIO[RJN�PG�XJLKGLS�_GL��GR�GPQJL�MUPOTOPOJIx�PQJ�NMOYZ�LJUGLNI�_OYY�SM�J�M�UYJML�LJUGLN�GK�_QOUQ�MUPOTOPOJI�_JLJ�IPGXXJN�MRN�_QJLJ�YM\GL�MRN�JwHOXSJRP�_MI�LJNOLJUPJN�PGVq�rDs�Dr��HUQ�NMOYZ�LJUGLNI�IQMYY�\J�UGXOJN�MRN�XLGTONJN�PG�PQJ�vGRIPLHUPOGR��MRM[JL�MI�PQJ�LJXLJIJRPMPOTJ�GK�PQJ�z_RJL�MP�PQJ�JRN�GK�JTJLZ�_JJ�V{|}~�s¡q�tDsDr��HPOJIx�LJIXGRIO\OYOPOJIx�MRN�YOSOPMPOGRI�GK�MHPQGLOPZ�GK�PQJ�vGRIPLHUPOGR��MRM[JL�MRN��LUQOPJUP�MI�IJP�KGLPQ�OR�PQJ�vGRPLMUP��GUHSJRPI�IQMYY�RGP�\J�LJIPLOUPJNx�SGNOKOJNx�GL�J�PJRNJN�_OPQGHP�_LOPPJR�UGRIJRP�GK�PQJ�z_RJLx�vGRIPLHUPOGR��MRM[JLx��LUQOPJUPx�MRN�vGRPLMUPGLV�vGRIJRP�IQMYY�RGP�\J�HRLJMIGRM\YZ�_OPQQJYNV�
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E�FGHGH�IJK�LMNJOPKNP�QORR�SOTOP�PJK�TOPK�UP�OVPKMSURT�UWWMXWMOUPK�PX�PJK�TPUYK�XZ�NXVTPM[NPOXV\�XM�UT�XPJKMQOTK�UYMKK]�QOPJ�PJK�̂QVKM\�PX�_KNX̀ K�YKVKMURRa�ZÙOROUM�QOPJ�PJK�WMXYMKTT�UV]�b[UROPa�XZ�PJK�WXMPOXV�XZ�PJK�cXMd�NX̀ WRKPK]\�UV]�PX�]KPKM̀OVK�OV�YKVKMUR�OZ�PJK�cXMd�X_TKMSK]�OT�_KOVY�WKMZXM̀K]�OV�U�̀UVVKM�OV]ONUPOVY�PJUP�PJK�cXMd\�QJKV�Z[RRa�NX̀ WRKPK]\�QORR�_K�OV�UNNXM]UVNK�QOPJ�PJK�eXVPMUNP�fXN[̀ KVPTg�hXQKSKM\�PJK�LMNJOPKNP�QORR�VXP�_K�MKb[OMK]�PX�̀UdK�KiJU[TPOSK�XM�NXVPOV[X[T�XVjTOPK�OVTWKNPOXVT�PX�NJKNd�PJK�b[UROPa�XM�b[UVPOPa�XZ�PJK�cXMdg�IJK�LMNJOPKNP�QORR�VXP�JUSK�NXVPMXR�XSKM\�NJUMYK�XZ\�XM�MKTWXVTO_OROPa�ZXM�PJK�NXVTPM[NPOXV�̀KUVT\�̀KPJX]T\�PKNJVOb[KT\�TKb[KVNKT�XM�WMXNK][MKT\�XM�ZXM�PJK�TUZKPa�WMKNU[POXVT�UV]�WMXYMÙT�OV�NXVVKNPOXV�QOPJ�PJK�cXMd\�TOVNK�PJKTK�UMK�TXRKRa�PJK�eXVPMUNPXMkT�MOYJPT�UV]�MKTWXVTO_OROPOKT�[V]KM�PJK�eXVPMUNP�fXN[̀ KVPTg�̂V�PJK�_UTOT�XZ�PJK�TOPK�SOTOPT\�PJK�LMNJOPKNP�QORR�dKKW�PJK�̂QVKM�UV]�PJK�eXVTPM[NPOXV�lUVUYKM�MKUTXVU_Ra�OVZXM̀K]�U_X[P�PJK�WMXYMKTT�UV]�b[UROPa�XZ�PJK�WXMPOXV�XZ�PJK�cXMd�NX̀ WRKPK]\�UV]�WMX̀ WPRa�MKWXMP�PX�PJK�̂QVKM�UV]�eXVTPM[NPOXV�lUVUYKM�dVXQV�]KSOUPOXVT�ZMX̀ �PJK�eXVPMUNP�fXN[̀ KVPT�UV]�]KZKNPT�UV]�]KZONOKVNOKT�X_TKMSK]�OV�PJK�cXMdgE�FGHGHGm�IJK�̂QVKM�OT�KVPOPRK]�PX�MKÒ_[MTK̀KVP�ZMX̀ �PJK�eXVPMUNPXM�ZXM�ÙX[VPT�WUO]�PX�PJK�LMNJOPKNP�ZXM�TOPK�SOTOPT�Ù]K�VKNKTTUMa�_a�PJK�ZU[RP�XZ�PJK�eXVPMUNPXM�XM�_a�]KZKNPT�UV]�]KZONOKVNOKT�OV�PJK�cXMdg�E�FGHGHGH�IJK�̂QVKM�OT�KVPOPRK]�PX�MKÒ_[MTK̀KVP�ZMX̀ �PJK�eXVPMUNPXM�ZXM�ÙX[VPT�WUO]�PX�PJK�eXVTPM[NPOXV�lUVUYKM�ZXM�TOPK�SOTOPT�̀U]K�VKNKTTUMa�_a�PJK�ZU[RP�XZ�PJK�eXVPMUNPXM�XM�_a�]KZKNPT�UV]�]KZONOKVNOKT�OV�PJK�cXMdgnopq�mrE�FGHGr�IJK�LMNJOPKNP�UV]�eXVTPM[NPOXV�lUVUYKM�JUSK�U[PJXMOPa�PX�MKsKNP�cXMd�PJUP�]XKT�VXP�NXVZXM̀�PX�PJK�eXVPMUNP�fXN[̀ KVPT\�fXN[̀ KVPT�UV]�QORR�VXPOZa�KUNJ�XPJKM�U_X[P�PJK�MKsKNPOXVg�IJK�eXVTPM[NPOXV�lUVUYKM�TJURR�]KPKM̀OVK�OV�YKVKMUR�QJKPJKM�PJK�cXMd�XZ�PJK�eXVPMUNPXM�OT�_KOVY�WKMZXM̀K]�OV�UNNXM]UVNK�QOPJ�PJK�MKb[OMK̀KVPT�XZ�PJK�eXVPMUNP�fXN[̀ KVPT�UV]�VXPOZa�PJK�̂QVKM\�eXVPMUNPXM�UV]�LMNJOPKNP�XZ�]KZKNPT�UV]�]KZONOKVNOKT�OV�PJK�cXMdg�cJKVKSKM�PJK�eXVTPM[NPOXV�lUVUYKM�NXVTO]KMT�OP�VKNKTTUMa�XM�U]SOTU_RK\�PJK�eXVTPM[NPOXV�lUVUYKM�QORR�JUSK�U[PJXMOPa�PX�MKb[OMK�U]]OPOXVUR�OVTWKNPOXV�XM�PKTPOVY�XZ�PJK�cXMd�OV�UNNXM]UVNK�QOPJ�tKNPOXVT�uvgwgx�UV]�uvgwgv\�[WXV�QMOPPKV�U[PJXMOyUPOXV�XZ�PJK�̂QVKM\�QJKPJKM�XM�VXP�PJK�cXMd�OT�ZU_MONUPK]\�OVTPURRK]�XM�NX̀ WRKPK]g�IJK�ZXMKYXOVY�U[PJXMOPa�XZ�PJK�eXVTPM[NPOXV�lUVUYKM�QORR�_K�T[_sKNP�PX�PJK�WMXSOTOXVT�XZ�tKNPOXVT�wgxguz�PJMX[YJ�wgxgx{�OVNR[TOSK\�QOPJ�MKTWKNP�PX�OVPKMWMKPUPOXVT�UV]�]KNOTOXVT�XZ�PJK�LMNJOPKNPg�hXQKSKM\�VKOPJKM�PJK�LMNJOPKNPkT�VXM�PJK�eXVTPM[NPOXV�lUVUYKMkT�U[PJXMOPa�PX�UNP�[V]KM�PJOT�tKNPOXV�wgxgz�VXM�U�]KNOTOXV�̀U]K�_a�KOPJKM�XZ�PJK̀�OV�YXX]�ZUOPJ�KOPJKM�PX�KiKMNOTK�XM�VXP�PX�KiKMNOTK�T[NJ�U[PJXMOPa�TJURR�YOSK�MOTK�PX�U�][Pa�XM�MKTWXVTO_OROPa�XZ�PJK�LMNJOPKNP�XM�PJK�eXVTPM[NPOXV�lUVUYKM�PX�PJK�eXVPMUNPXM\�t[_NXVPMUNPXMT\�̀UPKMOUR�UV]�Kb[OẀ KVP�T[WWROKMT\�PJKOM�UYKVPT�XM�K̀WRXaKKT\�XM�XPJKM�WKMTXVT�WKMZXM̀OVY�UVa�XZ�PJK�cXMdg|E�FGHGmm�IJK�LMNJOPKNP�QORR�MKSOKQ�UV]�UWWMXSK\�XM�PUdK�XPJKM�UWWMXWMOUPK�UNPOXV�[WXV\�PJK�eXVPMUNPXMkT�T[_̀ OPPURT�T[NJ�UT�tJXW�fMUQOVYT\�}MX][NP�fUPU\�UV]�tÙWRKT\�_[P�XVRa�ZXM�PJK�RÒOPK]�W[MWXTK�XZ�NJKNdOVY�ZXM�NXVZXM̀UVNK�QOPJ�OVZXM̀UPOXV�YOSKV�UV]�PJK�]KTOYV�NXVNKWP�KiWMKTTK]�OV�PJK�eXVPMUNP�fXN[̀ KVPTg�IJK�LMNJOPKNPkT�UNPOXV�QORR�_K�PUdKV�OV�UNNXM]UVNK�QOPJ�PJK�T[_̀ OPPUR�TNJK][RK�UWWMXSK]�_a�PJK�LMNJOPKNP�XM\�OV�PJK�U_TKVNK�XZ�UV�UWWMXSK]�T[_̀ OPPUR�TNJK][RK\�QOPJ�MKUTXVU_RK�WMX̀ WPVKTT�QJORK�URRXQOVY�T[ZZONOKVP�PÒK�OV�PJK�LMNJOPKNPkT�WMXZKTTOXVUR�s[]Ỳ KVP�PX�WKM̀OP�U]Kb[UPK�MKSOKQg�~WXV�PJK�LMNJOPKNPkT�NX̀ WRKPK]�MKSOKQ\�PJK�LMNJOPKNP�TJURR�PMUVT̀OP�OPT�T[_̀ OPPUR�MKSOKQ�PX�PJK�eXVTPM[NPOXV�lUVUYKMg|E�FGHGm��IJK�eXVTPM[NPOXV�lUVUYKM�QORR�WMKWUMK�eJUVYK�̂M]KMT�UV]�eXVTPM[NPOXV�eJUVYK�fOMKNPOSKTgLMNJOPKNP�QORR�WMKWUMK�eJUVYK�̂M]KMT\�eXVTPM[NPOXV�eJUVYK�fOMKNPOSKT�UV]�LRRXQUVNK�eJUVYK�L[PJXMOyUPOXVTgnopq�m�E�FGHGm���Z�PJK�̂QVKM�UV]�LMNJOPKNP�UYMKK\�PJK�LMNJOPKNP�QORR�WMXSO]K�XVK�XM�̀XMK�}MXsKNP�MKWMKTKVPUPOSKT�PX�UTTOTP�OV�NUMMaOVY�X[P�PJK�LMNJOPKNPkT�MKTWXVTO_OROPOKT�UP�PJK�TOPKg�IJK�][POKT\�MKTWXVTO_OROPOKT�UV]�RÒOPUPOXVT�XZ�U[PJXMOPa�XZ�PJK�}MXsKNP�MKWMKTKVPUPOSKT�TJURR�_K�UT�TKP�ZXMPJ�OV�UV�KiJO_OP�PX�_K�OVNXMWXMUPK]�OV�PJK�eXVPMUNP�fXN[̀ KVPTg�IJK�̂QVKM�TJURR�VXPOZa�PJK�eXVTPM[NPOXV�lUVUYKM�XZ�UVa�NJUVYK�OV�PJK�][POKT\�MKTWXVTO_OROPOKT�UV]�RÒOPUPOXVT�XZ�U[PJXMOPa�XZ�PJK�}MXsKNP�MKWMKTKVPUPOSKTgE�FGHGmr�IJK�LMNJOPKNP�QORR�OVPKMWMKP�UV]�]KNO]K�̀UPPKMT�NXVNKMVOVY�WKMZXM̀UVNK�XZ�PJK�eXVPMUNPXM�[V]KM\�UV]�MKb[OMK̀KVPT�XZ\�PJK�eXVPMUNP�fXN[̀ KVPT�XV�QMOPPKV�MKb[KTP�XZ�PJK�eXVTPM[NPOXV�lUVUYKM\�̂QVKM\�XM�eXVPMUNPXM�
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DEFGHIE�DEJ�KGLMDFHNDOGL�PQLQIJFR�SEJ�TFNEODJNDUM�FJMVGLMJ�DG�MHNE�FJWHJMDM�XOYY�ZJ�[Q\J�OL�XFODOLI�XODEOL�QL]�DO[J�YO[ODM�QIFJJ\�HVGL�GF�GDEJFXOMJ�XODE�FJQMGLQZYJ�VFG[VDLJMMR��̂_̀àbc�dLDJFVFJDQDOGLM�QL\�\JNOMOGLM�Ge�DEJ�TFNEODJND�XOYY�ZJ�NGLMOMDJLD�XODE�DEJ�OLDJLD�Gef�QL\�FJQMGLQZY]�OLeJFQZYJ�eFG[f�DEJ�KGLDFQND�gGNH[JLDM�QL\�XOYY�ZJ�OL�XFODOLI�GF�OL�DEJ�eGF[�Ge�\FQXOLIMR�hEJL�[QiOLI�MHNE�OLDJFVFJDQDOGLM�QL\�\JNOMOGLMf�DEJ�TFNEODJND�XOYY�JL\JQjGF�DG�MJNHFJ�eQODEeHY�VJFeGF[QLNJ�Z]�ZGDE�kXLJF�QL\�KGLDFQNDGFf�XOYY�LGD�MEGX�VQFDOQYOD]�DG�JODEJFf�QL\�XOYY�LGD�ZJ�YOQZYJ�eGF�FJMHYDM�Ge�OLDJFVFJDQDOGLM�GF�\JNOMOGLM�MG�FJL\JFJ\�OL�IGG\�eQODER�̂_̀àal�SEJ�TFNEODJNDUM�\JNOMOGLM�GL�[QDDJFM�FJYQDOLI�DG�QJMDEJDON�JeeJND�XOYY�ZJ�eOLQY�Oe�NGLMOMDJLD�XODE�DEJ�OLDJLD�JmVFJMMJ\�OL�DEJ�KGLDFQND�gGNH[JLDMRn̂�òb̀b�T�pHZNGLDFQNDGF�OM�Q�VJFMGL�GF�JLDOD]�XEG�EQM�Q�\OFJND�NGLDFQND�XODE�DEJ�KGLDFQNDGF�DG�VJFeGF[�Q�VGFDOGL�Ge�DEJ�hGFi�QD�DEJ�MODJR�SEJ�DJF[�qpHZNGLDFQNDGFq�OM�FJeJFFJ\�DG�DEFGHIEGHD�DEJ�KGLDFQND�gGNH[JLDM�QM�Oe�MOLIHYQF�OL�LH[ZJF�QL\�[JQLM�Q�pHZNGLDFQNDGF�GF�QL�QHDEGFOrJ\�FJVFJMJLDQDOjJ�Ge�DEJ�pHZNGLDFQNDGFR�SEJ�DJF[�qpHZNGLDFQNDGFq�\GJM�LGD�OLNYH\J�GDEJF�KGLDFQNDGFM�GF�pJVQFQDJ�KGLDFQNDGFM�GF�DEJ�MHZNGLDFQNDGFM�Ge�GDEJF�KGLDFQNDGFM�GF�pJVQFQDJ�KGLDFQNDGFMRn̂�òàb�sLYJMM�GDEJFXOMJ�MDQDJ\�OL�DEJ�KGLDFQND�gGNH[JLDMf�DEJ�KGLDFQNDGFf�KGLDFQNDGF�GF�DEJ�ZO\\OLI�FJWHOFJ[JLDMf�QM�MGGL�QM�VFQNDONQZYJ�QeDJF�QXQF\�Ge�DEJ�KGLDFQNDf�MEQYY�LGDOe]�DEJ�KGLMDFHNDOGL�PQLQIJFf�eGF�FJjOJX�Z]�DEJ�kXLJFf�KGLMDFHNDOGL�PQLQIJF�QL\�TFNEODJNDf�Ge�DEJ�VJFMGLM�GF�JLDODOJM�VFGVGMJ\�eGF�JQNE�VFOLNOVQY�VGFDOGL�Ge�DEJ�hGFif�OLNYH\OLI�DEGMJ�XEG�QFJ�DG�eHFLOME�[QDJFOQYM�GF�JWHOV[JLD�eQZFONQDJ\�DG�Q�MVJNOQY�\JMOILR�\JMOIL�eGF�JQNE�VFOLNOVQY�VGFDOGL�Ge�DEJ�hGFiR�hODEOL�tu�\Q]M�Ge�FJNJOVD�Ge�DEJ�OLeGF[QDOGLf�DEJ�KGLMDFHNDOGL�PQLQIJF�[Q]�LGDOe]�DEJ�KGLDFQNDGF�XEJDEJF�DEJ�kXLJFf�DEJ�KGLMDFHNDOGL�PQLQIJF�GF�DEJ�TFNEODJND�vtw�EQM�FJQMGLQZYJ�GZxJNDOGL�DG�QL]�MHNE�VFGVGMJ\�VJFMGL�GF�JLDOD]�GFf�vyw�FJWHOFJM�Q\\ODOGLQY�DO[J�eGF�FJjOJXR�zQOYHFJ�Ge�DEJ�KGLMDFHNDOGL�PQLQIJF�DG�VFGjO\J�LGDONJ�XODEOL�DEJ�tu{\Q]�VJFOG\�MEQYY�NGLMDODHDJ�LGDONJ�Ge�LG�FJQMGLQZYJ�GZxJNDOGLR|}~��al�̂òào�SEJ�KGLDFQNDGF�MEQYY�VJFeGF[�QD�YJQMD��SXJLD]{zOjJ��VJFNJLD�Ge�DEJ�NGMD�Ge�DEJ�KGLDFQND�vLGD�OLNYH\OLI�DEJ�NGMDM�Ge�[QDJFOQYMf�OLMHFQLNJf�ZGL\Mf�MHZ[ODDQYM�QL\�MO[OYQF�ODJ[Mw�XODE�ODM�GXL�J[VYG]JJMR|}~��ab�̂òo�������|��������������������������̂òòb�dL�DEJ�JjJLD�Ge�QL]�\JeQHYD�EJFJHL\JF�Z]�DEJ�KGLDFQNDGFf�GF�OL�DEJ�JjJLD�DEJ�kXLJFf�KGLMDFHNDOGL�PQLQIJFf�GF�TFNEODJND�eQOYM�DG�QVVFGjJ�QL]�QVVYONQDOGL�eGF�VQ][JLDf�DEQD�OM�LGD�DEJ�eQHYD�Ge�Q�pHZNGLDFQNDGFf�DEJ�kXLJF�[Q]�[QiJ�\OFJND�VQ][JLD�DG�DEJ�pHZNGLDFQNDGFf�YJMM�QVVFGVFOQDJ�FJDQOLQIJR��dL�DEQD�JjJLDf�DEJ�Q[GHLD�MG�VQO\�DEJ�pHZNGLDFQNDGF�MEQYY�ZJ�\J\HNDJ\�eFG[�QL]�NGLDFQND�Q[GHLD�\HJ�DG�DEJ�KGLDFQNDGFR�̂òòa��GDEOLI�NGLDQOLJ\�EJFJOL�MEQYY�NFJQDJ�QL]�GZYOIQDOGL�GL�DEJ�VQFD�Ge�DEJ�kXLJF�DG�[QiJ�QL]�VQ][JLDM�DG�QL]�pHZNGLDFQNDGFf�QL\�LG�VQ][JLD�Z]�DEJ�kXLJF�DG�QL]�pHZNGLDFQNDGF�MEQYY�NFJQDJ�QL]�GZYOIQDOGL�DG�[QiJ�QL]�eHFDEJF�VQ][JLDM�DG�QL]�pHZNGLDFQNDGFRn̂��̀b̀b�SEJ�DJF[�qpJVQFQDJ�KGLDFQNDGFvMwq�MEQYY�[JQL�GDEJF�NGLDFQNDGFM�FJDQOLJ\�Z]�DEJ�kXLJF�HL\JF�MJVQFQDJ�QIFJJ[JLDMR�SEJ�kXLJF�FJMJFjJM�DEJ�FOIED�DG�VJFeGF[�NGLMDFHNDOGL�GF�GVJFQDOGLM�FJYQDJ\�DG�DEJ��FGxJND�XODE�DEJ�kXLJFUM�GXL�eGFNJMf�QL\�XODE�pJVQFQDJ�KGLDFQNDGFM�FJDQOLJ\�HL\JF�KGL\ODOGLM�Ge�DEJ�KGLDFQND�MHZMDQLDOQYY]�MO[OYQF�DG�DEGMJ�Ge�DEOM�KGLDFQNDf�OLNYH\OLI�DEGMJ�VFGjOMOGLM�Ge�DEJ�KGL\ODOGLM�Ge�DEJ�KGLDFQND�FJYQDJ\�DG�OLMHFQLNJ�QL\�XQOjJF�Ge�MHZFGIQDOGLR�de�DEJ�KGLDFQNDGF�NYQO[M�DEQD�\JYQ]�GF�Q\\ODOGLQY�NGMD�OM�OLjGYjJ\�ZJNQHMJ�Ge�MHNE�QNDOGL�Z]�DEJ�kXLJFf�DEJ�KGLDFQNDGF�MEQYY�[QiJ�MHNE�KYQO[�QM�VFGjO\J\�OL�TFDONYJ�t�R
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E�FGHGI�JKLM�NKL�OPMLQ�RLQSTQUV�WTMVNQXWNYTM�TQ�TRLQZNYTMV�PYNK�NKL�OPMLQ[V�TPM�STQWLV�TQ�\LRZQZNL�]TMNQZWNTQV̂�NKL�OPMLQ�VKZ__�RQT̀YaL�STQ�WTTQaYMZNYTM�TS�VXWK�STQWLV�ZMa�\LRZQZNL�]TMNQZWNTQV�PYNK�NKL�JTQb�TS�NKL�]TMNQZWNTQ̂�PKT�VKZ__�WTTRLQZNL�PYNK�NKLUcVLRZQZNL�WTMNQZWNV�ZQL�ZPZQaLa�STQ�aYSSLQLMN�RTQNYTMV�TS�NKL�dQTeLWN�TQ�TNKLQ�WTMVNQXWNYTM�TQ�TRLQZNYTMV�TM�NKL�VYNL̂�NKL�NLQU�f]TMNQZWNTQf�YM�NKL�]TMNQZWN�gTWXULMNV�YM�LZWK�WZVL�VKZ__�ULZM�NKL�]TMNQZWNTQ�PKT�LhLWXNLV�LZWK�VLRZQZNL�OPMLQi]TMNQZWNTQ�jkQLLULMNcE�FGHGl�mM_LVV�TNKLQPYVL�RQT̀YaLa�YM�NKL�]TMNQZWN�gTWXULMNV̂�PKLM�NKL�OPMLQ�RLQSTQUV�WTMVNQXWNYTM�TQ�TRLQZNYTMV�QL_ZNLa�NT�NKL�dQTeLWN�PYNK�NKL�OPMLQ[V�TPM�STQWLV�TQ�PYNK�\LRZQZNL�]TMNQZWNTQV̂�NKL�OPMLQ�TQ�YNV�\LRZQZNL�]TMNQZWNTQV�VKZ__�KZ̀L�NKL�VZUL�Tn_YkZNYTMV�ZMa�QYkKNV�NKZN�NKL�]TMNQZWNTQ�KZV�XMaLQ�NKL�]TMaYNYTMV�TS�NKL�]TMNQZWN̂�YMW_XaYMk̂�PYNKTXN�LhW_XaYMk�TNKLQV̂�NKTVL�VNZNLa�YM�jQNYW_L�ô�NKYV�jQNYW_L�p̂�ZMa�jQNYW_LV�qr̂�qq̂�ZMa�qsctKL�OPMLQ�VKZ__�RQT̀YaL�STQ�WTTQaYMZNYTM�TS�NKL�ZWNỲYNYLV�TS�NKL�OPMLQ[V�TPM�STQWLV�ZMa�TS�LZWK�\LRZQZNL�]TMNQZWNTQ�PYNK�NKL�JTQb�TS�NKL�]TMNQZWNTQ̂�PKT�VKZ__�WTTRLQZNL�PYNK�NKLUc�tKL�]TMNQZWNTQ�VKZ__�RZQNYWYRZNL�PYNK�ZMu�\LRZQZNL�]TMNQZWNTQV�ZMa�NKL�OPMLQ�YM�QL̀YLPYMk�NKLYQ�WTMVNQXWNYTM�VWKLaX_LVc�tKL�]TMNQZWNTQ�VKZ__�UZbL�ZMu�QL̀YVYTMV�NT�YNV�WTMVNQXWNYTM�VWKLaX_L�aLLULa�MLWLVVZQu�ZSNLQ�Z�eTYMN�QL̀YLP�ZMa�UXNXZ_�ZkQLLULMNc�tKL�WTMVNQXWNYTM�VWKLaX_LV�VKZ__�NKLM�WTMVNYNXNL�NKL�VWKLaX_LV�NT�nL�XVLa�nu�NKL�]TMNQZWNTQ̂�\LRZQZNL�]TMNQZWNTQV̂�ZMa�NKL�OPMLQ�XMNY_�VXnVLvXLMN_u�QL̀YVLacE�FGHGw�mM_LVV�TNKLQPYVL�RQT̀YaLa�YM�NKL�]TMNQZWN�gTWXULMNV̂�PKLM�NKL�OPMLQ�RLQSTQUV�WTMVNQXWNYTM�TQ�TRLQZNYTMV�QL_ZNLa�NT�NKL�dQTeLWN�PYNK�NKL�OPMLQ[V�TPM�STQWLV�TQ�PYNK�\LRZQZNL�]TMNQZWNTQV̂�NKL�OPMLQ�TQ�YNV�\LRZQZNL�]TMNQZWNTQV�VKZ__�KZ̀L�NKL�VZUL�Tn_YkZNYTMV�ZMa�QYkKNV�NKZN�NKL�]TMNQZWNTQ�KZV�XMaLQ�NKL�]TMaYNYTMV�TS�NKL�]TMNQZWN̂�YMW_XaYMk̂�PYNKTXN�LhW_XaYMk�TNKLQV̂�NKTVL�VNZNLa�YM�jQNYW_L�ô�NKYV�jQNYW_L�p̂�ZMa�jQNYW_LV�qr̂�qq̂�ZMa�qscxyz{�IIE�FGIGF�j__�]TMNQZWNTQV�VKZ__�WTTRLQZNL�PYNK�LZWK�TNKLQ�YM�NKL�YMVNZ__ZNYTM�ZMa�WTMVNQXWNYTM�TS�LZWK�]TMNQZWNTQ[V�PTQb�ZMa�YM�VXWK�UZMMLQ�ZV�NKL�OPMLQ�ZMa|TQ�]TMVNQXWNYTM�}ZMZkLQ�UZu�aYQLWNc��j__�]TMNQZWNTQV�VKZ__�WTMNQT_�ZMa�WTTQaYMZNL�NKL�PTQb�TS�NKLYQ�VXnWTMNQZWNTQV̂�YS�ZMuc��tKL�OPMLQ�ZMa|TQ�]TMVNQXWNYTM�}ZMZkLQ�VKZ__�ZRRQT̀L�TQ�QLvXYQL�NKL�UTaYSYWZNYTM�TS�NKL�PTQb�VWKLaX_LV�TS�Z__�]TMNQZWNTQV�NT�NKL�LMa�TS�NKL�dQTeLWN�VT�NKL�PKT_L�dQTeLWN�UZu�nL�RQTkQLVVLâ�ZV�LhRLaYNYTXV_u�ZV�RTVVYn_L̂�ZV�TML�XMYNc��tKL�ZPZQa�TS�UTQL�NKZM�TML�]TMNQZWN�STQ�NKL�dQTeLWN�QLvXYQLV�VLvXLMNYZ_�TQ�TNKLQPYVL�YMNLQiQL_ZNLa�]TMNQZWNTQ�TRLQZNYTMV̂�ZMa�UZu�YM̀T_̀L�YMKLQLMN�aL_ZuV�YM�NKL�RQTkQLVV�TS�ZMu�YMaỲYaXZ_�WTMNQZWNTQ[V�PTQbc��jWWTQaYMk_û�NKL�OPMLQ�ZMa|TQ�]TMVNQXWNYTM�}ZMZkLQ�WZMMTN�kXZQZMNLL�NKL�XMYURLaLa�TRLQZNYTMV�TS�ZMu�]TMNQZWNTQc��~ZWK�]TMNQZWNTQ�ZWbMTP_LakLV�NKLVL�WTMaYNYTMV�ZMa�XMaLQVNZMaV�NKZN�KL�VKZ__�nLZQ�NKL�QYVb�TS�Z__�TQaYMZQu�aL_ZuV�WZXVLa�nu�NKL�RQLVLMWL�TQ�TRLQZNYTMV�TS�TNKLQ�]TMNQZWNTQV�LMkZkLa�XRTM�NKL�dQTeLWN�ZMa�TQaYMZQu�aL_ZuV�ZNNLMaLa�XRTM�NKL�ZRRQT̀La�]TMVNQXWNYTM�\WKLaX_Lc�E��GHGw�tKL�WTUnYMLa�T̀LQKLZa�ZMa�RQTSYN��STQ�]TMNQZWNTQ̂�VXnWTMNQZWNTQV̂�VXRR_YLQV̂�ZMa�WTMNQZWNTQV�TS�Z�_TPLQiNYLQ��YMW_XaLa�YM�NKL�NTNZ_�WTVN�NT�NKL�OPMLQ�STQ�Z�WKZMkL�YM�NKL�JTQb�VKZ__�nL�ZV�ST__TPV���� }ZhYUXU�WTUnYMLa�T̀LQKLZa�ZMa�RQTSYN̂������RLQWLMN�TS�NKL�WTVNc��� ]TVN�NT�PKYWK�T̀LQKLZa�ZMa�RQTSYN�YV�NT�nL�ZRR_YLa�VKZ__�nL�aLNLQUYMLa�YM�ZWWTQaZMWL�PYNK�\LWNYTM��coc�c��� tT�SZWY_YNZNL�WKLWbYMk�TS�vXTNZNYTMV�STQ�LhNQZV�TQ�WQLaYNV̂�Z__�RQTRTVZ_V�VKZ__�nL�ZWWTURZMYLa�nu�Z�WTUR_LNL�YNLUY�ZNYTM�TS�WTVNV�YMW_XaYMk�_ZnTQ̂�UZNLQYZ_V̂�QLMNZ_�WTVNV̂�ZMa�\XnWTMNQZWNVc��\XnWTMNQZWNV�VKZ__�nL�YNLUY�La�Z_VTc��� tKL�ZaaYNYTMZ_�nTMa�WKZQkLV�STQ�NKL�NTNZ_�WKZMkL�TQaLQ̂�NPT�RLQWLMN��s���TS�NKL�WTVN�VKZ__�Z_VT�ZRR_u�NT�gLaXWN�]KZMkL�TQaLQVcj�]KZMkL�OQaLQ�YV�Z�PQYNNLM�YMVNQXULMN�RQLRZQLa�nu�NKL�]TMVNQXWNYTM�}ZMZkLQ�jQWKYNLWN�ZMa�VYkMLa�nu�NKL�OPMLQ̂�]TMVNQXWNYTM�}ZMZkLQ̂�jQWKYNLWN̂�ZMa�]TMNQZWNTQ̂�VNZNYMk�NKLYQ�ZkQLLULMN�XRTM�Z__�TS�NKL�ST__TPYMk�xyz{�IlE��GlGH�j�]TMVNQXWNYTM�]KZMkL�gYQLWNỲL�YV�Z�PQYNNLM�TQaLQ�RQLRZQLa�nu�NKL�]TMVNQXWNYTM�}ZMZkLQ�jQWKYNLWN�ZMa�VYkMLa�nu�NKL�OPMLQ̂�]TMVNQXWNYTM�}ZMZkLQ�ZMa�jQWKYNLWN̂�aYQLWNYMk�Z�WKZMkL�YM�NKL�JTQb�RQYTQ�NT�ZkQLLULMN�TM�ZaeXVNULMN̂�YS�ZMû�YM�NKL�]TMNQZWN�\XU�TQ�]TMNQZWN�tYUL̂�TQ�nTNKc�tKL�OPMLQ�UZu�nu�]TMVNQXWNYTM�]KZMkL�gYQLWNỲL̂�PYNKTXN�YM̀Z_YaZNYMk�NKL�]TMNQZWN̂�TQaLQ�WKZMkLV�YM�NKL�JTQb�PYNKYM�NKL�kLMLQZ_�VWTRL�TS�NKL�]TMNQZWN�WTMVYVNYMk�TS�ZaaYNYTMV̂�aL_LNYTMV̂�TQ�TNKLQ�QL̀YVYTMV̂�NKL�]TMNQZWN�\XU�ZMa�]TMNQZWN�tYUL�nLYMk�ZaeXVNLa�ZWWTQaYMk_uc
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EF�GHIHJ�KL�MNO�PQRMSTUMQS�VQOW�RQM�SOWXQRV�XSQYXMZ[�QS�V\WT]SOOW�̂\MN�MNO�YOMNQV�LQS�TV_̀WMYORM�\R�MNO�PQRMSTUM�àYb�MNO�PQRWMS̀UM\QR�cTRT]OS�WNTZZ�VOMOSY\RO�MNO�TV_̀WMYORM�QR�MNO�dTW\W�QL�SOTWQRTdZO�OeXORV\M̀SOW�TRV�WTf\R]W�QL�MNQWO�XOSLQSY\R]�MNO�gQSh�TMMS\d̀MTdZO�MQ�MNO�UNTR]Ob�\RUZ̀V\R]b�\R�UTWO�QL�TR�\RUSOTWO�\R�MNO�PQRMSTUM�àYb�TR�TYQ̀RM�LQS�QfOSNOTV�TRV�XSQL\M�TW�WOM�LQSMN�\R�MNO�i]SOOYORMb�QS�\L�RQ�ẀUN�TYQ̀RM�\W�WOM�LQSMN�\R�MNO�i]SOOYORMb�T�SOTWQRTdZO�TYQ̀RMj�KR�ẀUN�UTWOb�TRV�TZWQ�̀RVOS�aOUM\QR�kjljljlb�MNO�PQRMSTUMQS�WNTZZ�hOOX�TRV�XSOWORMb�\R�ẀUN�LQSY�TW�MNO�PQRWMS̀UM\QR�cTRT]OS�YT[�XSOWUS\dOb�TR�\MOY\mOV�TUUQ̀RM\R]�MQ]OMNOS�̂\MN�TXXSQXS\TMO�ẀXXQSM\R]�VTMTj�nRZOWW�QMNOŜ\WO�XSQf\VOV�\R�MNO�PQRMSTUM�oQÙYORMWb�UQWMW�LQS�MNO�X̀SXQWOW�QL�MN\W�aOUM\QR�kjljp�WNTZZ�dO�Z\Y\MOV�MQ�MNO�LQZZQ̂\R]qHr PQWMW�QL�ZTdQSb�\RUZ̀V\R]�TXXZ\UTdZO�XT[SQZZ�MTeOWb�LS\R]O�dOROL\MW�SOs̀\SOV�d[�T]SOOYORM�QS�ÙWMQYb�Q̂ShOSWt�UQYXORWTM\QR�\RẀSTRUOb�TRV�QMNOS�OYXZQ[OO�UQWMW�TXXSQfOV�d[�MNO�PQRWMS̀UM\QR�cTRT]OS�TRV�iSUN\MOUMuHv PQWMW�QL�YTMOS\TZWb�ẀXXZ\OWb�TRV�Os̀\XYORMb�\RUZ̀V\R]�UQWM�QL�MSTRWXQSMTM\QRb�̂NOMNOS�\RUQSXQSTMOV�QS�UQRẀYOVuHI wORMTZ�UQWMW�QL�YTUN\ROS[�TRV�Os̀\XYORMb�OeUZ̀W\fO�QL�NTRV�MQQZWb�̂NOMNOS�SORMOV�LSQY�MNO�PQRMSTUMQS�QS�QMNOSWuHJ PQWMW�QL�XSOY\̀YW�LQS�TZZ�dQRVW�TRV�\RẀSTRUOb�XOSY\M�LOOWb�TRV�WTZOWb�̀WOb�QS�W\Y\ZTS�MTeOWb�V\SOUMZ[�SOZTMOV�MQ�MNO�UNTR]Ou�TRVHx PQWMW�QL�ẀXOSf\W\QR�TRV�L\OZV�QLL\UO�XOSWQRROZ�V\SOUMZ[�TMMS\d̀MTdZO�MQ�MNO�UNTR]Oj̀R\M�XS\UOW�TSO�WMTMOV�\R�MNO�PQRMSTUM�oQÙYORMW�QS�ẀdWOs̀ORMZ[�T]SOOV�̀XQRb�TRV�\L�s̀TRM\M\OW�QS\]\RTZZ[�UQRMOYXZTMOV�TSO�YTMOS\TZZ[�UNTR]OV�\R�T�XSQXQWOV�PNTR]O�ySVOS�QS�PQRWMS̀UM\QR�PNTR]O�o\SOUM\fO�WQ�MNTM�TXXZ\UTM\QR�QL�ẀUN�̀R\M�XS\UOW�MQ�s̀TRM\M\OW�QL�gQSh�XSQXQWOV�̂\ZZ�UT̀WO�ẀdWMTRM\TZ�\ROs̀\M[�MQ�MNO�ŷ ROS�QS�PQRMSTUMQSb�MNO�TXXZ\UTdZO�̀R\M�XS\UOW�WNTZZ�dO�Os̀\MTdZ[�TV_̀WMOVjF�GHIHx�KL�MNO�PQRMSTUMQS�V\WT]SOOW�̂\MN�MNO�TV_̀WMYORM�\R�MNO�PQRMSTUM�z\YOb�MNO�PQRMSTUMQS�YT[�YThO�T�PZT\Y�\R�TUUQSVTRUO�̂\MN�TXXZ\UTdZO�XSQf\W\QRW�QL�iSM\UZO�{|jVQOW�RQM�SOWXQRV�XSQYXMZ[�QS�V\WT]SOOW�̂\MN�MNO�YOMNQV�LQS�TV_̀WMYORM�\R�MNO�PQRMSTUM�àYb�MNO�PQRWMS̀UM\QR�cTRT]OS�WNTZZ�VOMOSY\RO�MNO�TV_̀WMYORM�QR�MNO�dTW\W�QL�SOTWQRTdZO�OeXORV\M̀SOW�TRV�WTf\R]W�QL�MNQWO�XOSLQSY\R]�MNO�gQSh�TMMS\d̀MTdZO�MQ�MNO�UNTR]Ob�\RUZ̀V\R]b�\R�UTWO�QL�TR�\RUSOTWO�\R�MNO�PQRMSTUM�àYb�TR�TYQ̀RM�LQS�QfOSNOTV�TRV�XSQL\M�TW�WOM�LQSMN�\R�MNO�i]SOOYORMb�QS�\L�RQ�ẀUN�TYQ̀RM�\W�WOM�LQSMN�\R�MNO�i]SOOYORMb�T�SOTWQRTdZO�TYQ̀RMj�KR�ẀUN�UTWOb�TRV�TZWQ�̀RVOS�aOUM\QR�kjljljlb�MNO�PQRMSTUMQS�WNTZZ�hOOX�TRV�XSOWORMb�\R�ẀUN�LQSY�TW�MNO�PQRWMS̀UM\QR�cTRT]OS�YT[�XSOWUS\dOb�TR�\MOY\mOV�TUUQ̀RM\R]�MQ]OMNOS�̂\MN�TXXSQXS\TMO�ẀXXQSM\R]�VTMTj�nRZOWW�QMNOŜ\WO�XSQf\VOV�\R�MNO�PQRMSTUM�oQÙYORMWb�UQWMW�LQS�MNO�X̀SXQWOW�QL�MN\W�aOUM\QR�kjljp�WNTZZ�dO�Z\Y\MOV�MQ�MNO�LQZZQ̂\R]qHr PQWMW�QL�ZTdQSb�\RUZ̀V\R]�TXXZ\UTdZO�XT[SQZZ�MTeOWb�LS\R]O�dOROL\MW�SOs̀\SOV�d[�T]SOOYORM�QS�ÙWMQYb�Q̂ShOSWt�UQYXORWTM\QR�\RẀSTRUOb�TRV�QMNOS�OYXZQ[OO�UQWMW�TXXSQfOV�d[�MNO�PQRWMS̀UM\QR�cTRT]OS�TRV�iSUN\MOUMuHv PQWMW�QL�YTMOS\TZWb�ẀXXZ\OWb�TRV�Os̀\XYORMb�\RUZ̀V\R]�UQWM�QL�MSTRWXQSMTM\QRb�̂NOMNOS�\RUQSXQSTMOV�QS�UQRẀYOVuHI wORMTZ�UQWMW�QL�YTUN\ROS[�TRV�Os̀\XYORMb�OeUZ̀W\fO�QL�NTRV�MQQZWb�̂NOMNOS�SORMOV�LSQY�MNO�PQRMSTUMQS�QS�QMNOSWu}~ yfOSNOTV�TRV�XSQL\M�YTSh�̀X�WNTZZ�\RUZ̀VOb�d̀M�RQM�dO�Z\Y\MOV�MQb�MNO�LQZZQ̂\R]q}� NQYO�QLL\UO�OeXORWOu}� L\OZV�QLL\UO�OeXORWOu}� ẀXOSf\W\QRu}~ XSQ_OUM�YTRT]OYORM���OWM\YTM\QRu�TRV}� WYTZZ�MQQZW���Os̀\XYORMj��F�GHIH��nXQR�SOUO\XM�QL�T�PQRWMS̀UM\QR�PNTR]O�o\SOUM\fOb�MNO�PQRMSTUMQS�WNTZZ�XSQYXMZ[�XSQUOOV�̂\MN�MNO�UNTR]O�\R�MNO�gQSh�\RfQZfOV�TRV�TVf\WO�MNO�PQRWMS̀UM\QR�cTRT]OS�QL�MNO�PQRMSTUMQStW�T]SOOYORM�QS�V\WT]SOOYORM�̂\MN�MNO�YOMNQVb�\L�TR[b�XSQf\VOV�\R�MNO�PQRWMS̀UM\QR�PNTR]O�o\SOUM\fO�LQS�VOMOSY\R\R]�MNO�XSQXQWOV�TV_̀WMYORM�\R�MNO�PQRMSTUM�àY�QS�PQRMSTUM�z\YOjKL�MNO�PQRMSTUMQS�V\WT]SOOW�̂\MN�MNO�TV_̀WMYORM�\R�MNO�PQRMSTUM�z\YOb�MNO�PQRMSTUMQS�YT[�YThO�T�PZT\Y�\R�TUUQSVTRUO�̂\MN�TXXZ\UTdZO�XSQf\W\QRW�QL�iSM\UZO�{|jF�GHIHG�i�PQRWMS̀UM\QR�PNTR]O�o\SOUM\fO�W\]ROV�d[�MNO�PQRMSTUMQS�\RV\UTMOW�MNO�PQRMSTUMQStW�T]SOOYORM�MNOSÔ\MNb�\RUZ̀V\R]�TV_̀WMYORM�\R�PQRMSTUM�àY�TRV�PQRMSTUM�z\YO�QS�MNO�YOMNQV�LQS�VOMOSY\R\R]�MNOYj�àUN�T]SOOYORM�WNTZZ�
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EF�FGGFHIJKF�JLLFMJNIFOP�NQM�RSNOO�EF�TFHUTMFM�NR�N�VSNQWF�XTMFTYZ[UQ�TFHFJ[I�UG�N�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKF̂�ISF�VUQITNHIUT�RSNOO�[TUL[IOP�[TUHFFM�_JIS�ISF�HSNQWF�JQ�ISF�̀UTa�JQKUOKFM�NQM�NMKJRF�ISF�VUQRIT\HIJUQ�bNQNWFT�UG�ISF�VUQITNHIUTcR�NWTFFLFQI�UT�MJRNWTFFLFQI�_JIS�ISF�LFISUM̂�JG�NQP̂�[TUKJMFM�JQ�ISF�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKF�GUT�MFIFTLJQJQW�ISF�[TU[URFM�NMd\RILFQI�JQ�ISF�VUQITNHI�e\L�UT�VUQITNHI�fJLFYg�hijik�fSF�NLU\QI�UG�HTFMJI�IU�EF�NOOU_FM�EP�ISF�VUQITNHIUT�IU�ISF�X_QFT�GUT�N�MFOFIJUQ�UT�HSNQWF�ISNI�TFR\OIR�JQ�N�QFI�MFHTFNRF�JQ�ISF�VUQITNHI�e\L�RSNOO�EF�NHI\NO�QFI�HURI�NR�HUQGJTLFM�EP�ISF�VUQRIT\HIJUQ�bNQNWFT�NQM�lTHSJIFHIY�̀SFQ�EUIS�NMMJIJUQR�NQM�HTFMJIR�HUKFTJQW�TFONIFM�̀UTa�UT�R\ERIJI\IJUQR�NTF�JQKUOKFM�JQ�N�HSNQWF̂�ISF�NOOU_NQHF�GUT�UKFTSFNM�NQM�[TUGJI�RSNOO�EF�GJW\TFM�UQ�ISF�ENRJR�UG�QFI�JQHTFNRF̂�JG�NQP̂�_JIS�TFR[FHI�IU�ISNI�HSNQWFYl�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKF�RJWQFM�EP�ISF�VUQITNHIUT�JQMJHNIFR�ISF�VUQITNHIUTcR�NWTFFLFQI�ISFTF_JIŜ�JQHO\MJQW�NMd\RILFQI�JQ�VUQITNHI�e\L�NQM�VUQITNHI�fJLF�UT�ISF�LFISUM�GUT�MFIFTLJQJQW�ISFLY�e\HS�NWTFFLFQI�RSNOO�EF�FGGFHIJKF�JLLFMJNIFOP�NQM�RSNOO�EF�TFHUTMFM�NR�N�VSNQWF�XTMFTYg�hijim�nFQMJQW�GJQNO�MFIFTLJQNIJUQ�UG�ISF�IUINO�HURI�UG�N�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKF�IU�ISF�X_QFT̂�ISF�VUQITNHIUT�LNP�TFo\FRI�[NPLFQI�GUT�̀UTa�HUL[OFIFM�\QMFT�ISF�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKF�JQ�l[[OJHNIJUQR�GUT�nNPLFQIY�fSF�VUQRIT\HIJUQ�bNQNWFT�NQM�lTHSJIFHI�_JOO�LNaF�NQ�JQIFTJL�MFIFTLJQNIJUQ�GUT�[\T[URFR�UG�LUQISOP�HFTIJGJHNIJUQ�GUT�[NPLFQI�GUT�ISURF�HURIR�NQM�HFTIJGP�GUT�[NPLFQI�ISF�NLU\QI�ISNI�ISF�VUQRIT\HIJUQ�bNQNWFT�NQM�lTHSJIFHI�MFIFTLJQF�IU�EF�TFNRUQNEOP�d\RIJGJFMY�fSF�JQIFTJL�MFIFTLJQNIJUQ�UG�HURI�RSNOO�NMd\RI�ISF�VUQITNHI�e\L�UQ�ISF�RNLF�ENRJR�NR�N�VSNQWF�XTMFT̂�R\EdFHI�IU�ISF�TJWSI�UG�FJISFT�[NTIP�IU�MJRNWTFF�NQM�NRRFTI�N�VONJL�JQ�NHHUTMNQHF�_JIS�lTIJHOF�pqYfSF�NLU\QI�UG�HTFMJI�IU�EF�NOOU_FM�EP�ISF�VUQITNHIUT�IU�ISF�X_QFT�GUT�N�MFOFIJUQ�UT�HSNQWF�ISNI�TFR\OIR�JQ�N�QFI�MFHTFNRF�JQ�ISF�VUQITNHI�e\L�RSNOO�EF�NHI\NO�QFI�HURI�NR�HUQGJTLFM�EP�ISF�VUQRIT\HIJUQ�bNQNWFT�NQM�lTHSJIFHIY�̀SFQ�EUIS�NMMJIJUQR�NQM�HTFMJIR�HUKFTJQW�TFONIFM�̀UTa�UT�R\ERIJI\IJUQR�NTF�JQKUOKFM�JQ�N�HSNQWF̂�ISF�NOOU_NQHF�GUT�UKFTSFNM�NQM�[TUGJI�RSNOO�EF�GJW\TFM�UQ�ISF�ENRJR�UG�QFI�JQHTFNRF̂�JG�NQP̂�_JIS�TFR[FHI�IU�ISNI�HSNQWFYg�hijirs�̀SFQ�ISF�X_QFT�NQM�VUQITNHIUT�NWTFF�_JIS�N�MFIFTLJQNIJUQ�LNMF�EP�ISF�VUQRIT\HIJUQ�bNQNWFT�NQM�lTHSJIFHI�HUQHFTQJQW�ISF�NMd\RILFQIR�JQ�ISF�VUQITNHI�e\L�NQM�VUQITNHI�fJLF̂�UT�UISFT_JRF�TFNHS�NWTFFLFQI�\[UQ�ISF�NMd\RILFQIR̂�R\HS�NWTFFLFQI�RSNOO�EF�FGGFHIJKF�JLLFMJNIFOP�NQM�ISF�VUQRIT\HIJUQ�bNQNWFT�RSNOO�[TF[NTF�N�VSNQWF�XTMFTY�VSNQWF�XTMFTR�LNP�EF�JRR\FM�GUT�NOO�UT�NQP�[NTI�UG�N�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKFYnFQMJQW�GJQNO�MFIFTLJQNIJUQ�UG�ISF�IUINO�HURI�UG�N�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKF�IU�ISF�X_QFT̂�ISF�VUQITNHIUT�LNP�TFo\FRI�[NPLFQI�GUT�̀UTa�HUL[OFIFM�\QMFT�ISF�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKF�JQ�l[[OJHNIJUQR�GUT�nNPLFQIY�fSF�VUQRIT\HIJUQ�bNQNWFT�NQM�lTHSJIFHI�_JOO�LNaF�NQ�JQIFTJL�MFIFTLJQNIJUQ�GUT�[\T[URFR�UG�LUQISOP�HFTIJGJHNIJUQ�GUT�[NPLFQI�GUT�ISURF�HURIR�NQM�HFTIJGP�GUT�[NPLFQI�ISF�NLU\QI�ISNI�ISF�VUQRIT\HIJUQ�bNQNWFT�NQM�lTHSJIFHI�MFIFTLJQF�IU�EF�TFNRUQNEOP�d\RIJGJFMY�fSF�JQIFTJL�MFIFTLJQNIJUQ�UG�HURI�RSNOO�NMd\RI�ISF�VUQITNHI�e\L�UQ�ISF�RNLF�ENRJR�NR�N�VSNQWF�XTMFT̂�R\EdFHI�IU�ISF�TJWSI�UG�FJISFT�[NTIP�IU�MJRNWTFF�NQM�NRRFTI�N�VONJL�JQ�NHHUTMNQHF�_JIS�lTIJHOF�pqYg�hijirr�̀SFQ�ISF�X_QFT�NQM�VUQITNHIUT�NWTFF�_JIS�N�MFIFTLJQNIJUQ�LNMF�EP�ISF�VUQRIT\HIJUQ�bNQNWFT�NQM�lTHSJIFHI�HUQHFTQJQW�ISF�NMd\RILFQIR�JQ�ISF�VUQITNHI�e\L�NQM�VUQITNHI�fJLF̂�UT�UISFT_JRF�TFNHS�NWTFFLFQI�\[UQ�ISF�NMd\RILFQIR̂�R\HS�NWTFFLFQI�RSNOO�EF�FGGFHIJKF�JLLFMJNIFOP�NQM�ISF�VUQRIT\HIJUQ�bNQNWFT�RSNOO�[TF[NTF�N�VSNQWF�XTMFTY�VSNQWF�XTMFTR�LNP�EF�JRR\FM�GUT�NOO�UT�NQP�[NTI�UG�N�VUQRIT\HIJUQ�VSNQWF�]JTFHIJKFYtuvw�xyg�kixix�fSF�VUQITNHIUT�RSNOO�QUI�aQU_JQWOP̂�FzHF[I�EP�NWTFFLFQI�UT�JQRIT\HIJUQ�UG�ISF�X_QFT�JQ�_TJIJQŴ�HULLFQHF�ISF�̀UTa�[TJUT�IU�ISF�FGGFHIJKF�MNIF�UG�JQR\TNQHF�TFo\JTFM�IU�EF�G\TQJRSFM�EP�ISF�VUQITNHIUT�NQM�X_QFTY�fSF�MNIF�UG�HULLFQHFLFQI�UG�ISF�̀UTa�RSNOO�QUI�EF�HSNQWFM�EP�ISF�FGGFHIJKF�MNIF�UG�R\HS�JQR\TNQHFYtuvw�x{g�kijir�|G�ISF�VUQITNHIUT�JR�MFONPFM�NI�NQP�IJLF�JQ�ISF�HULLFQHFLFQI�UT�[TUWTFRR�UG�ISF�̀UTa�EP�}p~�NQ�NHI�UT�QFWOFHI�UG�ISF�X_QFT̂�lTHSJIFHÎ�VUQRIT\HIJUQ�bNQNWFT̂�UT�NQ�FL[OUPFF�UG�NQP�UG�ISFL̂�UT�UG�ISF�X_QFTcR�U_Q�GUTHFR̂�eF[NTNIF�VUQITNHIUTR̂�UT�UISFT�VUQITNHIUTR��}�~�EP�HSNQWFR�UTMFTFM�JQ�ISF�̀UTa��}�~�EP�ONEUT�MJR[\IFR̂�GJTF̂�\Q\R\NO�MFONP�JQ�MFOJKFTJFR̂�\QNKUJMNEOF�HNR\NOIJFR̂�NMKFTRF�_FNISFT�HUQMJIJUQR�MUH\LFQIFM�JQ�NHHUTMNQHF�_JIS�eFHIJUQ�pqYpY�Y�̂�UT�UISFT�HN\RFR�EFPUQM�ISF�VUQITNHIUTcR�HUQITUO��}�~�EP�MFONP�N\ISUTJ�FM�EP�ISF�X_QFT�[FQMJQW�LFMJNIJUQ�NQM�EJQMJQW�MJR[\IF�TFRUO\IJUQ��UT�}q~�EP�UISFT�HN\RFR�ISNI�ISF�VUQITNHIUT�NRRFTIR�NQM�ISF�lTHSJIFHÎ�ENRFM�UQ�ISF�TFHULLFQMNIJUQ�UG�ISF�VUQRIT\HIJUQ�bNQNWFT̂�MFIFTLJQFR�d\RIJGP�MFONP̂�ISFQ�ISF�VUQITNHI�fJLF�RSNOO�EF�FzIFQMFM�GUT�R\HS�TFNRUQNEOF�IJLF�NR�ISF�lTHSJIFHI�LNP�MFIFTLJQFYMFIFTLJQF�NQM�NR�N[[TUKFM�EP�ISF�X_QFTY���UISJQW�HUQINJQFM�SFTFJQ�RSNOO�EF�HUQRIT\FM�IU�[TUKJMF�GUT�[NPLFQI�UG�HUL[FQRNIJUQ�UG�NQP�aJQM�IU�ISF�VUQITNHIUT�GUT�MNLNWFR�M\F�IU�SJQMTNQHF�UT�MFONP�GTUL�NQP�HN\RF�JQ�ISF�[TUWTFRR�UG�ISF�̀UTâ�\QOFRR�R\HS�MFONP�JR�HN\RFM�EP�ISF�NHIJKF�JQIFTGFTFQHF�UG�ISF�X_QFT̂�UT�ISF�lTHSJIFHÎ�UT�ISF�VUQRIT\HIJUQ�bNQNWFT�NQM�QU�HONJL�GUT�HUL[FQRNIJUQ�RSNOO�EF�LNMF�EP�ISF�
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EFGHIJKHFI�FI�LJMN�OP�HQR�STGRI�RUKRLH�VFI�WXKQ�STGRI�FI�YIKQMHRKH�FI�EFGWHIXKHMFG�ZJGJ[RI�KJXWRN�NR\JP]��̂QR�RUHRGWMFG�FV�HM_R�JW�JOF̀R�LIF̀MNRNa�WQJ\\�OR�HQR�EFGHIJKHFIbW�RUK\XWM̀R�IR_RNP�RUKRLH�JW�JOF̀R�LIF̀MNRN]cd�efgfg��̂QMW�hRKHMFG�i]j�NFRW�GFH�LIRK\XNR�IRKF̀RIP�FV�NJ_J[RW�VFI�NR\JP�OP�RMHQRI�LJIHP�XGNRI�FHQRI�LIF̀MWMFGW�FV�HQR�EFGHIJKH�kFKX_RGHW]̂QR�STGRI�WQJ\\�GFH�OR�\MJO\R�HF�HQR�EFGHIJKHFI�JGNlFI�JGP�WXOKFGHIJKHFI�VFI�K\JM_W�FI�NJ_J[RW�FV�JGP�GJHXIR�KJXWRN�OP�FI�JIMWMG[�FXH�FV�NR\JPW]��̂QR�WF\R�IR_RNP�J[JMGWH�HQR�STGRI�VFI�NR\JPW�WQJ\\�OR�HQR�J\\FTJGKR�FV�JNNMHMFGJ\�HM_R�VFI�KF_L\RHMFG�FV�HQR�mFIna�HQR�J_FXGH�FV�TQMKQ�WQJ\\�OR�WXOoRKH�HF�HQR�K\JM_�LIFKRNXIR�WRH�VFIHQ�QRIRMG]��pUKRLH�HF�HQR�RUHRGHa�MV�JGPa�RULIRWW\P�LIFQMOMHRN�OP�\JTa�HQR�EFGHIJKHFI�RULIRWW\P�J[IRRW�GFH�HF�_JnR�JGN�QRIROP�TJM̀RW�JGP�K\JM_�VFI�NJ_J[RW�VFI�NR\JPa�MGK\XNMG[a�OXH�GFH�\M_MHRN�HFa�HQFWR�IRWX\HMG[�VIF_�MGKIRJWRN�\JOFI�FI�_JHRIMJ\�KFWHWq�NMIRKHMFGW�[M̀RG�FI�GFH�[M̀RG�OP�HQR�STGRIa�EFGWHIXKHMFG�ZJGJ[RI�FI�YIKQMHRKHa�MGK\XNMG[�WKQRNX\MG[�JGN�KFFINMGJHMFG�FV�HQR�mFInq�HQR�YIKQMHRKHbW�LIRLJIJHMFG�FV�NIJTMG[W�JGN�WLRKMVMKJHMFGW�FI�IR̀MRT�FV�WQFL�NIJTMG[W�JGN�IRrXRWHW�VFI�MGWHIXKHMFGsWtq�FIa�FG�JKKFXGH�FV�JGP�NR\JPa�FOWHIXKHMFG�FI�QMGNIJGKR�VFI�JGP�KJXWR�TQJHWFR̀RI�OP�HQR�STGRIa�EFGWHIXKHMFG�ZJGJ[RIa�YIKQMHRKHa�FI�JGP�FHQRI�KFGHIJKHFI�FG�HQR�LIFoRKHa�TQRHQRI�FI�GFH�VFIRWRRJO\R�FI�JGHMKMLJHRN]��̂QR�EFGHIJKHFI�J[IRRW�HQJH�MHW�WF\R�IM[QH�JGN�IR_RNP�HQRIRVFI�WQJ\\�OR�JG�RUHRGWMFG�FV�HM_Ra�MV�JLLIFLIMJHR]��uv�uw�xyz{|wu}x~�v{|v����y��xv|����x���x���y|���x���v|u�x~����v{x����v�|�v�������~x�|��|�|u�wv�v{x����x������wv���vu���y|�|�x������|��{uvx�v��|wx~����|����x|w���|�~�v{|v�v{x����v�|�v���w�w��x��xyx~���u��|zz��z�u|vx��uw�|~~uvu��|��vuyx�cd��fgf��YH�\RJWH�VMVHRRG�NJPW�ORVFIR�HQR�NJHR�RWHJO\MWQRN�VFI�RJKQ�LIF[IRWW�LJP_RGHa�HQR�EFGHIJKHFI�WQJ\\�WXO_MH�HF�HQR�EFGWHIXKHMFG�ZJGJ[RI�JG�MHR_M�RN�YLL\MKJHMFG�VFI��JP_RGH�LIRLJIRN�MG�JKKFINJGKR�TMHQ�HQR�WKQRNX\R�FV�̀J\XRWa�MV�IRrXMIRN�XGNRI�hRKHMFG��]�a�VFI�KF_L\RHRN�LFIHMFGW�FV�HQR�mFIn]�̂QR�JLL\MKJHMFG�WQJ\\�OR�GFHJIM�RNa�MV�IRrXMIRNa�JGN�WXLLFIHRN�OP�J\\�NJHJ�WXOWHJGHMJHMG[�HQR�EFGHIJKHFIbW�IM[QH�HF�LJP_RGH�HQJH�HQR�STGRIa�EFGWHIXKHMFG�ZJGJ[RI�FI�YIKQMHRKH�IRrXMIRa�WXKQ�JW�KFLMRW�FV�IRrXMWMHMFGWa�JGN�IR\RJWRW�FV�TJM̀RIW�FV�\MRG�VIF_�hXOKFGHIJKHFIW�JGN�WXLL\MRIWa�WXLL\MRIW�JGN�WQJ\\�IRV\RKH�IRHJMGJ[R�MV�LIF̀MNRN�VFI�MG�HQR�EFGHIJKH�kFKX_RGHW]�̂QR�VFI_�FV�YLL\MKJHMFG�VFI��JP_RGHa�NX\P�GFHJIM�RNa�WQJ\\�OR�J�KXIIRGH�JXHQFIM�RN�RNMHMFG�FV�Y�Y�kFKX_RGH����j�a�YLL\MKJHMFG�JGN�ERIHMVMKJHR�VFI��JP_RGH]�Y\HRIGJHM̀R�LJP_RGH�JLL\MKJHMFG�VFI_W�JIR�GFH�LRI_MHHRN]�Y�Y�kFKX_RGH���j��WQJ\\�OR�WXLLFIHRN�OP�J�KXIIRGH�JXHQFIM�RN�RNMHMFG�FV�Y�Y�kFKX_RGH����ja�EFGHMGXJHMFG�hQRRH�FI�RrXM̀J\RGH�KFGHMGXJHMFG�WQRRHa�WXOoRKH�HF�HQR�JLLIF̀J\�FV�STGRI�JGN�YIKQMHRKH]�������d��fgf�fg��GHM\�hXOWHJGHMJ\�EF_L\RHMFGa�HQR�STGRI�WQJ\\�LJP����LRIKRGH�FV�HQR�J_FXGH�NXR�HQR�EFGHIJKHFI�FG�JKKFXGH�FV�LIF[IRWW�LJP_RGHW]�YH�hXOWHJGHMJ\�EF_L\RHMFGa�HQR�EFGWHIXKHMFG�ZJGJ[RI�JGN�YIKQMHRKH�_JP�JXHQFIM�R�IR_JMGMG[�LJIHMJ\�LJP_RGHW�HF�OR�_JNR�MG�VX\\a�\RWW�HTMKR�HQR�̀J\XR�FV�MHR_W�IR_JMGMG[�HF�OR�KF_L\RHRN�JGN�JG�J_FXGH�GRKRWWJIP�HF�WJHMWVP�JGP�FXHWHJGNMG[�K\JM_Wa�\MRGWa�FI�oXN[_RGHW]d��fgf�f ��¡YLL\MKJHMFGW�VFI��JP_RGH�_XWH�OR�JKKF_LJGMRN�OP�JGP�JGN�J\\�IR\RJWRW�FV�\MRGW�VFI�LIR̀MFXW�JLL\MKJHMFGW�VIF_�EFGHIJKHFI�JGN�QMWlQRI�WXOKFGHIJKHFIW�JGN�J�WTFIG�JGN�GFHJIM�RN�WHJHR_RGH�HQJH�J\\�WXOKFGHIJKHFIW�QJ̀R�ORRG�LJMN�HF�JH�\RJWH���¢�FV�LIR̀MFXW\P�IRrXMWMHMFGRN�WX_W]d��fgfg�̂QR�EFGHIJKHFI�TJIIJGHW�HQJH�HMH\R�HF�J\\�mFIn�KF̀RIRN�OP�JG�YLL\MKJHMFG�VFI��JP_RGH�TM\\�LJWW�HF�HQR�STGRI�GF�\JHRI�HQJG�HQR�HM_R�FV�LJP_RGH]�̂QR�EFGHIJKHFI�VXIHQRI�TJIIJGHW�HQJH�XLFG�WXO_MHHJ\�FV�JG�YLL\MKJHMFG�VFI��JP_RGH�J\\�mFIn�VFI�TQMKQ�ERIHMVMKJHRW�VFI��JP_RGH�QJ̀R�ORRG�LIR̀MFXW\P�MWWXRN�JGN�LJP_RGHW�IRKRM̀RN�VIF_�HQR�STGRI�WQJ\\a�HF�HQR�ORWH�FV�HQR�EFGHIJKHFIbW�nGFT\RN[Ra�MGVFI_JHMFGa�JGN�OR\MRVa�OR�VIRR�JGN�K\RJI�FV�\MRGWa�K\JM_Wa�WRKXIMHP�MGHRIRWHWa�FI�RGKX_OIJGKRWa�MG�VJ̀FI�FV�HQR�EFGHIJKHFIa�hXOKFGHIJKHFIWa�_JHRIMJ\�WXLL\MRIWa�FI�FHQRI�LRIWFGW�FI�RGHMHMRW�HQJH�LIF̀MNRN�\JOFIa�_JHRIMJ\W�JGN�RrXML_RGH�IR\JHMG[�HF�HQR�mFIn]cd��f f��mQRIR�HQRIR�MW�FG\P�FGR�EFGHIJKHFIa�HQR�̂QR�EFGWHIXKHMFG�ZJGJ[RI�TM\\a�TMHQMG�WR̀RG�NJPW�JVHRI�HQR�EFGWHIXKHMFG�ZJGJ[RIbW�IRKRMLH�FV�HQR�EFGHIJKHFIbW�YLL\MKJHMFG�VFI��JP_RGHa�IR̀MRT�HQR�YLL\MKJHMFGa�KRIHMVP�HQR�J_FXGH�HQR�EFGWHIXKHMFG�ZJGJ[RI�NRHRI_MGRW�MW�NXR�HQR�EFGHIJKHFIa�JGN�VFITJIN�HQR�EFGHIJKHFIbW�YLL\MKJHMFG�JGN�
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EFGHIJIKLHF�JMG�NLOPFQH�HM�HRF�SGKRIHFKHT�UIHRIQ�VFWFQ�XLOV�LJHFG�HRF�SGKRIHFKH�GFKFIWFV�HRF�EMQHGLKHMGYV�SZZ[IKLHIMQ�JMG�NLOPFQH�JGMP�HRF�EMQVHG\KHIMQ�]LQL̂FG_�HRF�SGKRIHFKH�̀I[[�FIHRFG�abc�IVV\F�HM�HRF�d̀ QFG�L�EFGHIJIKLHF�JMG�NLOPFQH_�IQ�HRF�J\[[�LPM\QH�MJ�HRF�SZZ[IKLHIMQ�JMG�NLOPFQH_�̀IHR�L�KMZO�HM�HRF�EMQVHG\KHIMQ�]LQL̂FGe�MG�afc�IVV\F�HM�HRF�d̀ QFG�L�EFGHIJIKLHF�JMG�NLOPFQH�JMG�V\KR�LPM\QH�LV�HRF�SGKRIHFKH�XFHFGPIQFV�IV�ZGMZFG[O�X\F_�LQX�QMHIJO�HRF�EMQVHG\KHIMQ�]LQL̂FG�LQX�d̀ QFG�MJ�HRF�SGKRIHFKHYV�GFLVMQV�JMG�̀IHRRM[XIQ̂�KFGHIJIKLHIMQ�IQ�ZLGH�LV�ZGMWIXFX�IQ�gFKHIMQ�hTiTbe�MG�ajc�ÌHRRM[X�KFGHIJIKLHIMQ�MJ�HRF�FQHIGF�SZZ[IKLHIMQ�JMG�NLOPFQH_�LQX�QMHIJO�HRF�EMQVHG\KHIMQ�]LQL̂FG�LQX�d̀ QFG�MJ�HRF�SGKRIHFKHYV�GFLVMQ�JMG�̀IHRRM[XIQ̂�KFGHIJIKLHIMQ�IQ�̀RM[F�LV�ZGMWIXFX�IQ�gFKHIMQ�hTiTbT�kRF�EMQVHG\KHIMQ�]LQL̂FG�̀I[[�ZGMPZH[O�JMG̀LGX�HM�HRF�EMQHGLKHMG�HRF�SGKRIHFKHYV�QMHIKF�MJ�̀IHRRM[XIQ̂�KFGHIJIKLHIMQTl�mnonp�URFGF�HRFGF�IV�PMGF�HRLQ�MQF�EMQHGLKHMG�ZFGJMGPIQ̂�ZMGHIMQV�MJ�HRF�NGMqFKH_�HRF�EMQVHG\KHIMQ�]LQL̂FG�̀I[[_�ÌHRIQ�VFWFQ�XLOV�LJHFG�HRF�EMQVHG\KHIMQ�]LQL̂FG�GFKFIWFV�L[[�MJ�HRF�EMQHGLKHMGVY�SZZ[IKLHIMQV�JMG�NLOPFQHr�abc�GFWIF̀�HRF�SZZ[IKLHIMQV�LQX�KFGHIJO�HRF�LPM\QH�HRF�EMQVHG\KHIMQ�]LQL̂FG�XFHFGPIQFV�IV�X\F�FLKR�MJ�HRF�EMQHGLKHMGVe�afc�ZGFZLGF�L�g\PPLGO�MJ�EMQHGLKHMGVY�SZZ[IKLHIMQV�JMG�NLOPFQH�sO�KMPsIQIQ̂�IQJMGPLHIMQ�JGMP�FLKR�EMQHGLKHMGYV�LZZ[IKLHIMQ�̀IHR�IQJMGPLHIMQ�JGMP�VIPI[LG�LZZ[IKLHIMQV�JMG�ZGM̂GFVV�ZLOPFQHV�JGMP�HRF�MHRFG�EMQHGLKHMGVe�ajc�ZGFZLGF�L�NGMqFKH�SZZ[IKLHIMQ�LQX�EFGHIJIKLHF�JMG�NLOPFQHe�atc�KFGHIJO�HRF�LPM\QH�HRF�EMQVHG\KHIMQ�]LQL̂FG�XFHFGPIQFV�IV�X\F�L[[�EMQHGLKHMGVe�LQX�aic�JMG̀LGX�HRF�g\PPLGO�MJ�EMQHGLKHMGVY�SZZ[IKLHIMQV�JMG�NLOPFQH�LQX�NGMqFKH�SZZ[IKLHIMQ�LQX�EFGHIJIKLHF�JMG�NLOPFQH�HM�HRF�SGKRIHFKHTkRF�EMQVHG\KHIMQ�]LQL̂FGYV�KFGHIJIKLHIMQ�MJ�LQ�SZZ[IKLHIMQ�JMG�NLOPFQH�VRL[[�sF�sLVFX�\ZMQ�HRF�EMQVHG\KHIMQ�]LQL̂FGYV�FWL[\LHIMQ�MJ�HRF�UMGu�LQX�HRF�XLHL�IQ�HRF�SZZ[IKLHIMQ�MG�SZZ[IKLHIMQV�JMG�NLOPFQHT�kRF�EMQVHG\KHIMQ�]LQL̂FGYV�KFGHIJIKLHIMQ�̀I[[�KMQVHIH\HF�L�GFZGFVFQHLHIMQ�HRLH_�HM�HRF�sFVH�MJ�HRF�EMQVHG\KHIMQ�]LQL̂FGYV�uQM̀[FX̂F_�IQJMGPLHIMQ_�LQX�sF[IFJ_�HRF�UMGu�RLV�ZGM̂GFVVFX�HM�HRF�ZMIQH�IQXIKLHFX_�HRF�v\L[IHO�MJ�HRF�UMGu�IV�IQ�LKKMGXLQKF�̀IHR�HRF�EMQHGLKH�wMK\PFQHV_�LQX�HRLH�HRF�EMQHGLKHMG�IV_�MG�EMQHGLKHMGV�LGF_�FQHIH[FX�HM�ZLOPFQH�IQ�HRF�LPM\QH�KFGHIJIFXTl�mnonpnx�UIHRIQ�VFWFQ�XLOV�LJHFG�HRF�SGKRIHFKH�GFKFIWFV�HRF�NGMqFKH�SZZ[IKLHIMQ�LQX�NGMqFKH�EFGHIJIKLHF�JMG�NLOPFQH�LQX�HRF�g\PPLGO�MJ�EMQHGLKHMGVY�SZZ[IKLHIMQV�JMG�NLOPFQH�JGMP�HRF�EMQVHG\KHIMQ�]LQL̂FG_�HRF�SGKRIHFKH�̀I[[�FIHRFG�abc�IVV\F�HM�HRF�d̀ QFG�L�NGMqFKH�EFGHIJIKLHF�JMG�NLOPFQH_�̀IHR�L�KMZO�HM�HRF�EMQVHG\KHIMQ�]LQL̂FGe�MG�afc�IVV\F�HM�HRF�d̀ QFG�L�NGMqFKH�EFGHIJIKLHF�JMG�NLOPFQH�JMG�V\KR�LPM\QH�LV�HRF�SGKRIHFKH�XFHFGPIQFV�IV�ZGMZFG[O�X\F_�LQX�QMHIJO�HRF�EMQVHG\KHIMQ�]LQL̂FG�LQX�d̀ QFG�MJ�HRF�SGKRIHFKHYV�GFLVMQV�JMG�̀IHRRM[XIQ̂�KFGHIJIKLHIMQ�IQ�ZLGH�LV�ZGMWIXFX�IQ�gFKHIMQ�hTiTbe�MG�ajc�̀IHRRM[X�KFGHIJIKLHIMQ�MJ�HRF�FQHIGF�NGMqFKH�SZZ[IKLHIMQ�JMG�NLOPFQH_�LQX�QMHIJO�HRF�EMQVHG\KHIMQ�]LQL̂FG�LQX�d̀ QFG�MJ�HRF�SGKRIHFKHYV�GFLVMQ�JMG�̀IHRRM[XIQ̂�KFGHIJIKLHIMQ�IQ�̀RM[F�LV�ZGMWIXFX�IQ�gFKHIMQ�hTiTbT�kRF�EMQVHG\KHIMQ�]LQL̂FG�̀I[[�ZGMPZH[O�JMG̀LGX�HRF�SGKRIHFKHYV�QMHIKF�MJ�̀IHRRM[XIQ̂�KFGHIJIKLHIMQ�HM�HRF�EMQHGLKHMGVTl�mnony�kRF�EMQVHG\KHIMQ�]LQL̂FGYV�KFGHIJIKLHIMQ�MJ�LQ�SZZ[IKLHIMQ�JMG�NLOPFQH�MG_�IQ�HRF�KLVF�MJ�PMGF�HRLQ�MQF�EMQHGLKHMG_�L�NGMqFKH�SZZ[IKLHIMQ�LQX�EFGHIJIKLHF�JMG�NLOPFQH_�VRL[[�sF�sLVFX�\ZMQ�HRF�EMQVHG\KHIMQ�]LQL̂FGYV�FWL[\LHIMQ�MJ�HRF�UMGu�LQX�HRF�XLHL�IQ�HRF�SZZ[IKLHIMQ�MG�SZZ[IKLHIMQV�JMG�NLOPFQHT�kRF�EMQVHG\KHIMQ�]LQL̂FGYV�SGKRIHFKHYV�IVV\LQKF�MJ�L�EFGHIJIKLHF�JMG�NLOPFQH�VRL[[�sF�sLVFX�\ZMQ�HRF�SGKRIHFKHYV�FWL[\LHIMQ�MJ�HRF�UMGu_�HRF�GFKMPPFQXLHIMQ�MJ�HRF�EMQVHG\KHIMQ�]LQL̂FG_�LQX�XLHL�IQ�HRF�SZZ[IKLHIMQ�JMG�NLOPFQH�MG�NGMqFKH�SZZ[IKLHIMQ�JMG�NLOPFQHT�kRF�SGKRIHFKHYV�KFGHIJIKLHIMQ�̀I[[�KMQVHIH\HF�L�GFZGFVFQHLHIMQ�HRLH_�HM�HRF�sFVH�MJ�HRF�EMQVHG\KHIMQ�]LQL̂FGYV�SGKRIHFKHYV�uQM̀[FX̂F_�IQJMGPLHIMQ_�LQX�sF[IFJ_�HRF�UMGu�RLV�ZGM̂GFVVFX�HM�HRF�ZMIQH�IQXIKLHFX_�HRF�v\L[IHO�MJ�HRF�UMGu�IV�IQ�LKKMGXLQKF�ÌHR�HRF�EMQHGLKH�wMK\PFQHV_�LQX�HRLH�HRF�EMQHGLKHMG�IV_�MG�EMQHGLKHMGV�LGF_�FQHIH[FX�HM�ZLOPFQH�IQ�HRF�LPM\QH�KFGHIJIFXTl�mnono�kRF�SGKRIHFKHYV�IVV\LQKF�MJ�L�EFGHIJIKLHF�JMG�NLOPFQH�MG_�IQ�HRF�KLVF�MJ�PMGF�HRLQ�MQF�EMQHGLKHMG_�NGMqFKH�SZZ[IKLHIMQ�LQX�EFGHIJIKLHF�JMG�NLOPFQH_�VRL[[�sF�sLVFX�\ZMQ�HRF�SGKRIHFKHYV�FWL[\LHIMQ�MJ�HRF�UMGu_�HRF�GFKMPPFQXLHIMQ�MJ�HRF�EMQVHG\KHIMQ�]LQL̂FG_�LQX�XLHL�IQ�HRF�SZZ[IKLHIMQ�JMG�NLOPFQH�MG�NGMqFKH�SZZ[IKLHIMQ�JMG�NLOPFQHT�kRF�SGKRIHFKHYV�KFGHIJIKLHIMQ�̀I[[�KMQVHIH\HF�L�GFZGFVFQHLHIMQ�HRLH_�HM�HRF�sFVH�MJ�HRF�SGKRIHFKHYV�uQM̀[FX̂F_�IQJMGPLHIMQ_�LQX�sF[IFJ_�HRF�UMGu�RLV�ZGM̂GFVVFX�HM�HRF�ZMIQH�IQXIKLHFX_�HRF�v\L[IHO�MJ�HRF�UMGu�IV�IQ�LKKMGXLQKF�̀IHR�HRF�EMQHGLKH�wMK\PFQHV_�LQX�HRLH�HRF�EMQHGLKHMG�IV_�MG�EMQHGLKHMGV�LGF_�FQHIH[FX�HM�ZLOPFQH�IQ�HRF�LPM\QH�KFGHIJIFXTGFZGFVFQHLHIMQV�PLXF�Z\GV\LQH�HM�gFKHIMQV�hTtTj�LQX�hTtTt�LGF�V\sqFKH�HM�LQ�FWL[\LHIMQ�MJ�HRF�UMGu�JMG�KMQJMGPLQKF�̀IHR�HRF�EMQHGLKH�wMK\PFQHV�\ZMQ�g\sVHLQHIL[�EMPZ[FHIMQ_�HM�GFV\[HV�MJ�V\sVFv\FQH�HFVHV�LQX�IQVZFKHIMQV_�HM�KMGGFKHIMQ�MJ�PIQMG�XFWILHIMQV�JGMP�HRF�EMQHGLKH�wMK\PFQHV�ZGIMG�HM�KMPZ[FHIMQ_�LQX�HM�VZFKIJIK�v\L[IJIKLHIMQV�FzZGFVVFX�sO�HRF�EMQVHG\KHIMQ�]LQL̂FG�MG�SGKRIHFKHTl�mnon{�kRF�GFZGFVFQHLHIMQV�PLXF�Z\GV\LQH�HM�gFKHIMQV�hTtTj�LQX�hTtTt�LGF�V\sqFKH�HM�LQ�FWL[\LHIMQ�MJ�HRF�UMGu�JMG�KMQJMGPLQKF�̀IHR�HRF�EMQHGLKH�wMK\PFQHV�\ZMQ�g\sVHLQHIL[�EMPZ[FHIMQ_�HM�GFV\[HV�MJ�V\sVFv\FQH�HFVHV�LQX�IQVZFKHIMQV_�HM�KMGGFKHIMQ�MJ�PIQMG�XFWILHIMQV�JGMP�HRF�EMQHGLKH�wMK\PFQHV�ZGIMG�HM�KMPZ[FHIMQ_�LQX�HM�VZFKIJIK�v\L[IJIKLHIMQV�FzZGFVVFX�sO�HRF�EMQVHG\KHIMQ�]LQL̂FG�MG�SGKRIHFKHTIVV\LQKF�MJ�L�EFGHIJIKLHF�JMG�NLOPFQH�̀I[[�QMH�sF�L�GFZGFVFQHLHIMQ�HRLH�HRF�EMQVHG\KHIMQ�]LQL̂FG�MG�SGKRIHFKH�RLV�abc�PLXF�FzRL\VHIWF�MG�KMQHIQ\M\V�MQ|VIHF�IQVZFKHIMQV�
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EF�GHIGJ�EHI�KLMNOEP�FQ�KLMREOEP�FS�EHI�TFQJU�VWX�QIYOIZI[�GFR\EQLGEOFR�]IMR\̂�]IEHF[\̂�EIGHROKLI\̂�\IKLIRGI\̂�FQ�_QFGI[LQI\U�V̀X�QIYOIZI[�GF_OI\�FS�QIKLO\OEOFR\�QIGIOYI[�SQF]�aLbGFREQMGEFQ\�MR[�\L__NOIQ\�MR[�FEHIQ�[MEM�QIKLI\EI[�bP�EHI�cZRIQ�EF�\Lb\EMREOMEI�EHI�dFREQMGEFQe\�QOfHE�EF�_MP]IREU�FQ�VgX�]M[I�IhM]ORMEOFR�EF�M\GIQEMOR�HFZ�FQ�SFQ�ZHME�_LQ_F\I�EHI�dFREQMGEFQ�HM\�L\I[�]FRIP�_QIYOFL\NP�_MO[�FR�MGGFLRE�FS�EHI�dFREQMGE�aL]ij�klmln�oHI�O\\LMRGI�FS�M�dIQEOSOGMEI�SFQ�pMP]IRE�FQ�M�pQFqIGE�dIQEOSOGMEI�SFQ�pMP]IRE�ZONN�RFE�bI�M�QI_QI\IREMEOFR�EHME�EHI�dFR\EQLGEOFR�rMRMfIQ�FQ�sQGHOEIGE�HM\�VtX�]M[I�IhHML\EOYI�FQ�GFREORLFL\�FRu\OEI�OR\_IGEOFR\�EF�GHIGJ�EHI�KLMNOEP�FQ�KLMREOEP�FS�EHI�TFQJU�VWX�QIYOIZI[�GFR\EQLGEOFR�]IMR\̂�]IEHF[\̂�EIGHROKLI\̂�\IKLIRGI\̂�FQ�_QFGI[LQI\U�V̀X�QIYOIZI[�GF_OI\�FS�QIKLO\OEOFR\�QIGIOYI[�SQF]�aLbGFREQMGEFQ\�MR[�\L__NOIQ\�MR[�FEHIQ�[MEM�QIKLI\EI[�bP�EHI�cZRIQ�EF�\Lb\EMREOMEI�EHI�dFREQMGEFQe\�QOfHE�EF�_MP]IREU�FQ�VgX�]M[I�IhM]ORMEOFR�EF�M\GIQEMOR�HFZ�FQ�SFQ�ZHME�_LQ_F\I�EHI�dFREQMGEFQ�HM\�L\I[�]FRIP�_QIYOFL\NP�_MO[�FR�MGGFLRE�FS�EHI�dFREQMGE�aL]ij�klvlw�oHI�dFR\EQLGEOFR�rMRMfIQ�FQ�sQGHOEIGE�]MP�ZOEHHFN[�M�dIQEOSOGMEI�SFQ�pMP]IRE�FQ�pQFqIGE�dIQEOSOGMEI�SFQ�pMP]IRE�OR�ZHFNI�FQ�OR�_MQÊ�EF�EHI�IhEIRE�QIM\FRMbNP�RIGI\\MQP�EF�_QFEIGE�EHI�cZRIQ̂�OS�OR�EHI�dFR\EQLGEOFR�rMRMfIQe\�FQ�sQGHOEIGEe\�F_OROFR�EHI�QI_QI\IREMEOFR\�EF�EHI�cZRIQ�QIKLOQI[�bP�aIGEOFR�xigiW�MR[�xigì�MR[�xigig�GMRRFE�bI�]M[Ii�yS�EHI�dFR\EQLGEOFR�rMRMfIQ�FQ�sQGHOEIGE�O\�LRMbNI�EF�GIQEOSP�_MP]IRE�OR�EHI�M]FLRE�FS�EHI�s__NOGMEOFR̂�EHI�dFR\EQLGEOFR�rMRMfIQ�ZONN�RFEOSP�EHI�dFREQMGEFQ�MR[�cZRIQ�M\�_QFYO[I[�OR�aIGEOFR�xigit�MR[�xigiWi�xigiti�yS�EHI�dFREQMGEFQ̂�dFR\EQLGEOFR�rMRMfIQ�MR[�sQGHOEIGE�GMRRFE�MfQII�FR�M�QIYO\I[�M]FLRÊ�EHI�sQGHOEIGE�ZONN�_QF]_ENP�O\\LI�M�dIQEOSOGMEI�SFQ�pMP]IRE�FQ�M�pQFqIGE�dIQEOSOGMEI�SFQ�pMP]IRE�SFQ�EHI�M]FLRE�SFQ�ZHOGH�EHI�sQGHOEIGE�O\�MbNI�EF�]MJI�\LGH�QI_QI\IREMEOFR\�EF�EHI�cZRIQi�oHI�dFR\EQLGEOFR�rMRMfIQ�FQ�sQGHOEIGE�]MP�MN\F�ZOEHHFN[�M�dIQEOSOGMEI�SFQ�pMP]IRE�FQ̂�bIGML\I�FS�\Lb\IKLIRENP�[O\GFYIQI[�IYO[IRGÎ�]MP�RLNNOSP�EHI�ZHFNI�FQ�M�_MQE�FS�M�dIQEOSOGMEI�SFQ�pMP]IRE�FQ�pQFqIGE�dIQEOSOGMEI�SFQ�pMP]IRE�_QIYOFL\NP�O\\LI[̂�EF�\LGH�IhEIRE�M\�]MP�bI�RIGI\\MQP�OR�EHI�dFR\EQLGEOFR�rMRMfIQe\�FQ�sQGHOEIGEe\�F_OROFR�EF�_QFEIGE�EHI�cZRIQ�SQF]�NF\\�SFQ�ZHOGH�EHI�dFREQMGEFQ�O\�QI\_FR\ObNÎ�ORGNL[ORf�NF\\�QI\LNEORf�SQF]�EHI�MGE\�MR[�F]O\\OFR\�[I\GQObI[�OR�aIGEOFR�̀ìiW�bIGML\I�FSz{|}�~�l� QI_IMEI[�SMONLQI�EF�GMQQP�FLE�EHI�TFQJ�OR�MGGFQ[MRGI�ZOEH�EHI�dFREQMGE��FGL]IRE\iz{|}�~�j�klnlw�sSEIQ�EHI�sQGHOEIGE�HM\�O\\LI[�M�dIQEOSOGMEI�SFQ�pMP]IRE�FQ�pQFqIGE�dIQEOSOGMEI�SFQ�pMP]IRÊ�EHI�cZRIQ�\HMNN�]MJI�_MP]IRE�OR�EHI�]MRRIQ�MR[�ZOEHOR�EHI�EO]I�_QFYO[I[�OR�EHI�dFREQMGE��FGL]IRE\̂��FGL]IRE\�MR[�\HMNN�\F�RFEOSP�EHI�dFR\EQLGEOFR�rMRMfIQ�MR[�sQGHOEIGEi�pMP]IRE\�EF�dFREQMGEFQ̂�ORGNL[ORf�MRP�OREIQI\Ê�\HMNN�bI�GFR\O\EIRE�ZOEH�EHO\�sfQII]IRE�MR[�OR�MGGFQ[MRGI�ZOEH��IZ��FQJ�aEMEI��IRIQMN�rLROGO_MN��MZ�aIGEOFR�t��ubi�j�klnlm�oHI�cZRIQ�HM\�EHI�QOfHE�EF�QIKLI\E�ZQOEEIR�IYO[IRGI�SQF]�EHI�dFREQMGEFQ�EHME�EHI�dFREQMGEFQ�HM\�_QF_IQNP�_MO[�aLbGFREQMGEFQ\�MR[�\L__NOIQ\�]MEIQOMN�MR[�IKLO_]IRE�\L__NOIQ\e�M]FLRE\�_MO[�bP�EHI�cZRIQ�EF�EHI�dFREQMGEFQ�SFQ�\LbGFREQMGEI[�TFQJi�yS�EHI�dFREQMGEFQ�SMON\�EF�SLQRO\H�\LGH�IYO[IRGI�ZOEHOR�\IYIR�[MP\̂�EHI�cZRIQ�\HMNN�HMYI�EHI�QOfHE�EF�GFREMGE�aLbGFREQMGEFQ\�MR[�\L__NOIQ\�EF�M\GIQEMOR�ZHIEHIQ�EHIP�HMYI�bIIR�_QF_IQNP�_MO[i��IOEHIQ�EHI�cZRIQ̂�dFR\EQLGEOFR�rMRMfIQ�RFQ�sQGHOEIGE�\HMNN�HMYI�MR�FbNOfMEOFR�EF�_MP̂�FQ�EF�\II�EF�EHI�_MP]IRE�FS�]FRIP�EF̂�M�aLbGFREQMGEFQ�FQ�\L__NOIQ̂�IhGI_E�M\�]MP�FEHIQZO\I�bI�QIKLOQI[�bP�NMZij�klnlv�oHI�dFREQMGEFQe\�_MP]IRE\�EF�]MEIQOMN�MR[�IKLO_]IRE�\L__NOIQ\�\HMNN�bI�EQIMEI[�OR�M�]MRRIQ�\O]ONMQ�EF�EHME�_QFYO[I[�OR�aIGEOFR\�xi�iŴ�xi�ì�MR[�xi�igi�j�klnl���RNI\\�EHI�dFREQMGEFQ�_QFYO[I\�EHI�cZRIQ�ZOEH�M�_MP]IRE�bFR[�OR�EHI�SLNN�_IRMN�\L]�FS�EHI�dFREQMGE�aL]̂�_MP]IRE\�QIGIOYI[�bP�EHI�dFREQMGEFQ�SFQ�TFQJ�_QF_IQNP�_IQSFQ]I[�bP�aLbGFREQMGEFQ\�FQ�_QFYO[I[�bP�\L__NOIQ\�\HMNN�bI�HIN[�bP�EHI�dFREQMGEFQ�SFQ�EHF\I�aLbGFREQMGEFQ\�FQ�\L__NOIQ\�ZHF�_IQSFQ]I[�TFQJ�FQ�SLQRO\HI[�]MEIQOMN\̂�FQ�bFEĤ�LR[IQ�GFREQMGE�ZOEH�EHI�dFREQMGEFQ�SFQ�ZHOGH�_MP]IRE�ZM\�]M[I�bP�EHI�cZRIQi��FEHORf�GFREMORI[�HIQIOR�\HMNN�QIKLOQI�]FRIP�EF�bI�_NMGI[�OR�M�\I_MQMEI�MGGFLRE�MR[�RFE�GF]]ORfNI[�ZOEH�]FRIP�FS�EHI�dFREQMGEFQ̂�GQIMEI�MRP�SO[LGOMQP�NOMbONOEP�FQ�EFQE�NOMbONOEP�FR�EHI�_MQE�FS�EHI�dFREQMGEFQ�SFQ�bQIMGH�FS�EQL\Ê�FQ�IREOENI�MRP�_IQ\FR�FQ�IREOEP�EF�MR�MZMQ[�FS�_LROEOYI�[M]MfI\�MfMOR\E�EHI�dFREQMGEFQ�SFQ�bQIMGH�FS�EHI�QIKLOQI]IRE\�FS�EHO\�_QFYO\OFRicZRIQ�OR�MGGFQ[MRGI�ZOEH�M__NOGMbNI�NMZi
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EF�GHI�JKLMNOP�QR�SKTUPVWXY�Z[\�]̂_̀ZabcZd̂_�ef_fg\a�f_h�iac[dZ\cZ�ĥ�_̂Z�d̀̀b\�f�]\aZdYdcfZ\�Ŷa�jfkl\_Z�̂a�f�jâm\cZ�]\aZdYdcfZ\�Ŷa�jfkl\_Zn�Z[âbg[�_̂�YfboZ�̂Y�Z[\�]̂_ZafcẐan�pdZ[d_�ŶbaZ\\_�hfk̀�fYZ\a�Z[\�]̂_̀ZabcZd̂_�ef_fg\aq̀�a\c\drZ�̂Y�Z[\�]̂_ZafcẐaq̀�irrodcfZd̂_�Ŷa�jfkl\_Zn�̂a�dY�Z[\�sp_\a�ĥ\̀�_̂Z�rfk�Z[\�]̂_ZafcẐa�pdZ[d_�̀\t\_�hfk̀�fYZ\a�Z[\�hfZ\�\̀Zfuod̀[\h�d_�Z[\�]̂_ZafcZ�v̂cbl\_Z̀n�Z[\�fl̂ b_Z�c\aZdYd\h�uk�Z[\�]̂_̀ZabcZd̂_�ef_fg\a�f_h�iac[dZ\cZ�̂a�fpfah\h�uk�ud_hd_g�hd̀rbZ\�a\̀̂ obZd̂_n�Z[\_�Z[\�]̂_ZafcẐa�lfkn�br̂_�̀\t\_�fhhdZd̂_fo�hfk̀q�_̂Zdc\�Ẑ�Z[\�sp_\an�]̂_̀ZabcZd̂_�ef_fg\a�f_h�iac[dZ\cZn�̀Ẑr�Z[\�w âx�b_Zdo�rfkl\_Z�̂Y�Z[\�fl̂ b_Z�̂pd_g�[f̀�u\\_�a\c\dt\hy�z[\�]̂_ZafcZ�zdl\�̀[foo�u\�\{Z\_h\h�frrâradfZ\ok�f_h�Z[\�]̂_ZafcZ�|bl�̀[foo�u\�d_ca\f̀\h�uk�Z[\�fl̂ b_Z�̂Y�Z[\�]̂_ZafcẐaq̀�a\f̀̂ _fuo\�ĉ Z̀̀�̂Y�[̀bZĥp_n�h\ofk�f_h�̀ZfaZ}brn�rob̀�d_Z\a\̀Z�f̀�râtdh\h�Ŷa�d_�Z[\�]̂_ZafcZ�v̂cbl\_Z̀yEF�GH~H��w[\_�Z[\�]̂_ZafcẐa�ĉ_̀dh\à�Z[fZ�Z[\�w âxn�̂a�f�r̂aZd̂_�Z[\a\̂Y�p[dc[�Z[\�sp_\a�fga\\̀�Ẑ�fcc\rZ�\̀rfafZ\okn�d̀�̀bùZf_Zdfook�ĉlro\Z\n�Z[\�]̂_ZafcẐa�̀[foo�_̂ZdYk�Z[\�]̂_̀ZabcZd̂_�ef_fg\an�f_h�Z[\�]̂_ZafcẐa�f_h�]̂_̀ZabcZd̂_�ef_fg\a�̀[foo�m̂d_Zok�ra\rfa\�f_h�̀buldZ�Ẑ�Z[\�iac[dZ\cZ�f�ĉlra\[\_̀dt\�od̀Z�̂Y�dZ\l̀�Ẑ�u\�ĉlro\Z\h�â�ĉaa\cZ\h�rad̂a�Ẑ�Yd_fo�rfkl\_Zy��fdoba\�Ẑ�d_cobh\�f_�dZ\l�̂_�̀bc[�od̀Z�ĥ\̀�_̂Z�foZ\a�Z[\�a\̀r̂_̀dudodZk�̂Y�Z[\�]̂_ZafcẐa�Ẑ�ĉlro\Z\�foo�w âx�d_�fcĉahf_c\�pdZ[�Z[\�]̂_ZafcZ�v̂cbl\_Z̀y���������̂�ofZ\a�Z[f_����hfk̀�rad̂a�Ẑ�Z[\�]̂_ZafcZ}̀c[\hbo\h�hfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_n�Z[\�]̂_ZafcẐa�̀[foo�d̀̀b\�f�o\ZZ\a�Ẑ�Z[\�iac[dZ\cZ�f_h�]̂_̀ZabcZd̂_�ef_fg\a�ĉ_Ydald_g�Z[\da�p̂ax�d̀�̂_�̀c[\hbo\�Ŷa�|bùZf_Zdfo�]̂lro\Zd̂_�uk�Z[\�ĉ_ZafcZ�̀r\cdYd\h�hfZ\y���̂�ofZ\a�Z[f_�̀\t\_�hfk̀�fYZ\a�]̂_ZafcZ}̀c[\hbo\h�hfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_��d_cobhd_g�fbZ[̂ad�\h�fhmb̀Zl\_Z̀�n�Z[\�iac[dZ\cZ�pdoo�lfx\�f_�d_̀r\cZd̂_�Ẑ�h\Z\ald_\�p[\Z[\a�Z[\�w âx�̂a�h\̀dg_fZ\h�r̂aZd̂_�Z[\a\̂Y�d̀�̀bùZf_Zdfook�ĉlro\Z\y�iù\_c\�Z[\�ĉ_ZafcẐa�o\ZZ\a�ĉ_Ydald_g�a\fhd_\̀̀ �̂Y�p̂axn�Z[\�iac[dZ\cZ�lfk�\o\cZ�Ẑ�r̂ Z̀r̂_\�Z[\�̀bùZf_Zdfo�ĉlro\Zd̂_�d_̀r\cZd̂_y��XY�Z[\�iac[dZ\cZq̀�d_̀r\cZd̂_�hd̀cồ \̀�f_k�dZ\l�p[dc[�d̀�_̂Z�̀bYYdcd\_Zok�ĉlro\Z\�d_�fcĉahf_c\�pdZ[�Z[\�]̂_ZafcZ�v̂cbl\_Z̀�̀̂�Z[fZ�Z[\�sp_\a�cf_�̂ccbrk�̂a�bZdod�\�Z[\�w âx�̂a�h\̀dg_fZ\h�r̂aZd̂_�Z[\a\̂Y�Ŷa�dZ̀�d_Z\_h\h�b̀\n�Z[\�]̂_ZafcẐa�̀[foon�u\Ŷa\�d̀̀bf_c\�̂Y�]\aZdYdcfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_n�ĉlro\Z\�̂a�ĉaa\cZ�̀bc[�dZ\l�br̂_�_̂ZdYdcfZd̂_�uk�Z[\�iac[dZ\cZy�X_�̀bc[�cf̀\n�Z[\�]̂_ZafcẐa�[̀foo�Z[\_�̀buldZ�f�a\�b\̀Z�Ŷa�f_̂Z[\a�d_̀r\cZd̂_�uk�Z[\�iac[dZ\cZ�Ẑ�h\Z\ald_\�Z[\�fcZbfo�hfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_y����������z[\�iac[dZ\cZ�pdoo�r\aŶal�_̂�l̂ a\�Z[f_�̂_\�d_̀r\cZd̂_�Ẑ�h\Z\ald_\�p[\Z[\a�Z[\�w âx�̂a�f�h\̀dg_fZ\h�r̂aZd̂_�Z[\a\̂Y�[f̀�fZZfd_\h�|bùZf_Zdfo�]̂lro\Zd̂_�d_�fcĉahf_c\�pdZ[�Z[\�]̂_ZafcZ�v̂cbl\_Z̀y�z[\�sp_\a�d̀�\_ZdZo\h�Ẑ�a\dlubà\l\_Z�Yâl�Z[\�]̂_ZafcẐa�Ŷa�fl̂ b_Z̀�rfdh�Ẑ�Z[\�iac[dZ\cZ�Ŷa�f_k�fhhdZd̂_fo�d_̀r\cZd̂_̀yF�GH~H���r̂_�a\c\drZ�̂Y�Z[\�od̀Zn�Z[\�iac[dZ\cZn�f̀̀ d̀Z\h�uk�Z[\�]̂_̀ZabcZd̂_�ef_fg\an�pdoo�lfx\�f_�d_̀r\cZd̂_�Ẑ�h\Z\ald_\�p[\Z[\a�w[\_�Z[\�w âx�̂a�h\̀dg_fZ\h�r̂aZd̂_�Z[\a\̂Y�d̀�̀bùZf_Zdfook�ĉlro\Z\y�XY�Z[\�iac[dZ\cZq̀�d_̀r\cZd̂_�hd̀cồ \̀�f_k�dZ\ln�p[\Z[\a�̂a�_̂Z�d_cobh\h�̂_�Z[\�od̀Zn�p[dc[�d̀�_̂Z�̀bYYdcd\_Zok�ĉlro\Z\�d_�fcĉahf_c\�pdZ[�Z[\�]̂_ZafcZ�v̂cbl\_Z̀�̀̂�Z[fZ�Z[\�sp_\a�cf_�̂ccbrk�̂a�bZdod�\�ĉlro\Z\n�Z[\�iac[dZ\cZ�pdoo�ra\rfa\�f�]\aZdYdcfZ\�Ŷ�|bùZf_Zdfo�]̂lro\Zd̂_�Z[fZ�̀[foo�\̀Zfuod̀[�Z[\�hfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_��\̀Zfuod̀[�a\̀r̂_̀dudodZd\̀�̂Y�Z[\�sp_\a�f_h�]̂_ZafcẐa�Ŷa�̀\cbadZkn�lfd_Z\_f_c\n�[\fZn�bZdodZd\̀n�hflfg\�Ẑ�Z[\�w âx�f_h�d_̀baf_c\��f_h�Yd{�Z[\�Zdl\�pdZ[d_�p[dc[�Z[\�]̂_ZafcẐa�̀[foo�Yd_d̀[�foo�dZ\l̀�̂_�Z[\�od̀Z�fcĉlrf_kd_g�Z[\�]\aZdYdcfZ\y�wfaaf_Zd\̀�a\�bda\h�uk�Z[\�]̂_ZafcZ�v̂cbl\_Z̀�̀[foo�ĉll\_c\�̂_�Z[\�hfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_�̂Y�Z[\�w âx�̂a�h\̀dg_fZ\h�r̂aZd̂_�Z[\a\̂Y�Ŷa�dZ̀�d_Z\_h\h�b̀\n�Z[\�]̂_ZafcẐa�̀[foon�u\Ŷa\�d̀̀bf_c\�̂Y�Z[\�]\aZdYdcfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_n�ĉlro\Z\�̂a�ĉaa\cZ�̀bc[�dZ\l�br̂_�_̂ZdYdcfZd̂_�uk�Z[\�iac[dZ\cZy�X_�̀bc[�cf̀\n�Z[\�]̂_ZafcẐa�̀[foo�Z[\_�̀buldZ�f�a\�b\̀Z�Ŷa�f_̂Z[\a�d_̀r\cZd̂_�uk�Z[\�iac[dZ\cZn�f̀̀ d̀Z\h�uk�Z[\�]̂_̀ZabcZd̂_�ef_fg\an�Ẑ�h\Z\ald_\�b_o\̀̀ �̂Z[\apd̀\�râtdh\h�d_�Z[\�]\aZdYdcfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_yF�GH~H��w[\_�Z[\�iac[dZ\cZn�f̀̀ d̀Z\h�uk�Z[\�]̂_̀ZabcZd̂_�ef_fg\an�h\Z\ald_\̀�Z[fZ�Z[\�w âx�̂Y�foo�̂Y�Z[\�]̂_ZafcẐàn�â�h\̀dg_fZ\h�r̂aZd̂_�Z[\a\̂Yn�d̀�̀bùZf_Zdfook�ĉlro\Z\n�Z[\�]̂_̀ZabcZd̂_�ef_fg\a�pdoo�ra\rfa\n�f_h�Z[\�]̂_̀ZabcZd̂_�ef_fg\a�f_h�iac[dZ\cZ�̀[foo�\{\cbZ\n�f�]\aZdYdcfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_�Z[fZ�̀[foo�\̀Zfuod̀[�Z[\�hfZ\�̂Y�|bùZf_Zdfo�]̂lro\Zd̂_��\̀Zfuod̀[�a\̀r̂_̀dudodZd\̀�̂Y�Z[\�sp_\a�f_h�]̂_ZafcẐa�Ŷa�̀\cbadZkn�lfd_Z\_f_c\n�[\fZn�bZdodZd\̀n�hflfg\�Ẑ�Z[\�w âx�f_h�d_̀baf_c\��f_h�Yd{�Z[\�Zdl\�pdZ[d_�p[dc[�Z[\�]̂_ZafcẐa�̀[foo�Yd_d̀[�foo�dZ\l̀�̂_�Z[\�
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EFGH�IJJKLMINOFNP�HQR�SRTHFUFJIHRV�WITTINHFRG�TRXYFTRZ�[O�HQR�SKNHTIJH�\KJYLRNHG�GQIEE�JKLLRNJR�KN�HQR�ZIHR�KU�]Y[GHINHFIE�SKLMERHFKN�KU�HQR�WKT̂�KT�ZRGFPNIHRZ�MKTHFKN�HQRTRKU�YNERGG�KHQRT_FGR�MTK̀FZRZ�FN�HQR�SRTHFUFJIHR�KU�]Y[GHINHFIE�SKLMERHFKNVaQR�SRTHFUFJIHR�KU�]Y[GHINHFIE�SKLMERHFKN�GQIEE�[R�GY[LFHHRZ�HK�HQR�b_NRT�INZ�SKNHTIJHKT�UKT�HQRFT�_TFHHRN�IJJRMHINJR�KU�TRGMKNGF[FEFHFRG�IGGFPNRZ�HK�HQRL�FN�HQR�SRTHFUFJIHRV�cMKN�GYJQ�IJJRMHINJRd�INZ�JKNGRNH�KU�GYTRHO�FU�INOd�HQR�b_NRT�GQIEE�LÎR�MIOLRNH�KU�TRHIFNIPR�IMMEOFNP�HK�HQR�WKT̂�KT�ZRGFPNIHRZ�MKTHFKN�HQRTRKUV�]YJQ�MIOLRNH�GQIEE�[R�IZeYGHRZ�UKT�WKT̂�HQIH�FG�FNJKLMERHR�KT�NKH�FN�IJJKTZINJR�_FHQ�HQR�TRXYFTRLRNHG�KU�HQR�SKNHTIJH�\KJYLRNHGVf�ghihj�aQR�SRTHFUFJIHR�KU�]Y[GHINHFIE�SKLMERHFKN�GQIEE�[R�GY[LFHHRZ�HK�HQR�b_NRT�INZ�SKNHTIJHKT�UKT�HQRFT�_TFHHRN�IJJRMHINJR�KU�TRGMKNGF[FEFHFRG�IGGFPNRZ�HK�HQRL�FN�HQR�SRTHFUFJIHRV�cMKN�GYJQ�IJJRMHINJRd�INZ�JKNGRNH�KU�GYTRHO�FU�INOd�HQR�b_NRT�GQIEE�LÎR�MIOLRNH�KU�TRHIFNIPR�IMMEOFNP�HK�HQR�WKT̂�KT�ZRGFPNIHRZ�MKTHFKN�HQRTRKUV�]YJQ�MIOLRNH�GQIEE�[R�IZeYGHRZ�UKT�WKT̂�HQIH�FG�FNJKLMERHR�KT�NKH�FN�IJJKTZINJR�_FHQ�HQR�TRXYFTRLRNHG�KU�HQR�SKNHTIJH�\KJYLRNHGVkN�HQR�R̀RNH�HQR�SKNHTIJHKT�ZKRG�NKH�IJQFR̀R�UFNIE�JKLMERHFKN�_FHQFN�HQFTHO�lmno�ZIOG�IUHRT�HQR�ZIHR�KU�GY[GHINHFIE�JKLMERHFKNd�IEEK_FNP�UKT�INO�IMMTK̀RZ�RpHRNGFKNG�KU�HQR�JKNHTIJH�HFLRd�SKNHTIJHKT�GQIEE�NKH�[R�RNHFHERZ�HK�INO�UYTHQRT�MIOLRNH�INZ�SKNHTIJHKT�QRTR[O�IPTRRG�HQIH�GYJQ�UIFEYTR�HK�JKLMERHR�HQR�_KT̂�_FHQFN�HQR�HFLR�GRH�UKTHQ�I[K̀R�GQIEE�JKNGHFHYHR�I�_IF̀RT�KU�IEE�JEIFLG�[O�HQR�SKNHTIJHKT�HK�INO�LKNRO�HQIH�LIO�[R�ZYRV��aQFG�MTK̀FGFKN�GQIEE�NKH�KMRTIHR�IG�I�_IF̀RT�[O�HQR�b_NRT�KU�INO�JEIFLG�KT�TRLRZFRG�KU�INO�NIHYTR�IPIFNGH�HQR�SKNHTIJHKT�ITFGFNP�KYH�KU�HQR�JKNHTIJHVqrst�ugf�ghghv�aQR�b_NRT�LIO�KJJYMO�KT�YGR�INO�JKLMERHRZ�KT�MITHFIEEO�JKLMERHRZ�MKTHFKN�KU�HQR�WKT̂�IH�INO�GHIPR�_QRN�GYJQ�MKTHFKN�FG�ZRGFPNIHRZ�[O�GRMITIHR�IPTRRLRNH�_FHQ�HQR�SKNHTIJHKTd�MTK̀FZRZ�GYJQ�KJJYMINJO�KT�YGR�FG�JKNGRNHRZ�HK�[O�HQR�FNGYTRT�INZ�IYHQKTFwRZ�[O�MY[EFJ�IYHQKTFHFRG�QÌFNP�eYTFGZFJHFKN�K̀RT�HQR�xTKeRJHV�]YJQ�MITHFIE�KJJYMINJO�KT�YGR�LIO�JKLLRNJR�_QRHQRT�KT�NKH�HQR�MKTHFKN�FG�GY[GHINHFIEEO�JKLMERHRd�MTK̀FZRZ�HQR�b_NRT�INZ�SKNHTIJHKT�QÌR�IJJRMHRZ�FN�_TFHFNP�HQR�TRGMKNGF[FEFHFRG�IGGFPNRZ�HK�RIJQ�KU�HQRL�UKT�MIOLRNHGd�TRHIFNIPR�FU�INOd�GRJYTFHOd�LIFNHRNINJRd�QRIHd�YHFEFHFRGd�ZILIPR�HK�HQR�WKT̂�INZ�FNGYTINJRd�INZ�QÌR�IPTRRZ�FN�_TFHFNP�JKNJRTNFNP�HQR�MRTFKZ�UKT�JKTTRJHFKN�KU�HQR�WKT̂�INZ�JKLLRNJRLRNH�KU�_ITTINHFRG�TRXYFTRZ�[O�HQR�SKNHTIJH�\KJYLRNHGV�WQRN�HQR�SKNHTIJHKT�JKNGFZRTG�I�MKTHFKN�GY[GHINHFIEEO�JKLMERHRd�HQR�SKNHTIJHKT�INZ�SKNGHTYJHFKN�yINIPRT�GQIEE�eKFNHEO�MTRMITR�INZ�GY[LFH�I�EFGH�HK�HQR�zTJQFHRJH�IG�MTK̀FZRZ�YNZRT�]RJHFKN�{V|V}V�SKNGRNH�KU�HQR�SKNHTIJHKT�HK�MITHFIE�KJJYMINJO�KT�YGR�GQIEE�NKH�[R�YNTRIGKNI[EO�_FHQQREZV�aQR�GHIPR�KU�HQR�MTKPTRGG�KU�HQR�WKT̂�GQIEE�[R�ZRHRTLFNRZ�[O�_TFHHRN�IPTRRLRNH�[RH_RRN�HQR�b_NRT�INZ�SKNHTIJHKT�KTd�FU�NK�IPTRRLRNH�FG�TRIJQRZd�[O�ZRJFGFKN�KU�HQR�zTJQFHRJH�IUHRT�JKNGYEHIHFKN�_FHQ�HQR�SKNGHTYJHFKN�yINIPRTV~f�ghv�hv�cMKN�JKLMERHFKN�KU�HQR�WKT̂d�HQR�SKNHTIJHKT�GQIEE�UKT_ITZ�HK�HQR�SKNGHTYJHFKN�yINIPRT�I�NKHFJR�HQIH�HQR�WKT̂�FG�TRIZO�UKT�UFNIE�FNGMRJHFKN�INZ�IJJRMHINJRd�INZ�GQIEE�IEGK�UKT_ITZ�HK�HQR�SKNGHTYJHFKN�yINIPRT�I�UFNIE�SKNHTIJHKT�G�zMMEFJIHFKN�UKT�xIOLRNHV�cMKN�TRJRFMHd�HQR�SKNGHTYJHFKN�yINIPRT�GQIEE�MRTUKTL�IN�FNGMRJHFKN�HK�JKNUFTL�HQR�JKLMERHFKN�KU�WKT̂�KU�HQR�SKNHTIJHKTV�aQR�SKNGHTYJHFKN�yINIPRT�GQIEE�LÎR�TRJKLLRNZIHFKNG�HK�HQR�zTJQFHRJH�_QRN�HQR�WKT̂�KU�IEE�KU�HQR�SKNHTIJHKTG�FG�TRIZO�UKT�UFNIE�FNGMRJHFKNd�INZ�GQIEE�HQRN�UKT_ITZ�HQR�SKNHTIJHKTG��NKHFJRG�INZ�zMMEFJIHFKN�UKT�xIOLRNH�KT�xTKeRJH�zMMEFJIHFKN�UKT�xIOLRNHd�HK�HQR�zTJQFHRJHd�_QK�_FEE�MTKLMHEO�LÎR�GYJQ�FNGMRJHFKNV�WQRN�HQR�zTJQFHRJH�UFNZG�HQR�WKT̂�IJJRMHI[ER�YNZRT�HQR�SKNHTIJH�\KJYLRNHG�INZ�HQR�SKNHTIJH�UYEEO�MRTUKTLRZd�HQR�SKNGHTYJHFKN�yINIPRT�INZ�zTJQFHRJH�_FEE�MTKLMHEO�FGGYR�I�UFNIE�SRTHFUFJIHR�UKT�xIOLRNH�KT�xTKeRJH�SRTHFUFJIHR�UKT�xIOLRNH�bN�KT�_FHQFN�GR̀RN�l�o�ZIOG�UKEEK_FNP�HQR�ZIHR�KU��FNIE�SKLMERHFKN�lIG�RGHI[EFGQRZ�FN�HQR�[FZ�ZKJYLRNHG�KT�LKZFUFRZ�[O�SQINPR�bTZRTo�HQR�zTJQFHRJH�_FEE�JKNZYJH�I�UFNIE�FNGMRJHFKN�KU�HQR�_KT̂V�zG�I�TRGYEH�KU�HQIH�FNGMRJHFKNd�HQR�zTJQFHRJH��_FEE�FGGYR�I���FNIE�kNGMRJHFKN��RMKTHV�aQFG�TRMKTH�_FEE�ZKJYLRNH�HQR�JKNZFHFKN�KU�HQR�_KT̂�INZ�_FEE�TRNZRT�I�UKTLIE�KMFNFKN�IG�HK�HQR�_QRHQRT�KT�NKH�HQR�_KT̂�KT�ZRGFPNIHRZ�MKTHFKN�FG�JKLMERHRV�kUd�IG�I�TRGYEH�KU�HQR�zTJQFHRJH�G�FNGMRJHFKNd�FH�FG�ZRHRTLFNRZ�HQIH�HQR�_KT̂�FG�NKH�JKLMERHR�INZ�FN�IJJKTZINJR�_FHQ�HQR�SKNHTIJH�\KJYLRNHGd�HQR�zTJQFHRJH�GQIEE�NKHFUO�HQR�b_NRT�INZ�SKNHTIJHKT�FN�_TFHFNP�KU�HQFG�KMFNFKNV�aQFG�NKHFJR�_FEE�FNJEYZR�HQR��FNIE�kNGMRJHFKN��RMKTH�ZKJYLRNHFNP�HQR�JKNZFHFKNG�KU�HQR�_KT̂�INZ�_FEE�[R�JKNGFZRTRZ�I�UKTLIE�NKHFJR�HK�HQR�SKNHTIJHKT�KU�HQRFT�UIFEYTR�HK�UYEUFEE�HQR�HRTLG�INZ�JKNZFHFKNG�KU�HQRFT�JKNHTIJHV�kU�IG�I�TRGYEH�KU�HQFG�FNGMRJHFKNd�FH�FG�ZRHRTLFNRZ�HQIH�HQR�_KT̂�FG�JKLMERHRd�HQR�SKNHTIJHKT�GQIEE�GY[LFH�HQRFT��FNIE�xIOLRNH�zMMEFJIHFKN�INZ�SRTHFUFJIHR�UKT�xIOLRNHV�aQR�zTJQFHRJH�_FEE�HQRN�JRTHFUO�INZ�FGGYR�HQR�UFNIE�SRTHFUFJIHR�UKT�xIOLRNH�GHIHFNP�HQIH�HK�HQR�[RGH�KU�HQRFT�HQR�zTJQFHRJHG�̂NK_ERZPRd�FNUKTLIHFKN�INZ�[REFRUd�INZ�KN�HQR�[IGFG�KU�HQRFT�KN�GFHR�HQR�zTJQFHRJH�G�MRTFKZFJ�GFHR�̀FGFHG�INZ�FNGMRJHFKNGd�HQR�WKT̂�QIG�[RRN�JKLMERHRZ�FN�IJJKTZINJR�_FHQ�HQR�HRTLG�INZ�JKNZFHFKNG�KU�HQR�SKNHTIJH�\KJYLRNHG�INZ�HQIH�HQR�RNHFTR�[IEINJR�UKYNZ�HK�[R�ZYR�HQR�SKNHTIJHKT�INZ�NKHRZ�FN�HQR�UFNIE�SRTHFUFJIHR�FG�ZYR�INZ�MIOI[ERV�aQR�SKNGHTYJHFKN�yINIPRT�G�INZ�zTJQFHRJH�G�UFNIE�SRTHFUFJIHR�UKT�xIOLRNH�KT�
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EFGHIJK�LIFKMNMJOKI�NGF�EOPQIRK�SFJTMKIJKUV�NMROW�LIFKMNMJOKI�NGF�XOPQIRK�YMWW�JGRVKMKZKI�O�NZFKTIF�FIXFIVIRKOKMGR�KTOK�KTI�JGR[MKMGRV�WMVKI[�MR�\IJKMGR�VIJKMGR�]̂_̀ â�OV�XFIJI[IRK�KG�KTI�LGRKFOJKGFUV�bIMRc�IRKMKWI[�KG�NMROW�XOPQIRK�TOdI�bIIR�NZWNMWWI[̂�eTI�NMROW�LIFKMNMJOKI�NGF�EOPQIRK�YMWW�RGK�bI�MVVZI[�ZRKMW�OWW�YGFf�GR�KTI�NMROW�MRVXIJKMGR�FIXGFK�MV�JGQXWIKI[�GF�JGFFIJKI[̂g�hijkijij�eTI�SFJTMKIJK�YMWW�XIFNGFQ�RG�QGFI�KTOR�GRI�GRlVMKI�GbVIFdOKMGR�KG�[IKIFQMRI�YTIKTIF�KTI�mGFf�GF�O�[IVMcROKI[�XGFKMGR�KTIFIGN�TOV�OKKOMRI[�nMROW�LGQXWIKMGR�MR�OJJGF[ORJI�YMKT�KTI�LGRKFOJK�oGJZQIRKV̂�eTI�pYRIF�MV�IRKMKWI[�KG�FIMQbZFVIQIRK�NFGQ�KTI�LGRKFOJKGF�NGF�OQGZRKV�XOM[�KG�KTI�SFJTMKIJK�NGF�ORP�O[[MKMGROW�GRlVMKI�GbVIFdOKMGRV̂qrst�ukg�hijkiv�wN�KTI�LGRKFOJKGF�MV�FIVXGRVMbWI�NGF�[IWOPV�MR�KTI�NMROW�JGQXWIKMGR�OR[�JWGVIGZK�bIPGR[�KTI�JGRKFOJK�VXIJMNMI[�KMQIx�KTI�pYRIF�MV�IRKMKWI[�KG�FIMQbZFVIQIRK�NFGQ�KTI�LGRKFOJKGF�NGF�OQGZRKV�XOM[�bP�KTI�pYRIF��KG�VZbVIyZIRKWP�IzKIR[�KTI�{WIJKFGRMJ�\ZbQMKKOW�\PVKIQ�|\ZbQMKKOW�{zJTORcI}̂qrst�ujeTI�LGRKFOJKGF�VTOWW�bI�FIVXGRVMbWI�NGF�MRMKMOKMRcx�QOMRKOMRMRcx�OR[�VZXIFdMVMRc�OWW�VONIKP�XFIJOZKMGRV�OR[�XFGcFOQV�MR�JGRRIJKMGR�YMKT�KTI�XIFNGFQORJI�GN�KTI�LGRKFOJK̂�eTI�LGRKFOJKGF�VTOWW�VZbQMK�KTI�LGRKFOJKGFUV�VONIKP�XFGcFOQ�KG�KTI�LGRVKFZJKMGR�~OROcIF�NGF�FIdMIY�OR[�JGGF[MROKMGR�YMKT�KTI�VONIKP�XFGcFOQV�GN�GKTIF�LGRKFOJKGFV̂�eTI�LGRKFOJKGF�VTOWW�bI�FIVXGRVMbWI�NGF�QOMRKOMRMRc�VONIKP�[OKO�VTIIKV�OK�KTI�VMKÎeTI�LGRVKFZJKMGR�~OROcIFUV�FIVXGRVMbMWMKMIV�NGF�FIdMIY�OR[�JGGF[MROKMGR�GN�VONIKP�XFGcFOQV�VTOWW�RGK�IzKIR[�KG�[MFIJK�JGRKFGW�GdIF�GF�JTOFcI�GN�KTI�OJKV�GF�GQMVVMGRV�GN�KTI�LGRKFOJKGFVx�\ZbJGRKFOJKGFVx�OcIRKV�GF�IQXWGPIIV�GN�KTI�LGRKFOJKGFV�GF�\ZbJGRKFOJKGFVx�GF�ORP�GKTIF�XIFVGRV�XIFNGFQMRc�XGFKMGRV�GN�KTI�mGFf�OR[�RGK�[MFIJKWP�IQXWGPI[�bP�KTI�LGRVKFZJKMGR�~OROcIF̂�wN�IMKTIF�XOFKP�VZNNIFV�MRHZFP�GF�[OQOcI�KG�XIFVGR�GF�XFGXIFKP�bIJOZVI�GN�OR�OJK�GF�GQMVVMGR�GN�KTI�GKTIF�XOFKPx�GF�GN�GKTIFV�NGF�YTGVI�OJKV�VZJT�XOFKP�MV�WIcOWWP�FIVXGRVMbWIx�YFMKKIR�RGKMJI�GN�KTI�MRHZFP�GF�[OQOcIx�YTIKTIF�GF�RGK�MRVZFI[x�VTOWW�bI�cMdIR�KG�KTI�GKTIF�XOFKP�YMKTMR�O�FIOVGRObWI�KMQI�RGK�IzJII[MRc�a_�[OPV�ONKIF�[MVJGdIFP̂�eTI�RGKMJI�VTOWW�XFGdM[I�VZNNMJMIRK�[IKOMW�KG�IRObWI�KTI�GKTIF�XOFKP�KG�MRdIVKMcOKI�KTI�QOKKIF̂qrst�u�g�jkiui���XGR�FIJIMXK�GN�KTI�LGRKFOJKGFUV�YFMKKIR�RGKMJIx�KTI�pYRIF�VTOWW�GbKOMR�KTI�VIFdMJIV�GN�O�WMJIRVI[�WObGFOKGFP�KG�dIFMNP�KTI�XFIVIRJI�GF�ObVIRJI�GN�KTI�QOKIFMOW�GF�VZbVKORJI�FIXGFKI[�bP�KTI�LGRKFOJKGF�OR[x�MR�KTI�IdIRK�VZJT�QOKIFMOW�GF�VZbVKORJI�MV�NGZR[�KG�bI�XFIVIRKx�KG�JOZVI�MK�KG�bI�FIR[IFI[�TOFQWIVV̂��RWIVV�GKTIFYMVI�FIyZMFI[�bP�KTI�LGRKFOJK�oGJZQIRKVx�KTI�pYRIF�VTOWW�NZFRMVT�MR�YFMKMRc�KG�KTI�LGRKFOJKGFx�LGRVKFZJKMGR�~OROcIF�OR[�SFJTMKIJK�KTI�ROQIV�OR[�yZOWMNMJOKMGRV�GN�XIFVGRV�GF�IRKMKMIV�YTG�OFI�KG�XIFNGFQ�KIVKV�dIFMNPMRc�KTI�XFIVIRJI�GF�ObVIRJI�GN�KTI�QOKIFMOW�GF�VZbVKORJI�GF�YTG�OFI�KG�XIFNGFQ�KTI�KOVf�GN�FIQGdOW�GF�VONI�JGRKOMRQIRK�GN�KTI�QOKIFMOW�GF�VZbVKORJÎ�eTI�LGRKFOJKGFx�KTI�LGRVKFZJKMGR�~OROcIF�OR[�KTI�SFJTMKIJK�YMWW�XFGQXKWP�FIXWP�KG�KTI�pYRIF�MR�YFMKMRc�VKOKMRc�YTIKTIF�GF�RGK�ORP�GN�KTIQ�TOV�FIOVGRObWI�GbHIJKMGR�KG�KTI�XIFVGRV�GF�IRKMKMIV�XFGXGVI[�bP�KTI�pYRIF̂�wN�KTI�LGRKFOJKGFx�LGRVKFZJKMGR�~OROcIF�GF�SFJTMKIJK�TOV�OR�GbHIJKMGR�KG�O�XIFVGR�GF�IRKMKP�XFGXGVI[�bP�KTI�pYRIFx�KTI�pYRIF�VTOWW�XFGXGVI�ORGKTIF�KG�YTGQ�KTI�LGRKFOJKGFx�KTI�LGRVKFZJKMGR�~OROcIF�OR[�KTI�SFJTMKIJK�TOdI�RG�FIOVGRObWI�GbHIJKMGR̂�mTIR�KTI�QOKIFMOW�GF�VZbVKORJI�TOV�bIIR�FIR[IFI[�TOFQWIVVx�mGFf�MR�KTI�ONNIJKI[�OFIO�VTOWW�FIVZQI�ZXGR�YFMKKIR�OcFIIQIRK�GN�KTI�pYRIF�OR[�LGRKFOJKGF̂��P�LTORcI�pF[IFx�KTI�LGRKFOJK�eMQI�VTOWW�bI�IzKIR[I[�OXXFGXFMOKIWP�OXXFGXFMOKIWPx�OR[�KTI�LGRKFOJK�\ZQ�VTOWW�bI�MRJFIOVI[�bP�KTI�OQGZRK�GN�KTI�LGRKFOJKGFUV�FIOVGRObWI�O[[MKMGROW�JGVKV�GN�VTZK[GYRx�[IWOPx�OR[�VKOFKlZX̂g�jkiuiu�eG�KTI�NZWWIVK�IzKIRK�XIFQMKKI[�bP�WOYx�KTI�pYRIF�VTOWW�MR[IQRMNP�OR[�TGW[�TOFQWIVV�KTI�LGRKFOJKGFx�\ZbJGRKFOJKGFVx�LGRVKFZJKMGR�~OROcIFx�SFJTMKIJKx�KTIMF�JGRVZWKORKVx�OR[�OcIRKV�OR[�IQXWGPIIV�GN�ORP�GN�KTIQ�NFGQ�OR[�OcOMRVK�JWOMQVx�[OQOcIVx�WGVVIVx�OR[�IzXIRVIVx�MRJWZ[MRc�bZK�RGK�WMQMKI[�KG�OKKGFRIPVU�NIIVx�OFMVMRc�GZK�GN�GF�FIVZWKMRc�NFGQ�XIFNGFQORJI�GN�KTI�mGFf�MR�KTI�ONNIJKI[�OFIO�MN�MR�NOJK�KTI�QOKIFMOW�GF�VZbVKORJI�XFIVIRKV�KTI�FMVf�GN�bG[MWP�MRHZFP�GF�[IOKT�OV�[IVJFMbI[�MR�\IJKMGR�_̀ �̂̂_�OR[�TOV�RGK�bIIR�FIR[IFI[�TOFQWIVVx�XFGdM[I[�KTOK�VZJT�JWOMQx�[OQOcIx�WGVVx�GF�IzXIRVI�MV�OKKFMbZKObWI�KG�bG[MWP�MRHZFPx�VMJfRIVVx�[MVIOVI�GF�[IOKTx�GF�KG�MRHZFP�KG�GF�[IVKFZJKMGR�GN�KORcMbWI�XFGXIFKP�|GKTIF�KTOR�KTI�mGFf�MKVIWN}x�IzJIXK�KG�KTI�IzKIRK�KTOK�VZJT�[OQOcIx�WGVVx�GF�IzXIRVI�MV�[ZI�KG�KTI�NOZWK�GF�RIcWMcIRJI�GN�KTI�XOFKP�VIIfMRc�MR[IQRMKP̂



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

EF�GHIJIK�LMN�OPQRSTQ�UVWXPWVUYV�SU�QRV�Z[\Q�SM�QRV�]SUQ\[YQS\N�QRV�]SUQ\[YQS\�P̂�RVX_�XP[̀XV�̀a�[�WSbV\UcVUQ�[WVUYa�MS\�QRV�YŜQ�SM�\VcV_P[QPSU�SM�[�R[d[\_ST̂�c[QV\P[X�S\�̂T̀ Q̂[UYV�̂SXVXa�̀a�\V[̂SU�SM�ZV\MS\cPUW�eS\f�[̂�\VgTP\V_�̀a�QRV�]SUQ\[YQ�hSYTcVUQ̂N�QRV�iOUV\�̂R[XX�\VPc̀ T\̂V�QRV�]SUQ\[YQS\�MS\�[XX�YŜQ�[U_�VjZVÛV�QRV\V̀a�PUYT\\V_kEF�GGIGIG�lRV�]SUQ\[YQS\�̂R[XX�ZT\YR[̂V�[U_�c[PUQ[PU�PÛT\[UYV�SM�QRV�QaZV̂�[U_�XPcPQ̂�SM�XP[̀PXPQaN�YSUQ[PUPUW�QRV�VU_S\̂VcVUQ̂N�[U_�̂T̀mVYQ�QS�QRV�QV\ĉ�[U_�YSU_PQPSÛN�[̂�_V̂Y\P̀V_�PU�QRV�nW\VVcVUQ�S\�VX̂VORV\V�PU�QRV�]SUQ\[YQ�hSYTcVUQ̂k�lRV�]SUQ\[YQS\�̂R[XX�ZT\YR[̂V�[U_�c[PUQ[PU�QRV�\VgTP\V_�PÛT\[UYV�M\Sc�[U�PÛT\[UYV�YScZ[Ua�S\�PÛT\[UYV�YScZ[UPV̂�X[OMTXXa�[TQRS\PdV_�QS�P̂̂TV�PÛT\[UYV�PU�QRV�mT\P̂_PYQPSU�ORV\V�QRV�o\SmVYQ�P̂�XSY[QV_k�lRV�iOUV\N�]SÛQ\TYQPSU�p[U[WV\�[U_�]SÛQ\TYQPSU�p[U[WV\q̂�YSÛTXQ[UQ̂N�[U_�QRV�n\YRPQVYQ�[U_�n\YRPQVYQq̂�YSÛTXQ[UQ̂N�R̂[XX�̀V�U[cV_�[̂�[__PQPSU[X�PÛT\V_̂�TU_V\�QRV�]SUQ\[YQS\q̂�YSccV\YP[X�WVUV\[X�XP[̀PXPQa�ZSXPYa�S\�[̂�SQRV\OP̂V�_V̂Y\P̀V_�PU�QRV�]SUQ\[YQ�hSYTcVUQ̂k�lRV�ZSXPYa�YV\QPMPY[QV�cT̂Q�PUYXT_V�QRV�Z\SmVYQ�U[cVkrstu�JJF�GGIGIv�wxyz{|}z�~�����|���xzlRV�]SUQ\[YQS\N�[Q�PQ̂�SOU�VjZVÛVN�̂R[XX�Z\SYT\V�[U_�c[PUQ[PU�QRV�MSXXSOPUW�PÛT\[UYV�YSbV\[WV̂�OPQR�XPcPQ̂�SM�XP[̀PXPQa�USQ�XV̂̂�QR[U�QRV�XPcPQ̂�̂ZVYPMPV_N�S\�W\V[QV\�PM�\VgTP\V_�̀a�X[OkIG �SQOPQR̂Q[U_PUW�[Ua�QV\ĉN�YSU_PQPSÛ�S\�Z\SbP̂PSÛN�PU�[Ua�SQRV\�O\PQPUW�̀VQOVVU�QRV�Z[\QPV̂N�QRV�YSUQ\[YQS\�RV\V̀a�[W\VV̂�QS�VMMVYQT[QV�QRV�U[cPUW�SM�QRV�]S\UO[XX�]VUQ\[X��YRSSX�hP̂Q\PYQ���hP̂Q\PYQ���[̂�[U�n__PQPSU[X�LÛT\V_�SU�QRV�YSUQ\[YQS\q̂�PÛT\[UYV�ZSXPYPV̂N�VjYVZQ�MS\�OS\fV\̂q�YScZVÛ[QPSU�[U_��k�k��Q[QV�hP̂[̀PXPQa�PÛT\[UYVkI� lRV�ZSXPYa�U[cPUW�QRV�hP̂Q\PYQ�[̂�[U�n__PQPSU[X�LÛT\V_�̂R[XX��I �V�[U�PÛT\[UYV�ZSXPYa�M\Sc�[U�nkpk��V̂Q�n��\[QV_�S\�̀VQQV\�PÛT\V\N�XPYVÛV_�[U_�[_cPQQV_�QS�YSU_TYQ�T̀̂PUV̂̂�PU��VO��S\f��Q[QVk�n��VO��S\f�XPYVÛV_�[U_�[_cPQQV_�PÛT\V\�P̂�\VgTP\V_k�I �Q[QV�QR[Q�QRV�S\W[UPd[QPSUq̂�YSbV\[WV�̂R[XX�̀V�Z\Pc[\a�[U_�USU�YSUQ\P̀TQS\a�YSbV\[WV�MS\�QRV�hP̂Q\PYQN�PQ̂��S[\_N�VcZXSaVV̂�[U_�bSXTUQVV\̂�PUYXT_PUW�[�O[PbV\�SM�̂T̀\SW[QPSU�PU�M[bS\�SM�QRV�hP̂Q\PYQ�MS\�[XX�YSbV\[WV̂�PUYXT_PUW�eS\fV\̂�]ScZVÛ[QPSUkxI n__PQPSU[X�PÛT\V_�̂Q[QT̂�MS\��VUV\[X��P[̀PXPQa�YSbV\[WV�̂R[XX�̀V�Z\SbP_V_�̀a�̂Q[U_[\_�S\�SQRV\�VU_S\̂VcVUQ̂�QR[Q�VjQVU_�YSbV\[WV�QS�QRV�hP̂Q\PYQ�MS\�SU�WSPUW�SZV\[QPSÛ��]��������S\�VgTPb[XVUQ��[U_�Z\S_TYQ̂�[U_�YScZXVQV_�SZV\[QPSÛ��]��������S\�VgTPb[XVUQ�k�lRV�_VYP̂PSU�QS�[YYVZQ�[U�VU_S\̂VcVUQ�\V̂Q�̂SXVXa�OPQR�QRV�hP̂Q\PYQk�n�YScZXVQV_�YSZa�SM�QRV�VU_S\̂VcVUQ̂�cT̂Q�̀V�[QQ[YRV_�QS�QRV�]V\QPMPY[QV�SM�LÛT\[UYV�QS�PUYXT_V��VUV\[X��P[̀PXPQaN�nTQS��P[̀PXPQa�[U_��c̀ \VXX[��jYV̂̂�YSbV\[WV̂kIJ �I lRV�YV\QPMPY[QV�SM�PÛT\[UYV�cT̂Q�_V̂Y\P̀V�[XX�̂V\bPYV̂�Z\SbP_V_�̀a�QRV�YSUQ\[YQS\��VkWkN�\SSMPUWN�Y[\ZVUQ\a�S\�ZXTc̀ PUW��QR[Q�[\V�YSbV\V_�̀a�QRV�XP[̀PXPQa�ZSXPYPV̂k����I nQ�QRV�hP̂Q\PYQq̂��i]��q�\VgTV̂QN�QRV�YSUQ\[YQS\�̂R[XX�Z\SbP_V�[�YSZa�SM�QRV�_VYX[\[QPSU�Z[WV�SM�QRV�XP[̀PXPQa�[U_�Tc̀ \VXX[�VjYV̂̂�ZSXPYPV̂�OPQR�[�XP̂Q�SM�VU_S\̂VcVUQ̂�[U_�MS\ĉk�LM�\VgTV̂QV_N�QRV�YSUQ\[YQS\�OPXX�Z\SbP_V�[�YSZa�SM�QRV�ZSXPYa�VU_S\̂VcVUQ̂�[U_�MS\ĉkxI lRV\V�OPXX�̀V�US�YSbV\[WV�\V̂Q\PYQPSÛ�[U_�S\�VjYXT̂PSÛ�PUbSXbPUW��VO��S\f��Q[QV��[̀S\��[O�̂Q[QTQV̂�S\�W\[bPQa�\VX[QV_�PUmT\PV̂k{I �S�ZSXPYPV̂�YSUQ[PUPUW�V̂Y[ZV�YX[T̂V̂�S\�VjYXT̂PSÛ�YSUQ\[\a�QS�QRV�iOUV\q̂�PUQV\V̂Q̂�OPXX�̀V�[YYVZQV_zI n�MTXXa�YScZXVQV_��VO��S\f�]SÛQ\TYQPSU�]V\QPMPY[QV�SM��P[̀PXPQa�LÛT\[UYV�n__VU_Tc��n]i�h��������������cT̂Q�̀V�PUYXT_V_�OPQR�QRV�YV\QPMPY[QV̂�SM�PÛT\[UYVk���S\�[Ua���V̂��[ÛOV\̂�SU�LQVĉ���QR\STWR���SU�QRP̂��S\c��[__PQPSU[X�_VQ[PX̂�cT̂Q�̀V�Z\SbP_V_�PU�O\PQPUWk�oSXPYa�VjYXT̂PSÛ�c[a�USQ�̀V�[YYVZQV_k
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DE FGH�IJKLMNILJM�NOMHHP�LJ�QKRHSKQTU�LGH�VQPLMQIL�TJM�NWWXQINYXH�RHRZILQYXHP�NKR�PHXT[QKPZMHR�MHLHKLQJKP\D] ^QKQSZS�_H̀ZQMHR�aKPZMNKIHbcD deffghijkl�mgnghkl�ojkpjljqr�sntuhknigvwxyyyxyyy�WHM�zIIZMMHKIH{v|xyyyxyyy�}OOMHONLHv|xyyyxyyy�~MJRZILP�NKR��JSWXHLHR�zWHMNLQJKPvwxyyyxyyy�~HMPJKNX�NKR�}R�HMLQPQKO�aK�ZMUvwyyxyyy��QMH�VNSNOHvwyxyyy�̂HRQINX���WHKPHFGH�OHKHMNX�NOOMHONLH�PGNXX�NWWXU�JK�N�WHM[WMJ�HIL�YNPQP\�D ��nght�denqhkiqeht��heqgiqj�g���d���sntuhknig�JM�WMJ�HILP�XHPP�LGNK�JM�H̀ZNX�LJ�vwxyyyxyyy�NKR{JM��JM��JK�w�PLJMU��wy�THHL��JKXU�vwxyyyxyyy�WHM�JIIZMMHKIHx�v|xyyyxyyy�NOOMHONLH��QLG�LGH�VQPLMQIL�NP�LGH��NSHR�aKPZMHR\��JM�WMJ�HILP�OMHNLHM�LGNK�vwxyyyxyyy�NKR{JM��JM��J�HM�w�PLJMU��wy�THHL���v|xyyyxyyy�WHM�JIIZMMHKIHx�v�xyyyxyyy�NOOMHONLH��QLG�LGH�VQPLMQIL�NP�LGH��NSHR�aKPZMHR\�FGH�z�~�~JXQIU�SZPL�YH��QLG�N�����XQIHKPHR�NKR�NRSQLLHR�INMMQHM\��FGH�VQPLMQIL��QXX�YH�LGH��NSHR�aKPZMHR�JK�z�~�~JXQIQHP\�FGHMH��QXX�YH�KJ�}RRQLQJKNX�aKPZMHRP�JK�NKU�z�~�~JXQIQHP\�D �uqefepjlg�ojkpjljqrvwxyyyxyyy�IJSYQKHR�PQKOXH�XQSQL�TJM�J�KHRx�GQMHRx�YJMMJ�HR�NKR�KJK[J�KHR�SJLJM��HGQIXHP\�D def�gntkqjen�kn�������jtkpjljqr�sntuhknig�LNLZLJMU��JM�HMP���JSWHKPNLQJK���[wy \|�JM�¡[|¢\£���NKR�����VQPNYQXQLU�aKPZMNKIH��V¤[w|y\w��TJM�NXX�HSWXJUHHP\���~MJJT�JT�IJ�HMNOH�SZPL�YH�JK�LGH�NWWMJ�HR�PWHIQTQI�TJMSx�NP�MH̀ZQMHR�YU�LGH��H���JM���LNLH��JM�HMP���JSWHKPNLQJK�¤JNMR\��}�z_V�IHMLQTQINLHP�NMH�KJL�NIIHWLNYXH\��}�WHMPJK�PHH�QKO�NK�H�HSWLQJK�SZPL�TQXH�N���[|yy��JMS��QLG�LGH�PLNLH\��FGH�TJMS�INK�YH�IJSWXHLHR�NKR�PZYSQLLHR�RQMHILXU�LJ�LGH����¤JNMR�JKXQKH\¥D ¦fphgllk§̈©igtt�sntuhknigv xyyyxyyy�HNIG�zIIZMMHKIH�NKR�}OOMHONLH�TJM�OHKHMNX�IJKPLMZILQJK�NKR�KJ��JM��NL�HXH�NLQJK��w�PLJMU�JM�wy�THHL��NKR�WMJ�HIL��NXZHP�XHPP�LGNK�JM�H̀ZNX�LJ�vwxyyyxyyy\vwyxyyyxyyy�HNIG�zIIZMMHKIH�NKR�}OOMHONLH�TJM�GQOG[MQP��IJKPLMZILQJKx��JM��NL�HXH�NLQJK��ªw�PLJMU�JM�wy�THHL��NKR�WMJ�HIL��NXZHP�OMHNLHM�LGNK�vwxyyyxyyy\¡SYMHXXN{��IHPP�IJ�HMNOH�PGNXX�YH�JK�N�TJXXJ�[TJMS�YNPQP�JM�WMJ�QRH�YMJNRHM�IJ�HMNOH�J�HM�LGH�«HKHMNX�¬QNYQXQLU�NKR�}ZLJ�¬QNYQXQLU�IJ�HMNOHP\D �JKLMNILJM�NI�KJ�XHROHP�LGNL�TNQXZMH�LJ�JYLNQK�PZIG�QKPZMNKIH�JK�YHGNXT�JT�LGH�VQPLMQIL�IJKPLQLZLHP�N�SNLHMQNX�YMHNIG�JT�IJKLMNIL�NKR�PZY�HILP�QL�LJ�XQNYQXQLU�TJM�RNSNOHPx�QKRHSKQTQINLQJK�NKR�NXX�JLGHM�XHONX�MHSHRQHP�N�NQXNYXH�LJ�LGH�VQPLMQIL\��FGH�IJKLMNILJM�QP�LJ�WMJ�QRH�LGH�VQPLMQIL��QLG�N�IHMLQTQINLH�JT�QKPZMNKIHx�H�QRHKIQKO�LGH�NYJ�H�MH̀ZQMHSHKLP�GN�H�YHHK�SHLx�WMQJM�LJ�LGH�IJSSHKIHSHKL�JT��JM�\�FGH�TNQXZMH�JT�LGH�VQPLMQIL�LJ�JY�HIL�LJ�LGH�IJKLHKLP�JT�LGH�IHMLQTQINLH�JM�LGH�NYPHKIH�JT�PNSH�PGNXX�KJL�YH�RHHSHR�N��NQ�HM�JT�NKU�MQOGLP�GHXR�YU�LGH�VQPLMQIL\D® �ZYIJKLMNILJMP�NMH�PZY�HIL�LJ�LGH�PNSH�LHMSP�NKR�IJKRQLQJKP�NP�PLNLHR�NYJ�H�NKR�SZPL�PZYSQL�PNSH�LJ�LGH�VQPLMQIL�TJM�NWWMJ�NX�WMQJM�LJ�LGH�PLNML�JT�NKU��JM�\D̄ aK�LGH�H�HKL�LGH�«HKHMNX��JKLMNILJM�TNQXP�LJ�JYLNQK�LGH�MH̀ZQMHR�IHMLQTQINLHP�JT�QKPZMNKIH�TMJS�LGH��ZYIJKLMNILJM�NKR�N�IXNQS�QP�SNRH�JM�PZTTHMHRx�LGH�«HKHMNX��JKLMNILJM�PGNXX�QKRHSKQTUx�RHTHKRx�NKR�GJXR�GNMSXHPP�LGH�VQPLMQILx�QL�P�¤JNMRx�HSWXJUHHP�NKR��JXZKLHHMP�TMJS�NKU�NKR�NXX�IXNQSP�TJM��GQIG�LGH�MH̀ZQMHR�QKPZMNKIH��JZXR�GN�H�WMJ�QRHR�IJ�HMNOH\��FGQP�QKRHSKQLU�JYXQONLQJK�QP�QK�NRRQLQJK�LJ�NKU�JLGHM�QKRHSKQLU�JYXQONLQJK�WMJ�QRHR�QK�LGH��JKLMNIL\
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EF GHIJHKLHMNJOP�GIOKJQJRKMSLTTUKVLR�NVOIVTVKW�XRHUYORZJ[\]̂̂ ]̂̂̂ �̂_̀a�bccdaàec̀f[\]̂̂ ]̂̂̂ �̂ghhàhgì]�jeckdljeh�_abldcim�gel�cbn_k̀ìl�b_̀agijbemo�pdcq�jemdagec̀�mqgkk�jeckdl̀�cbr̀agh̀�sba�iq̀�tbeiagcibaum�b_̀agijbem�jeckdljeh]�vdi�ebi�kjnjìl�ib]�ànbrgk]�à_kgc̀ǹei]�èckbmdà]�̀ecg_mdkgijbe�gelfba�ljm_bmgk�bs�gmv̀mibm]�ba�gew�biq̀a�qgxgalbdm�ngìajgk]�gkbeh�yjiq�gew�àkgìl�_bkkdijbe�̀r̀eim]�jeckdljeh�cbr̀agh̀�sba�iqjalz_gaiw�kjgvjkjiw�ckgjnm�sba�vbljkw�je{daw]�_ab_̀aiw�lgngh̀�gel�ck̀gezd_�cbmimo�|s�g�àiabgcijr̀�lgì�jm�dm̀l]�ji�mqgkk�_àzlgì�iq̀�jec̀_ijbe�bs�iq̀�tbeiagcio��|s�iq̀�tbeiagciba�jm�dmjeh�nbiba�r̀qjck̀m�sba�iagem_baijeh�qgxgalbdm�ngìajgkm]�iq̀�tbeiagciba�mqgkk�ngjeigje�_bkkdijbe�kjgvjkjiw�vabgl̀èl�cbr̀agh̀�}|p~��elbam̀ǹei�t�������ba�t��̂���\�]�gm�ỳkk�gm�_abbs�bs��tp��̂o�tbr̀agh̀�mqgkk�sdksjkk�gkk�à�djàǹeim�bs�iq̀m̀�m_̀cjsjcgijbem�gel�mqgkk�̀�ìel�sba�g�_̀ajbl�bs�iqà̀�}���ẁgam�sbkkbyjeh�gcc̀_igec̀�vw�iq̀��jmiajci�bs�iq̀�t̀aijsjcgì�bs�tbn_k̀ijbeoE�� �JHKVR���LQ�ORW��YYLYH�ORP��QVHHVLR�XRHUYORZJ[�]̂̂ ]̂̂̂ �̂_̀a�bccdaàec̀f[\]̂̂ ]̂̂̂ �̂ghhàhgì�sba�iq̀�ìmijeh�gel�biq̀a�_abs̀mmjbegk�gcim�bs�iq̀�tbeiagciba�_̀asbaǹl�del̀a�iq̀�tbeiagci�yjiq�iq̀��jmiajcio�����������E�E�E��|e�glljijbe�ib�iq̀�tbeiagcibaum�bvkjhgijbem�del̀a�p̀cijbe��o�]�js]�yjiqje�bè�ẁga�iyb�ẁgam�gsìa�iq̀�lgì�bs�pdvmigeijgk�tbn_k̀ijbe�bs�iq̀��ba��ba�l̀mjhegìl�_baijbe�iq̀àbs]�ba�gsìa�iq̀�lgì�sba�cbnǹec̀ǹei�bs�ygaageij̀m�m̀igvkjmq̀l�del̀a�p̀cijbe��o�o�]�ba�vw�ìanm�bs�gew�g__kjcgvk̀�m_̀cjgk�ygaageiw�à�djàl�vw�iq̀�tbeiagci��bcdǹeim]�gew�bs�iq̀��ba��jm�sbdel�ib�v̀�ebi�je�gccbalgec̀�yjiq�iq̀�à�djàǹeim�bs�iq̀�tbeiagci��bcdǹeim]�iq̀�tbeiagciba�mqgkk�cbaàci�ji�_abn_ikw�gsìa�àc̀j_i�bs�yajiìe�ebijc̀�sabn�iq̀�~yèa�ib�lb�mb]�dek̀mm�iq̀�~yèa�qgm�_àrjbdmkw�hjr̀e�iq̀�tbeiagciba�g�yajiìe�gcc̀_igec̀�bs�mdcq�cbeljijbeo��q̀�~yèa�mqgkk�hjr̀�mdcq�ebijc̀�_abn_ikw�gsìa�ljmcbr̀aw�bs�iq̀�cbeljijbeo��dajeh�iq̀�bèzẁga�_̀ajbl�sba�cbaàcijbe�bs��ba�]�js�iq̀�~yèa�sgjkm�ib�ebijsw�iq̀�tbeiagciba�gel�hjr̀�iq̀�tbeiagciba�ge�b__baidejiw�ib�ng�̀�iq̀�cbaàcijbe]�iq̀�~yèa�ygjr̀m�iq̀�ajhqim�ib�à�djà�cbaàcijbe�vw�iq̀�tbeiagciba�gel�ib�ng�̀�g�ckgjn�sba�vàgcq�bs�ygaageiwo�|s�iq̀�tbeiagciba�sgjkm�ib�cbaàci�ebecbesbanjeh��ba��yjiqje�g�àgmbegvk̀�ijǹ�ldajeh�iqgi�_̀ajbl�gsìa�àc̀j_i�bs�ebijc̀�sabn�iq̀�~yèa]�tbemiadcijbe��gegh̀a�ba��acqjìci]�iq̀�~yèa�ngw�cbaàci�ji�je�gccbalgec̀�yjiq�p̀cijbe�\o�o����E�E�E���q̀�bèzẁga�iybzẁga�_̀ajbl�sba�cbaàcijbe�bs��ba��mqgkk�v̀�̀�ìel̀l�yjiq�àm_̀ci�ib�_baijbem�bs��ba��sjami�_̀asbaǹl�gsìa�pdvmigeijgk�tbn_k̀ijbe�vw�iq̀�_̀ajbl�bs�ijǹ�v̀iỳ è�pdvmigeijgk�tbn_k̀ijbe�gel�iq̀�gcidgk�cbn_k̀ijbe�bs�iqgi�_baijbe�bs�iq̀��ba�o����E�E�E���q̀�bèzẁga�iybzẁga�_̀ajbl�sba�cbaàcijbe�bs��ba��mqgkk�ebi�v̀�̀�ìel̀l�vw�cbaàcijr̀��ba��_̀asbaǹl�vw�iq̀�tbeiagciba�_damdgei�ib�iqjm�p̀cijbe��\o\o�����E�E �¡biqjeh�cbeigjèl�je�iqjm�p̀cijbe��\o\�mqgkk�v̀�cbemiad̀l�ib�̀migvkjmq�g�_̀ajbl�bs�kjnjigijbe�yjiq�àm_̀ci�ib�biq̀a�bvkjhgijbem�iq̀�tbeiagciba�qgm�del̀a�iq̀�tbeiagci��bcdǹeimo��migvkjmqǹei�bs�iq̀�bèzẁga�iybzẁga�_̀ajbl�sba�cbaàcijbe�bs��ba��gm�l̀mcajv̀l�je�p̀cijbe��\o\o\�àkgìm�bekw�ib�iq̀�m_̀cjsjc�bvkjhgijbe�bs�iq̀�tbeiagciba�ib�cbaàci�iq̀��ba�]�gel�qgm�eb�àkgijbemqj_�ib�iq̀�ijǹ�yjiqje�yqjcq�iq̀�bvkjhgijbe�ib�cbn_kw�yjiq�iq̀�tbeiagci��bcdǹeim�ngw�v̀�mbdhqi�ib�v̀�̀esbac̀l]�eba�ib�iq̀�ijǹ�yjiqje�yqjcq�_abc̀ l̀jehm�ngw�v̀�cbnǹec̀l�ib�̀migvkjmq�iq̀�tbeiagcibaum�kjgvjkjiw�yjiq�àm_̀ci�ib�iq̀�tbeiagcibaum�bvkjhgijbem�biq̀a�iqge�m_̀cjsjcgkkw�ib�cbaàci�iq̀��ba�o�|s�iq̀�~yèa�_às̀am�ib�gcc̀_i��ba��iqgi�jm�ebi�je�gccbalgec̀�yjiq�iq̀�à�djàǹeim�bs�iq̀�tbeiagci��bcdǹeim]�iq̀�~yèa�ngw�lb�mb�jemìgl�bs�à�djajeh�jim�ànbrgk�gel�cbaàcijbe]�je�yqjcq�cgm̀�iq̀�tbeiagci�pdn�yjkk�v̀�àldc̀l�gm�g__ab_ajgì�gel�̀�djigvk̀o�pdcq�gl{dmiǹei�mqgkk�v̀�̀ss̀cìl�gss̀cìl�yq̀iq̀a�ba�ebi�sjegk�_gwǹei�qgm�v̀ è�ngl̀o��q̀�tbeiagci�mqgkk�v̀�hbr̀aèl�vw�iq̀�kgy�bs�iq̀�_kgc̀�yq̀à�iq̀�¢ab{̀ci�jm�kbcgìl�̀�ckdljeh�iqgi�{dajmljcijbeum�cqbjc̀�bs�kgy�adk̀mo�|s�iq̀�_gaij̀m�qgr̀�m̀k̀cìl�gavjiagijbe�gm�iq̀�ǹiqbl�bs�vjeljeh�ljm_dì�àmbkdijbe]�iq̀�£̀l̀agk��avjiagijbe��ci�mqgkk�hbr̀ae�p̀cijbe���o�ojmo
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EF�GHIJIJ�KLM�NOPMQ�RSTU�OVWLXYW�ZXP[MPW�X\�WLM�]XPWQSZWXQU�S[[V̂P�WLM�]XPWQSZW�WX�S�_MP̀MQ�aQXbV̀VP̂�ZXP[WQYZWVXP�\VPSPZVP̂�\XQ�WLM�cQXdMZWU�V\�WLM�_MP̀MQ�S[[YRM[�WLM�NOPMQe[�QV̂LW[�SP̀�Xf_V̂SWVXP[�YP̀MQ�WLM�]XPWQSZW�gXZYRMPW[h�KLM�]XPWQSZWXQ�[LS__�MiMZYWM�S__�ZXP[MPW[�QMS[XPSf_T�QMjYVQM̀�WX�\SZV_VWSWM�WLM�S[[V̂PRMPWhklmn�Ho�cSTRMPW[�̀YM�SP̀�YPaSV̀�YP̀MQ�WLM�]XPWQSZW�gXZYRMPW[�[LS__�fMSQ�VPWMQM[W�\QXR�WLM�̀SWM�aSTRMPW�V[�̀YM�SW�WLM�QSWM�WLM�aSQWVM[�ŜQMM�YaXP�VP�OQVWVP̂�XQU�VP�WLM�Sf[MPZM�WLMQMX\U�SW�WLM�_M̂S_�QSWM�aQMbSV_VP̂�\QXR�WVRM�WX�WVRM�SW�WLM�a_SZM�OLMQM�WLM�cQXdMZW�V[�_XZSWM̀hWX�]XPWQSZWXQU�VPZ_ỲVP̂�SPT�VPWMQM[WU�[LS__�fM�ZXP[V[WMPW�OVWL�WLV[�p̂QMMRMPW�SP̀�VP�SZZXQ̀SPZM�OVWL�qMO�rXQs�tWSWM�uMPMQS_�vYPVZVaS_�wSO�tMZWVXP�xyz{fhF�GHI|�}~����~�~���������~��KLM�NOPMQ�SP̀�]XPWQSZWXQ�[LS__�ZXRRMPZM�S__�Z_SVR[�SP̀�ZSY[M[�X\�SZWVXPU�OLMWLMQ�VP�ZXPWQSZWU�WXQWU�fQMSZL�X\�OSQQSPWT�XQ�XWLMQOV[MU�ŜSVP[W�WLM�XWLMQ�SQV[VP̂�XYW�X\�XQ�QM_SWM̀�WX�WLM�]XPWQSZW�VP�SZZXQ̀SPZM�OVWL�WLM�QMjYVQMRMPW[�X\�WLM�\VPS_�̀V[aYWM�QM[X_YWVXP�RMWLX̀�[M_MZWM̀�VP�WLM�p̂QMMRMPW�OVWLVP�WLM�WVRM�aMQVX̀�[aMZV\VM̀�fT�Saa_VZSf_M�_SOU�fYW�VP�SPT�ZS[MU�PXW�RXQM�WLSP�xy�TMSQ[�S\WMQ�WLM�̀SWM�X\�tYf[WSPWVS_�]XRa_MWVXP�X\�WLM��XQsh�KLM�NOPMQ�SP̀�]XPWQSZWXQ�OSVbM�S__�Z_SVR[�SP̀�ZSY[M[�X\�SZWVXP�PXW�ZXRRMPZM̀�VP�SZZXQ̀SPZM�OVWL�WLV[�tMZWVXP�x�h�hF�GHI��n�������������~��F�GHI�IGKLM�]XPWQSZWXQ�[LS__�RSVPWSVP�aX_VZVM[�X\�MRa_XTRMPW�S[�\X__XO[�IG� KLM�]XPWQSZWXQ�SP̀�WLM�]XPWQSZWXQe[�[YfZXPWQSZWXQ[�[LS__�PXW�̀V[ZQVRVPSWM�ŜSVP[W�SPT�MRa_XTMM�XQ�Saa_VZSPW�\XQ�MRa_XTRMPW�fMZSY[M�X\�QSZMU�QM_V̂VXPU�ZX_XQU�[MiU�XQ�PSWVXPS_�XQV̂VPh�KLM�]XPWQSZWXQ�[LS__�WSsM�S\\VQRSWVbM�SZWVXP�WX�MP[YQM�WLSW�Saa_VZSPW[�SQM�MRa_XTM̀U�SP̀�WLSW�MRa_XTMM[�SQM�WQMSWM̀�̀YQVP̂�MRa_XTRMPW�OVWLXYW�QM̂SQ̀�WX�WLMVQ�QSZMU�QM_V̂VXPU�ZX_XQU�[MiU�XQ�PSWYQS_�XQV̂VPh�tYZL�SZWVXP�[LS__�VPZ_ỲMU�fYW�PXW�fM�_VRVWM̀�WXU�WLM�\X__XOVP̂��MRa_XTRMPWU�YâQS̀VP̂U�̀MRXWVXP�XQ�WQSP[\MQ��QMZQYVWRMPW�XQ�QMZQYVWRMPW�S̀bMQWV[VP̂��_STX\\�XQ�WMQRVPSWVXP��QSWM[�X\�aST�XQ�XWLMQ�\XQR[�X\�ZXRaMP[SWVXP��SP̀�[M_MZWVXP�\XQ�WQSVPVP̂U�VPZ_ỲVP̂�SaaQMPWVZM[LVah�KLM�]XPWQSZWXQ�ŜQMM[�WX�aX[W�VP�ZXP[aVZYXY[�a_SZM[U�SbSV_Sf_M�WX�MRa_XTMM[�SP̀�Saa_VZSPW[�\XQ�MRa_XTRMPWU�PXWVZM�[MWWVP̂�\XQWL�WLM�aX_VZVM[�X\�PXP{̀V[ZQVRVPSWVXPhIJ� KLM�]XPWQSZWXQ�SP̀�WLM�]XPWQSZWXQe[�[YfZXPWQSZWXQ[�[LS__U�VP�S__�[X_VZVWSWVXP[�XQ�S̀bMQWV[MRMPW�\XQ�MRa_XTMM[�a_SZM̀�fT�WLMR�XQ�XP�WLMVQ�fMLS_\U�[WSWM�WLSW�S__�jYS_V\VM̀�Saa_VZSPW[�OV__�QMZMVbM�ZXP[V̀MQSWVXP�\XQ�MRa_XTRMPW�OVWLXYW�QM̂SQ̀�WX�QSZMU�QM_V̂VXPU�ZX_XQU�[Mi�XQ�PSWVXPS_�XQV̂VPhF�GHIo�����������F�GHIoIG�KLM�]XPWQSZWXQ�[LS__�ZXRa_T�OVWL�cQMbSV_VP̂��ŜM��SWM[�V[[YM̀�SP̀�aMQVX̀VZS__T�YàSWM̀U�fT�WLM�qMO�rXQs�tWSWM�gMaSQWRMPW�X\�wSfXQU�\XQ�WLM�_XZSWVXP�SP̀�̀YQSWVXP�X\�WLM�cQXdMZWhklmn�H�F�G�IGIG�KLM�]XPWQSZWXQ�RST�WMQRVPSWM�WLM�]XPWQSZW�V\�WLM��XQs�V[�[WXaaM̀�\XQ�S�aMQVX̀�X\��y�ZXP[MZYWVbM�̀ST[�WLQXŶL�PX�SZW�XQ�\SY_W�X\�WLM�]XPWQSZWXQU�S�tYfZXPWQSZWXQU�S�tYf{[YfZXPWQSZWXQU�WLMVQ�ŜMPW[�XQ�MRa_XTMM[U�XQ�SPT�XWLMQ�aMQ[XP[�XQ�MPWVWVM[�aMQ\XQRVP̂�aXQWVXP[�X\�WLM��XQsU�YP̀MQ�̀VQMZW�XQ�VP̀VQMZW�ZXPWQSZW�OVWL�WLM�]XPWQSZWXQU�\XQ�SPT�X\�WLM�\X__XOVP̂�QMS[XP[�E IH �MZSY[M�WLM�]XP[WQYZWVXP�vSPŜMQ�LS[�PXW�ZMQWV\VM̀�XQ�WLM�pQZLVWMZW�LS[�PXW�V[[YM̀�S�]MQWV\VZSWM�\XQ�cSTRMPW�SP̀�LS[�PXW�PXWV\VM̀�WLM�]XPWQSZWXQ�X\�WLM�QMS[XP�\XQ�OVWLLX_̀VP̂�ZMQWV\VZSWVXP�S[�aQXbV̀M̀�VP�tMZWVXP��h�U�XQ�fMZSY[M�WLM�NOPMQ�LS[�PXW�RS̀M�aSTRMPW�XP�S�]MQWV\VZSWM�\XQ�cSTRMPW�OVWLVP�WLM�WVRM�[WSWM̀�VP�WLM�]XPWQSZW�gXZYRMPW[��XQI� KLM�NOPMQ�LS[�\SV_M̀�WX�\YQPV[L�WX�WLM�]XPWQSZWXQ�QMS[XPSf_M�MbV̀MPZM�S[�QMjYVQM̀�fT�tMZWVXP��h�hgXZYRMPW[IF�G�IGIJ�KLM�]XPWQSZWXQ�RST�WMQRVPSWM�WLM�]XPWQSZW�V\U�WLQXŶL�PX�SZW�XQ�\SY_W�X\�WLM�]XPWQSZWXQU�S�tYfZXPWQSZWXQU�S�tYf{[YfZXPWQSZWXQU�WLMVQ�ŜMPW[�XQ�MRa_XTMM[U�XQ�SPT�XWLMQ�aMQ[XP[�XQ�MPWVWVM[�aMQ\XQRVP̂�aXQWVXP[�X\�WLM��XQsU�YP̀MQ�V̀QMZW�XQ�VP̀VQMZW�ZXPWQSZW�OVWL�WLM�]XPWQSZWXQU�QMaMSWM̀�[Y[aMP[VXP[U�̀M_ST[U�XQ�VPWMQQYaWVXP[�X\�WLM�MPWVQM��XQs�fT�WLM�
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EFGHI�JK�LHKMINOHL�NG�PHMQNRG�STUVW�MRGKQNQXQH�NG�QYH�JZZIHZJQH�[RIH�QYJG�S\\�]HIMHGQ�R̂�QYH�QRQJ_�GX[OHI�R̂�LJ̀K�KMYHLX_HL�̂RI�MR[]_HQNRGW�RI�Sa\�LJ̀K�NG�JG̀�VbcdLJ̀�]HINRLW�FYNMYHeHI�NK�_HKKUf�ghigij�k̂�RGH�R̂�QYH�IHJKRGK�LHKMINOHL�NG�PHMQNRG�STUSUS�RI�STUSUa�HlNKQKW�QYH�mRGQIJMQRI�[J̀W�X]RG�KHeHG�QYNIL̀�LJ̀Kn�GRQNMH�QR�QYH�EFGHIW�mRGKQIXMQNRG�oJGJZHI�JGL�pIMYNQHMQW�QHI[NGJQH�QYH�mRGQIJMQ�JGL�IHMReHI�̂IR[�QYH�EFGHI�]J̀[HGQ�R̂I�qRIr�HlHMXQHLW�JK�FH__�JK�IHJKRGJO_H�ReHIYHJL�JGL�]IR̂NQ�RG�qRIr�GRQ�HlHMXQHLW�JGL�MRKQK�NGMXIIHL�Ò�IHJKRG�R̂�KXMY�QHI[NGJQNRGU]IR]HI_̀�HlHMXQHLUf�ghigih�k̂�QYH�qRIr�NK�KQR]]HL�̂RI�J�]HINRL�R̂�b\�MRGKHMXQNeH�LJ̀K�QYIRXZY�GR�JMQ�RI�̂JX_Q�R̂�QYH�mRGQIJMQRIW�J�PXOMRGQIJMQRIW�J�PXOdKXOMRGQIJMQRIW�RI�QYHNI�JZHGQK�RI�H[]_R̀HHKW�RI�JG̀�RQYHI�]HIKRGK�]HÎRI[NGZ�]RIQNRGK�R̂�QYH�qRIr�OHMJXKH�QYH�EFGHI�YJK�IH]HJQHL_̀�̂JN_HL�QR�̂X_̂N__�QYH�EFGHInK�RO_NZJQNRGK�XGLHI�QYH�mRGQIJMQ�sRMX[HGQK�FNQY�IHK]HMQ�QR�[JQQHIK�N[]RIQJGQ�QR�QYH�]IRZIHKK�R̂�QYH�qRIrW�QYH�mRGQIJMQRI�[J̀W�X]RG�KHeHG�QYNIQ̀�JLLNQNRGJ_�LJ̀Kn�GRQNMH�QR�QYH�EFGHIW�mRGKQIXMQNRG�oJGJZHI�JGL�pIMYNQHMQW�QHI[NGJQH�QYH�mRGQIJMQ�JGL�IHMReHI�̂IR[�QYH�EFGHI�JK�]IReNLHL�NG�PHMQNRG�STUSUVUt ig IH]HJQHL_̀�IĤXKHK�RI�̂JN_K�QR�KX]]_̀�HGRXZY�]IR]HI_̀�KrN__HL�FRIrHIK�RI�]IR]HI�[JQHINJ_Kut ij IH]HJQHL_̀�LNKIHZJILK�J]]_NMJO_H�_JFKW�KQJQXQHKW�RILNGJGMHKW�MRLHKW�IX_HK�JGL�IHZX_JQNRGKW�RI�_JF̂X_�RILHIK�R̂�J�]XO_NM�JXQYRINQ̀u�RIih RQYHIFNKH�NK�ZXN_Q̀�R̂�KXOKQJGQNJ_�OIHJMY�R̂�J�]IReNKNRG�R̂�QYH�mRGQIJMQ�sRMX[HGQKUiv wIHJMYHK�JG̀�FJIIJGQ̀�[JLH�Ò�QYH�mRGQIJMQRI�XGLHI�RI�]XIKXJGQ�QR�QYH�mRGQIJMQ�sRMX[HGQKUix yJN_K�QR�̂XIGNKY�QYH�EFGHI�FNQY�JKKXIJGMHK�KJQNK̂JMQRÌ�QR�QYH�EFGHI�HeNLHGMNGZ�QYH�mRGQIJMQRInK�JON_NQ̀�QR�MR[]_HQH�QYH�qRIr�NG�MR[]_NJGMH�FNQY�J__�R̂�QYH�IHzXNIH[HGQK�R̂�QYH�mRGQIJMQ�sRMX[HGQKUf�ghi{i{�qYHG�JG̀�R̂�QYH�IHJKRGK�LHKMINOHL�NG�PHMQNRG�STUaUS�HlNKQW�ĴQHI�MRGKX_QJQNRG�FNQY�QYH�mRGKQIXMQNRG�oJGJZHIW�JGL�X]RG�MHIQN̂NMJQNRG�Ò�QYH�pIMYNQHMQ�QYJQ�KX̂̂NMNHGQ�MJXKH�HlNKQK�QR�|XKQN̂̀�KXMY�JMQNRGW�QYH�EFGHI�[J̀W�FNQYRXQ�]IH|XLNMH�QR�JG̀�RQYHI�INZYQK�RI�IH[HLNHK�R̂�QYH�EFGHI�JGL�ĴQHI�ZNeNGZ�QYH�mRGQIJMQRI�JGL�QYH�mRGQIJMQRInK�KXIHQ̀W�N̂�JG̀W�KHeHG�LJ̀Kn�FINQQHG�GRQNMHW�QHI[NGJQH�H[]_R̀[HGQ�R̂�QYH�mRGQIJMQRI�JGL�[J̀W�KXO|HMQ�QR�JG̀�]INRI�INZYQK�R̂�QYH�KXIHQ̀}~����h�f�ghi{ih�k̂�QYH�XG]JNL�OJ_JGMH�R̂�QYH�mRGQIJMQ�PX[�HlMHHLK�MRKQK�R̂�̂NGNKYNGZ�QYH�qRIrW�NGM_XLNGZ�MR[]HGKJQNRG�̂RI�QYH�mRGKQIXMQNRG�oJGJZHInK�JGL�pIMYNQHMQnK�KHIeNMHK�JGL�Hl]HGKHK�[JLH�GHMHKKJÌ�QYHIHÒW�JGL�RQYHI�LJ[JZHK�NGMXIIHL�Ò�QYH�EFGHI�JGL�GRQ�Hl]IHKK_̀�FJNeHLW�KXMY�HlMHKK�KYJ__�OH�]JNL�QR�QYH�mRGQIJMQRIU�k̂�KXMY�MRKQK�JGL�LJ[JZHK�HlMHHL�QYH�XG]JNL�OJ_JGMHW�QYH�mRGQIJMQRI�KYJ__�]J̀�QYH�LN̂̂HIHGMH�QR�QYH�EFGHIU���YH�J[RXGQ�QR�OH�]JNL�QR�QYH�mRGQIJMQRI�RI�EFGHIW�JK�QYH�MJKH�[J̀�OHW�KYJ__W�X]RG�J]]_NMJQNRGW�OH�MHIQN̂NHL�Ò�QYH�kGNQNJ_�sHMNKNRG�oJrHI�ĴQHI�MRGKX_QJQNRG�FNQY�QYH�mRGKQIXMQNRG�oJGJZHIW�JGL�QYNK�RO_NZJQNRG�̂RI�]J̀[HGQ�KYJ__�KXIeNeH�QHI[NGJQNRG�R̂�QYH�mRGQIJMQUMRKQK�R̂�̂NGNKYNGZ�QYH�qRIr�NGM_XLHW�FNQYRXQ�_N[NQJQNRGW�J__�IHJKRGJO_H�JQQRIGH̀nK�̂HHKW�JLLNQNRGJ_�QNQ_H�MRKQKW�NGKXIJGMHW�JLLNQNRGJ_�NGQHIHKQ�OHMJXKH�R̂�JG̀�LH_J̀�NG�MR[]_HQNGZ�QYH�qRIrW�JGL�J__�RQYHI�LNIHMQ�JGL�NGLNIHMQ�JGL�MRGKHzXHGQNJ_�LJ[JZHK�NGMXIIHL�Ò�QYH�EFGHI�Ò�IHJKRG�R̂�QYH�QHI[NGJQNRG�R̂�QYH�mRGQIJMQRI�JK�KQJQHL�YHIHNGUtf�ghiji{��YH�mRGQIJMQ�PX[�JGL�QYH�mRGQIJMQ��N[H�KYJ__�OH�JL|XKQHL�̂RI�NGMIHJKHK�NG�QYH�MRKQ�JGL�QN[H�MJXKHL�Ò�KXK]HGKNRGW�LH_J̀W�RI�NGQHIIX]QNRG�XGLHI�PHMQNRG�STUVUSU�pL|XKQ[HGQ�R̂�QYH�mRGQIJMQ�PX[�KYJ__�pL|XKQ[HGQ�R̂�QYH�mRGQIJMQ�PX[�[J̀�NGM_XLH�]IR̂NQU��R�JL|XKQ[HGQ�KYJ__�OH�[JLH�QR�QYH�HlQHGQ}tf�ghihig���YH�EFGHI�[J̀W�JQ�JG̀�QN[HW�QHI[NGJQH�QYH�mRGQIJMQ��RQFNQYKQJGLNGZ�JG̀�RQYHI�]IReNKNRG�QR�QYH�MRGQIJÌ�NG�QYNK�pZIHH[HGQW�QYH�EFGHI�IHKHIeHK�QYH�INZYQ�JQ�JG̀�QN[H�JGL�NG�NQK�JOKR_XQH�LNKMIHQNRG�QR�QHI[NGJQH�QYH�KHIeNMHK�R̂�QYH�mRGQIJMQRI�JGL�RI�QYH�qRIr�̂RI�QYH�EFGHInK�MRGeHGNHGMH�JGL�FNQYRXQ�MJXKHUMJXKH�Ò�ZNeNGZ�FINQQHG�GRQNMH�QR�QYH�mRGQIJMQRIU���YNK�QHI[NGJQNRG�̂RI�QYH�MRGeHGNHGMH�R̂�QYH�EFGHI�]IReNKNRG�J__RFK�JGL�JXQYRIN�HK�QYH�EFGHI�QR�
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EFGHIJKEF�ELIM�NOGFFHFJE�KE�KJP�EIHF�KJQ�RSG�KJP�GFKMSJ�TLKEMSFUFGV��WLIM�GIOLE�HKP�XF�FYFGZIMFQ�XP�ELF�[TJFG�IJ�IEM�ZSH\]FEF�QIMZGFEISJV�̂_̀àab�c\SJ�GFZFI\E�SR�TGIEEFJ�JSEIZF�RGSH�ELF�[TJFG�SR�MdZL�EFGHIJKEISJ�RSG�ELF�[TJFGeM�ZSJUFJIFJZFf�ELF�gSJEGKZESG�MLK]]ĥ�_̀àai��jJ�ELF�ZKMF�SR�MdZL�EFGHIJKEISJ�RSG�ELF�[TJFGeM�ZSJUFJIFJZFf�ELF�[TJFG�MLK]]�\KP�ELF�gSJEGKZESG�RSG�kSGl�\GS\FG]P�FYFZdEFQm�ZSMEM�IJZdGGFQ�XP�GFKMSJ�SR�ELF�EFGHIJKEISJf�IJZ]dQIJO�ZSMEM�KEEGIXdEKX]F�ES�EFGHIJKEISJ�SR�ndXZSJEGKZEMm�KJQ�ELF�EFGHIJKEISJ�RFFf�IR�KJPf�MFE�RSGEL�IJ�ELF�NOGFFHFJEVgSJEGKZESG�MLK]]�XF�FJEIE]FQ�ESf�KJQ�ELF�[TJFG�MLK]]�GFIHXdGMF�ELF�gSJEGKZESG�RSGf�KJ�FodIEKX]F�\SGEISJ�SR�ELF�gSJEGKZESGeM�RFF�XKMFQ�SJ�ELF�\SGEISJ�SR�ELF�kSGl�\GS\FG]P�ZSH\]FEFQ�XFRSGF�ELF�FRRFZEIUF�QKEF�SR�EFGHIJKEISJ�KJQ�RSG�KJP�SELFG�GFKMSJKX]F�ZSMEM�KEEGIXdEKX]F�ES�MdZL�EFGHIJKEISJV��gSJEGKZESGeM�FJEIE]FHFJE�ES�\KPHFJE�RSG�K]]�MdZL�TSGl�MLK]]�XF�\GFQIZKEFQ�SJ�IEM�\FGRSGHKJZF�SR�MdZL�TSGl�IJ�KZZSGQKJZF�TIEL�ELF�gSJEGKZE�pSZdHFJEM�KM�ZFGEIRIFQ�XP�ELF�NGZLIEFZE�KJQ�gSJMEGdZEISJ�qKJKOFGV��gSJEGKZESG�MLK]]�XF�FJEIE]FQ�ES�JS�SELFG�\KPHFJE�KJQ�TKIUFM�KJP�Z]KIH�RSG�QKHKOFMVrstu�̀_�WLF�[TJFG�KJQ�gSJEGKZESG�MLK]]�ZSHHFJZF�K]]�g]KIHM�KJQ�ZKdMFM�SR�KZEISJ�KOKIJME�ELF�SELFG�KJQ�KGIMIJO�SdE�SR�SG�GF]KEFQ�ES�ELF�gSJEGKZEf�TLFELFG�IJ�ZSJEGKZEf�ESGEf�XGFKZL�SR�TKGGKJEP�SG�SELFGTIMFf�IJ�KZZSGQKJZF�TIEL�ELF�GFodIGFHFJEM�SR�ELF�XIJQIJO�QIM\dEF�GFMS]dEISJ�HFELSQ�MF]FZEFQ�IJ�ELF�NOGFFHFJE�KJQ�TIELIJ�ELF�\FGISQ�M\FZIRIFQ�XP�K\\]IZKX]F�]KTf�XdE�IJ�KJP�ZKMF�JSE�HSGF�ELKJ�vw�PFKGM�KREFG�ELF�QKEF�SR�ndXMEKJEIK]�gSH\]FEISJ�SR�ELF�kSGlV�WLF�[TJFG�KJQ�gSJEGKZESG�TKIUF�K]]�g]KIHM�KJQ�ZKdMFM�SR�KZEISJ�JSE�ZSHHFJZFQ�IJ�KZZSGQKJZF�TIEL�ELIM�nFZEISJ�vxVvVyVg]KIHM�XP�ELF�gSJEGKZESG�HdME�XF�IJIEIKEFQ�XP�TGIEEFJ�JSEIZF�ES�ELF�[TJFG�TIEL�K�ZS\P�MFJE�ES�ELF�gSJMEGdZEISJ�qKJKOFG�KJQ�NGZLIEFZEV��g]KIHM�XP�ELF�gSJEGKZESG�HdME�XF�IJIEIKEFQ�TIELIJ�ETFJEPzSJF�{yv|�QKPM�KREFG�ELF�SZZdGGFJZF�SR�ELF�FUFJE�OIUIJO�GIMF�ES�MdZL�g]KIH�SG�TIELIJ�ETFJEPzSJF�{yv|�QKPM�KREFG�ELF�gSJEGKZESG�MLSd]Q�LKUF�XFFJ�KTKGF�SR�ELF�ZSJQIEISJ�OIUIJO�GIMF�ES�ELF�g]KIHf�TLIZLFUFG�IM�]KEFGVĥ�_}a_aiab�g]KIHM�XP�FIELFG�ELF�[TJFG�SG�gSJEGKZESGf�TLFGF�ELF�ZSJQIEISJ�OIUIJO�GIMF�ES�ELF�g]KIH�IM�RIGME�QIMZSUFGFQ�KREFG�FY\IGKEISJ�SR�ELF�\FGISQ�RSG�ZSGGFZEISJ�SR�ELF�kSGl�MFE�RSGEL�IJ�nFZEISJ�vyVyVyf�MLK]]�XF�IJIEIKEFQ�XP�JSEIZF�ES�ELF�SELFG�\KGEPV�jJ�MdZL�FUFJEf�JS�QFZIMISJ�XP�ELF�jJIEIK]�pFZIMISJ�qKlFG�IM�GFodIGFQV�̂_}a_aiab�kGIEEFJ�JSEIZF�MLK]]�ZSJEKIJ�K�LFKQIJO�MEKEIJO�~�SEIZF�SR�g]KIH~�ES�Z]FKG]P�IQFJEIRP�IE�KM�MdZLV�ndZL�JSEIZF�MLK]]�MFE�RSGEL�IJ�QFEKI]�ELF�ZIGZdHMEKJZFM�ELKE�RSGH�ELF�XKMIM�RSG�ELF�g]KIH�KJQ�MLK]]�IJZ]dQF�ELF�RS]]STIJO�a_� g]FKG�MEKEFHFJE�SR�Z]KIH�HKEEFGf�IJZ]dQIJO�XKZlOGSdJQ�KJQ�ZLGSJS]SOPVab� pSZdHFJEKEISJ�IJ�Md\\SGE�SR�Z]KIH�HKEEFGVai� pSZdHFJEKEISJ�IJ�Md\\SGE�SR�Z]KIHFQ�QKHKOFMVà� gFGEIRIZKEISJ�XP�GFM\SJMIX]F�SRRIZFG�SR�Z]KIHKJEV�̂_}a_aiai�g]KIHM�XP�FIELFG�ELF�[TJFG�SG�gSJEGKZESGf�TLFGF�ELF�ZSJQIEISJ�OIUIJO�GIMF�ES�ELF�g]KIH�IM�RIGME�QIMZSUFGFQ�KREFG�FY\IGKEISJ�SR�ELF�\FGISQ�RSG�ZSGGFZEISJ�SR�ELF�kSGl�MFE�RSGEL�IJ�nFZEISJ�vyVyVyf�MLK]]�XF�IJIEIKEFQ�XP�JSEIZF�ES�ELF�SELFG�\KGEPV�jJ�MdZL�FUFJEf�JS�QFZIMISJ�XP�ELF�jJIEIK]�pFZIMISJ�qKlFG�IM�GFodIGFQV�̂_}a_àa_��FJQIJO�RIJK]�GFMS]dEISJ�SR�K�g]KIHf�FYZF\E�KM�SELFGTIMF�KOGFFQ�IJ�TGIEIJO�SG�KM�\GSUIQFQ�IJ�nFZEISJ��V��KJQ�NGEIZ]F�v�f�ELF�gSJEGKZESG�MLK]]�\GSZFFQ�QI]IOFJE]P�TIEL�\FGRSGHKJZF�SR�ELF�gSJEGKZE�KJQ�ELF�[TJFG�MLK]]�ZSJEIJdF�ES�HKlF�\KPHFJEM�IJ�KZZSGQKJZF�TIEL�ELF�gSJEGKZE�pSZdHFJEMV�WLF�NGZLIEFZE�TI]]�\GF\KGF�gLKJOF�[GQFGM�KJQ�IMMdF�gFGEIRIZKEFM�RSG��KPHFJE�IJ�KZZSGQKJZF�TIEL�ELF�QFZIMISJM�SR�ELF�jJIEIK]�pFZIMISJ�qKlFGVĥ�_}a_a}������������s��������������a�jR�ELF�gSJEGKZESG�TIMLFM�ES�HKlF�K�g]KIH�RSG�KJ�IJZGFKMF�IJ�ELF�gSJEGKZE�ndHf�TGIEEFJ�JSEIZF�KM�\GSUIQFQ�IJ�nFZEISJ�vxVvV��MLK]]�XF�OIUFJ�XFRSGF�\GSZFFQIJO�ES�FYFZdEF�ELF�\SGEISJ�SR�ELF�kSGl�ELKE�IM�ELF�MdX�FZE�SR�ELF�g]KIHV��GISG�JSEIZF�IM�JSE�GFodIGFQ�RSG�g]KIHM�GF]KEIJO�ES�KJ�FHFGOFJZP�FJQKJOFGIJO�]IRF�SG�\GS\FGEP�KGIMIJO�dJQFG�nFZEISJ�vwV�V
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EF�GHIGIJIK�LMNOPQ�RST�OUVTWNQW�OU�XYW�LSUXTNVX�ZOPW�QYNMM�QWX�RSTXY�OU�[WXNOM�XYW�VOTV\PQXNUVWQ�XYNX�RSTP�XYW�]NQOQ�RST�XYW�LMNOP̂�XYW�[NXW�\_SU�̀YOVY�WNVY�VN\QW�SR�[WMNa�]WbNU�XS�NRRWVX�XYW�_TSbTWQQ�SR�XYW�cSTd̂�XYW�[NXW�\_SU�̀YOVY�WNVY�VN\QW�SR�[WMNa�VWNQW[�XS�NRRWVX�XYW�_TSbTWQQ�SR�XYW�cSTd�NU[�XYW�U\P]WT�SR�[NaQe�OUVTWNQW�OU�XYW�LSUXTNVX�ZOPW�VMNOPW[�NQ�N�VSUQWf\WUVW�SR�WNVY�Q\VY�VN\QW�SR�[WMNag�ZYW�LSUXTNVXST�QYNMM�_TShO[W�Q\VY�Q\__STXOUb�[SV\PWUXNXOSU�NQ�XYW�ì UWT�PNa�TWf\OTW�OUVM\[OUb̂�̀YWTW�N__TS_TONXŴ�N�TWhOQW[�VSUQXT\VXOSU�QVYW[\MW�OU[OVNXOUb�NMM�XYW�NVXOhOXOWQ�NRRWVXW[�]a�XYW�VOTV\PQXNUVWQ�RSTPOUb�XYW�]NQOQ�SR�XYW�LMNOPgF�GHIGIJIj�ZYW�LSUXTNVXST�QYNMM�USX�]W�WUXOXMW[�XS�N�QW_NTNXW�OUVTWNQW�OU�XYW�LSUXTNVX�ZOPW�RST�WNVY�SUW�SR�XYW�U\P]WT�SR�VN\QWQ�SR�[WMNa�̀YOVY�PNa�YNhW�VSUV\TTWUX�ST�OUXWTTWMNXW[�WRRWVXQ�SU�XYW�_TSbTWQQ�SR�XYW�cSTd̂�ST�RST�VSUV\TTWUX�[WMNaQ�[\W�XS�XYW�RN\MX�SR�XYW�LSUXTNVXSTgklmn�joZYOQ�P\X\NM�̀NOhWT�OQ�N__MOVN]MŴ�̀OXYS\X�MOPOXNXOSÛ�XS�NMM�VSUQWf\WUXONM�[NPNbWQ�[\W�XS�WOXYWT�_NTXaeQ�XWTPOUNXOSU�OU�NVVST[NUVW�̀OXY�pTXOVMW�qrg�sSXYOUb�VSUXNOUW[�OU�XYOQ�tWVXOSU�qugqgv�QYNMM�]W�[WWPW[�XS�_TWVM\[W�NQQWQQPWUX�SR�MOf\O[NXW[�[NPNbWQ̂�̀YWU�N__MOVN]MŴ�F�GHIGIw�xyz{|�k}~����}���GHIGIwIG�LMNOPQ�]a�XYW�LSUXTNVXST�P\QX�]W�PN[W�]a�̀TOXXWU�USXOVW�OU�NVVST[NUVW�̀OXY�XYW�RSMMS̀OUb�_TSVW[\TWQ�IG ZYW�LSUXTNVXST�PNa�Q\]POX�N�VMNOP�VSUVWTUOUb�N�PNXXWT�_TS_WTMa�USXOVW[�OU�NVVST[NUVW�̀OXY�XYW�XOPW�TWf\OTWPWUXQ�SR�XYOQ�LSUXTNVXgIo �NOM\TW�]a�XYW�LSUXTNVXST�XS�R\TUOQY�XYW�TWf\OTW[�VMNOP�[SV\PWUXNXOSU�̀OXYOU�XYW�XOPW�QWX�RSTXY�N]ShW�QYNMM�VSUQXOX\XW�̀NOhWT�SR�XYW�LSUXTNVXSTeQ�TObYX�XS�VSP_WUQNXOSU�RST�Q\VY�VMNOPgIK LSUXTNVXST�QYNMM�R\TUOQY�XYTWW�����VWTXOROW[�VS_OWQ�SR�XYW�TWf\OTW[�VMNOP�[SV\PWUXNXOSÛ�̀OXY�N�VS_a�Q\]POXXW[�XS�XYW�ì UWT̂�pTVYOXWVX̂�NU[�LSUQXT\VXOSU��NUNbWTg��ZYW�VMNOP�[SV\PWUXNXOSU�QYNMM�]W�VSP_MWXW�̀YWU�R\TUOQYW[g��ZYW�WhNM\NXOSU�SR�XYW�LSUXTNVXSTeQ�VMNOP�̀OMM�]W�]NQW[̂�NPSUb�SXYWT�XYOUbQ̂�\_SU�XYW�ì UWT�_TS�WVX�TWVST[Q�NU[�XYW�LSUXTNVXSTeQ�R\TUOQYW[�VMNOP�[SV\PWUXNXOSUgIj LMNOP�[SV\PWUXNXOSU�QYNMM�VSURSTP�XS��WUWTNMMa�pVVW_XW[�pVVS\UXOUb��TOUVO_MWQ�NU[�QYNMM�]W�OU�XYW�RSMMS̀OUb�RSTPNX�qg �WUWTNM��UXTS[\VXOSU�g �WUWTNM��NVdbTS\U[��OQV\QQOSU�g �QQ\WQpg �U[W��SR��QQ\WQ��MOQXW[�U\PWTOVNMMa��g �ST�WNVY�OQQ\W�q� �NVdbTS\U[��� LYTSUSMSba��� LSUXTNVXSTeQ�_SQOXOSU��TWNQSU�RST�ì UWTeQ�_SXWUXONM�MON]OMOXa��r� t\__STXOUb�[SV\PWUXNXOSU�SR�PWTOX�ST�WUXOXMWPWUX�u� t\__STXOUb�[SV\PWUXNXOSU�SR�[NPNbWQ��� �WbOU�WNVY�OQQ\W�SU�N�UẀ�_NbWrgpMM�VTOXOVNM�_NXY�PWXYS[�QVYW[\MWQ̂��NQ�_MNUUW[̂�PSUXYMa�\_[NXWQ̂�QVYW[\MW�TWhOQOSUQ̂�NU[�NQ�]\OMX��NMSUb�̀OXY�XYW�VSP_\XWT�[OQdQ�SR�NMM�QVYW[\MWQ�TWMNXW[�XS�XYW�VMNOPgug�TS[\VXOhOXa�W�YO]OXQ��OR�N__TS_TONXW�
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EFGHIIJKL�MN�OPPHQP�JRS�TJIJUQPVW GHXXMKYZRU�SM[HIQRYJYZMR�MN�IQKZY�NMK�QJ[\�ZPPHQ�P\J]]�̂Q�[ZYQS�̂L�KQNQKQR[Q_�X\MYM[MXZQP_�MK�Q̀X]JRJYZMRF��GHXXMKYZRU�SM[HIQRYJYZMR�IJL�ZR[]HSQ_�̂HY�P\J]]�RMY�̂Q�]ZIZYQS�YM_�UQRQKJ]�[MRSZYZMRPa�UQRQKJ]�KQbHZKQIQRYPa�YQ[\RZ[J]�PXQ[ZNZ[JYZMRPa�SKJcZRUPa�[MKKQPXMRSQR[Qa�[MRNQKQR[Q�RMYQPa�P\MX�SKJcZRUP�JRS�PĤIZYYJ]Pa�P\MX�SKJcZRU�]MUPa�PHKdQL�̂MMePa�ZRPXQ[YZMR�KQXMKYPa�SQ]ZdQKL�P[\QSH]QPa�YQPY�KQXMKYPa�SJZ]L�KQXMKYPa�PĤ[MRYKJ[YPa�NKJUIQRYJKL�fgh�P[\QSH]QP�MK�YZIQ�ZIXJ[Y�JRJ]LPQPa�X\MYMUKJX\Pa�YQ[\RZ[J]�KQXMKYPa�KQbHQPYP�NMK�ZRNMKIJYZMRa�NZQ]S�ZRPYKH[YZMRPa�JRS�J]]�MY\QK�KQ]JYQS�KQ[MKSP�RQ[QPPJKL�YM�PHXXMKY�Y\Q�fMRYKJ[YMKiP�[]JZIFVj GHXXMKYZRU�SM[HIQRYJYZMR�MN�SJIJUQP�NMK�QJ[\�ZPPHQ�P\J]]�̂Q�[ZYQS_�X\MYM[MXZQP_�MK�Q̀X]JZRQSF��GHXXMKYZRU�SM[HIQRYJYZMR�IJL�ZR[]HSQ_�̂HY�P\J]]�RMY�̂Q�]ZIZYQS�YM_�JRL�MK�J]]�SM[HIQRYP�KQ]JYQS�YM�Y\Q�XKQXJKJYZMR�JRS�PĤIZPPZMR�MN�Y\Q�̂ZSa�[QKYZNZQS_�SQYJZ]QS�]ĴMK�KQ[MKSP�ZR[]HSZRU�]ĴMK�SZPYKẐHYZMR�KQXMKYPa�IJYQKZJ]�JRS�QbHZXIQRY�XKM[HKQIQRY�KQ[MKSPa�[MRPYKH[YZMR�QbHZXIQRY�McRQKP\ZX�[MPY�KQ[MKSP�MK�KQRYJ]�KQ[MKSPa�PĤ[MRYKJ[YMK�MK�dQRSMK�NZ]QP�JRS�[MPY�KQ[MKSPa�PQKdZ[Q�[MPY�KQ[MKSPa�XHK[\JPQ�MKSQKPa�ZRdMZ[QPa�XKMkQ[Y�JPlX]JRRQS�JRS�JPl̂HZ]Y�[MPY�KQ[MKSPa�UQRQKJ]�]QSUQK�KQ[MKSPa�dJKZJR[Q�KQXMKYPa�J[[MHRYZRU�JSkHPYIQRY�KQ[MKSPa�JRS�JRL�MY\QK�J[[MHRYZRU�IJYQKZJ]P�RQ[QPPJKL�YM�PHXXMKY�Y\Q�fMRYKJ[YMKiP�[]JZIFVm nJ[\�[MXL�MN�Y\Q�[]JZI�SM[HIQRYJYZMR�P\J]]�̂Q�[QKYZNZQS�̂L�J�KQPXMRPẐ]Q�MNNZ[QK�MN�Y\Q�fMRYKJ[YMK�ZR�J[[MKSJR[Q�cZY\�Y\Q�KQbHZKQIQRYP�MN�Y\Q�fMRYKJ[Y�TM[HIQRYPFY\QPQ�fMRYKJ[Y�TM[HIQRYPFo�pWVpVqVr�stuvwx�uyz�{|}v~yx������~yV���M�[]JZI�JUJZRPY�Y\Q��cRQK�NMK�SJIJUQP�NMK�̂KQJ[\�MN�[MRYKJ[Y�MK�[MIXQRPJYZMR�NMK�Q̀YKJ�cMKe�P\J]]�̂Q�IJSQ�MK�JPPQKYQS�ZR�JRL�J[YZMR�MK�XKM[QQSZRU�JY�]Jc_�MK�ZR�QbHZYL_�HR]QPP�Y\Q�fMRYKJ[YMK�P\J]]�\JdQ�PYKZ[Y]L�[MIX]ZQS�cZY\�J]]�Y\Q�KQbHZKQIQRYP�KQ]JYZRU�YM�Y\Q�UZdZRU�MN�RMYZ[Q�JRS�MN�ZRNMKIJYZMR�cZY\�KQPXQ[Y�YM�PH[\�[]JZIP�J]]�JP�XKMdZSQS�ZR�Y\ZP��UKQQIQRYFo�pWVpVqV���~��x}~���tV���QZY\QK�Y\Q��cRQK�RMK�JRL�SQXJKYIQRY�MNNZ[QK_�JUQRY�MK�QIX]MLQQP�Y\QKQMN_�P\J]]�̂Q�̂MHRS_�XKQ[]HSQS�MK�QPYMXXQS�̂L�JRL�SQYQKIZRJYZMR_�SQ[ZPZMR_�JXXKMdJ]_�MKSQK_�]QYYQK_�XJLIQRY�MK�[QKYZNZ[JYQ�IJSQ�MK�UZdQR�HRSQK�MK�ZR�[MRRQ[YZMR�cZY\�Y\ZP�fMRYKJ[Y�̂L�Y\Q��cRQK_�MK�JRL�MNNZ[QK_�JUQRY�MK�QIX]MLQQ�MN�Y\Q��cRQK_�QZY\QK�̂QNMKQ�MK�JNYQK�Y\Q�NZRJ]�[MIX]QYZMR�JRS�J[[QXYJR[Q�MN�Y\Q��MKe�JRS�XJLIQRY�Y\QKQNMK������NKMI�P\McZRU�Y\Q�YKHQ�JRS�[MKKQ[Y�[]JPPZNZ[JYZMR_�JIMHRY_�bHJ]ZYL�MK�[\JKJ[YQK�MN�Y\Q��MKe�J[YHJ]]L�SMRQa�MK�Y\JY�JRL�PH[\�YQKIZRJYZMR_�SQ[ZPZMR_�MKSQK_�]QYYQK_�XJLIQRY�MK�[QKYZNZ[JYQ�cJP�HRYKHQ_�ZR[MKKQ[Y�MK�ZIXKMXQK]L�IJSQ�ZR�JRL�XJKYZ[H]JK�IJYYQK_�MK�Y\JY�Y\Q��MKe�MK�JRL�XJKY�Y\QKQMN�SMQP�RMY�ZR�NJ[Y�[MRNMKI�YM�Y\Q�KQbHZKQIQRYP�MN�Y\ZP�fMRYKJ[Ya�MK�����NKMI�SQIJRSZRU�JRS�KQ[MdQKZRU�NKMI�Y\Q�fMRYKJ[YMK�JRL�MdQKXJLIQRYP�IJSQ�YM�\ZI_�MK�PH[\�SJIJUQP�JP�ZY�IJL�PHPYJZR�̂L�KQJPMR�MN�\ZP�NJZ]HKQ�YM�XQKNMKI�QJ[\�JRS�QdQKL�XJKY�MN�Y\ZP�fMRYKJ[Y�ZR�PYKZ[Y�J[[MKSJR[Q�cZY\�ZYP�YQKIPa�MK�����̂MY\�����JRS�����\QKQYMF�{�������pWVrVp�f]JZIP_�f]JZIP�̂L�Y\Q�fMRYKJ[YMK_�Q̀[]HSZRU�Y\MPQ�c\QKQ�Y\Q�[MRSZYZMR�UZdZRU�KZPQ�YM�Y\Q�f]JZI�ZP�NZKPY�SZP[MdQKQS�JNYQK�Q̀XZKJYZMR�MN�Y\Q�XQKZMS�NMK�[MKKQ[YZMR�MN�Y\Q��MKe�PQY�NMKY\�ZR�GQ[YZMR���F�F��MK�JKZPZRU�HRSQK�GQ[YZMRP���F�_���F�_�JRS���F�_�P\J]]�̂Q�KQNQKKQS�YM�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK�NMK�ZRZYZJ]�SQ[ZPZMRF��\Q��K[\ZYQ[Y�cZ]]�PQKdQ�JP�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK_�HR]QPP�MY\QKcZPQ�ZRSZ[JYQS�ZR�Y\Q��UKQQIQRYF�ǹ[QXY�NMK�Y\MPQ�f]JZIP�Q̀[]HSQS�̂L�Y\ZP�GQ[YZMR���F�F�_�JR�ZRZYZJ]�SQ[ZPZMR�P\J]]�̂Q�KQbHZKQS�JP�J�[MRSZYZMR�XKQ[QSQRY�YM�IQSZJYZMR�MN�JRL�f]JZIF�f]JZI�JKZPZRU�XKZMK�YM�Y\Q�SJYQ�MN�NZRJ]�XJLIQRY�ZP�SHQF�ON�JR�ZRZYZJ]�SQ[ZPZMR�\JP�RMY�̂QQR�KQRSQKQS�cZY\ZR����SJLP�JNYQK�Y\Q�f]JZI�\JP�̂QQR�KQNQKKQS�YM�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK_�Y\Q�XJKYL�JPPQKYZRU�Y\Q�f]JZI�IJL�SQIJRS�IQSZJYZMR�JRS�̂ZRSZRU�SZPXHYQ�KQPM]HYZMR�cZY\MHY�J�SQ[ZPZMR�\JdZRU�̂QQR�KQRSQKQSF��R]QPP�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK�JRS�J]]�JNNQ[YQS�XJKYZQP�JUKQQ_�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK�cZ]]�RMY�SQ[ZSQ�SZPXHYQP�̂QYcQQR�Y\Q�fMRYKJ[YMK�JRS�XQKPMRP�MK�QRYZYZQP�MY\QK�Y\JR�Y\Q��cRQKF�{�������pWVrV��ON�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK�KQbHQPYP�J�XJKYL�YM�XKMdZSQ�J�KQPXMRPQ�YM�J�f]JZI�MK�YM�NHKRZP\�JSSZYZMRJ]�PHXXMKYZRU�SJYJ_�PH[\�XJKYL�fMRYKJ[YMK�YM�NHKRZP\�JSSZYZMRJ]�PHXXMKYZRU�SJYJ_�Y\Q�fMRYKJ[YMK�P\J]]�KQPXMRS_�cZY\ZR�YQR�SJLP�JNYQK�KQ[QZXY�MN�Y\Q�KQbHQPY_�JRS�P\J]]�QZY\QK�����XKMdZSQ�J�KQPXMRPQ�MR�Y\Q�KQbHQPYQS�PHXXMKYZRU�SJYJ_�����JSdZPQ�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK�c\QR�Y\Q�KQPXMRPQ�MK�PHXXMKYZRU�SJYJ�cZ]]�̂Q�NHKRZP\QS_�MK�����JSdZPQ�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK�Y\JY�RM�PHXXMKYZRU�SJYJ�cZ]]�̂Q�NHKRZP\QSF��XMR�KQ[QZXY�MN�Y\Q�KQPXMRPQ�MK�PHXXMKYZRU�SJYJ_�ZN�JRL_�Y\Q�ORZYZJ]�TQ[ZPZMR�hJeQK�cZ]]�QZY\QK�KQkQ[Y�MK�JXXKMdQ�Y\Q�f]JZI�ZR�c\M]Q�MK�ZR�XJKYF
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E�FGHIHG��JKL�MNOPOQR�SLTOUOVN�WQXLY�ZORR�YLN[LY�QN�ONOPOQR�[LTOUOVN�Q\\YV]ON̂�VY�YL_LTPON̂�PKL�̀RQOab�VY�ON[OTQPON̂�PKQP�PKL�MNOPOQR�SLTOUOVN�WQXLY�OU�cNQdRL�PV�YLUVR]L�PKL�̀RQOae�JKOU�ONOPOQR�[LTOUOVN�UKQRR�fgh�dL�ON�ZYOPON̂i�fjh�UPQPL�PKL�YLQUVNU�PKLYLkVYi�QN[�flh�NVPOkm�PKL�\QYPOLUb�PKL�̀VNUPYcTPOVN�WQNQ̂LYb�QN[�PKL�nYTKOPLTPb�Ok�PKL�nYTKOPLTP�OU�NVP�ULY]ON̂�QU�PKL�MNOPOQR�SLTOUOVN�WQXLYb�Vk�QNm�Mk�Q�̀RQOa�KQU�NVP�dLLN�YLUVR]L[�QkPLY�TVNUO[LYQPOVN�Vk�PKL�kVYL̂VON̂�QN[�Vk�kcYPKLY�L]O[LNTL�\YLULNPL[�dm�PKL�\QYPOLU�VY�YLocLUPL[�dm�PKL�nYTKOPLTPb�PKL�nYTKOPLTP�ZORR�YLN[LY�PV�PKL�\QYPOLU�PKL�nYTKOPLTPpU�ZYOPPLN�YLTVaaLN[QPOVN�YLRQPO]L�PV�PKL�̀RQOab�ONTRc[ON̂�QNm�YLTVaaLN[L[�TKQN̂L�ON�PKL�̀VNPYQTP�qca�VY�V̀NPYQTP�JOaL�VY�dVPKe��JKL�ONOPOQR�[LTOUOVN�UKQRR�dL�kONQR�QN[�dON[ON̂�VN�PKL�\QYPOLU�dcP�Ucd_LTP�PV�aL[OQPOVN�QN[b�Ok�PKL�\QYPOLU�kQOR�PV�YLUVR]L�PKLOY�[OU\cPL�PKYVĉK�aL[OQPOVNb�PV�dON[ON̂�[OU\cPL�YLUVRcPOVNeMk�PKLYL�OU�Q�UcYLPm�QN[�PKLYL�Q\\LQYU�PV�dL�Q�\VUUOdOROPm�Vk�Q�̀VNPYQTPVYpU�[LkQcRPb�PKL�nYTKOPLTP�aQmb�dcP�OU�NVP�VdRÔQPL[�PVb�NVPOkm�PKL�UcYLPm�QN[�YLocLUP�PKL�UcYLPmpU�QUUOUPQNTL�ON�YLUVR]ON̂�PKL�TVNPYV]LYUmerE�FGHIHsHF�tOPKLY�\QYPm�aQmb�ZOPKON�lu�[QmU�kYVa�PKL�[QPL�Vk�YLTLO\P�Vk�QN�ONOPOQR�[LTOUOVNb�[LaQN[�ON�ZYOPON̂�PKQP�PKL�VPKLY�\QYPm�kORL�kVY�aL[OQPOVNe�Mk�UcTK�Q�[LaQN[�OU�aQ[L�QN[�PKL�\QYPm�YLTLO]ON̂�PKL�[LaQN[�kQORU�PV�kORL�kVY�aL[OQPOVN�ZOPKON�lu�[QmU�Vk�YLTLO\P�PKLYLVkb�PKLN�dVPK�\QYPOLU�ZQO]L�PKLOY�YÔKPU�PV�aL[OQPL�VY�\cYUcL�dON[ON̂�[OU\cPL�YLUVRcPOVN�\YVTLL[ON̂U�ZOPK�YLU\LTP�PV�PKL�ONOPOQR�[LTOUOVNePVerE�FGHIHv�wVPKON̂�TVNPQONL[�ON�PKOU�n̂YLLaLNP�OU�ONPLN[L[�PV�QRPLY�VY�YL\RQTL�QNm�\YV]OUOVNU�Vk�PKL�RQZU�Vk�PKL�UPQPL�Vk�wLZ�xVYX�YLRQPON̂�PV�TRQOaU�aQ[L�Q̂QONUP�PKL�yZNLY�VY�PV�YLROL]L�̀VNPYQTPVY�kYVa�QNm�VdRÔQPOVNU�PKLYLcN[LYerE�FGHzHI�JKL�\QYPOLU�UKQRR�LN[LQ]VY�PV�YLUVR]L�PKLOY�̀RQOaU�dm�aL[OQPOVN�ZKOTKb�cNRLUU�PKL�\QYPOLU�acPcQRRm�Q̂YLL�VPKLYZOULb�UKQRR�dL�Q[aONOUPLYL[�dm�PKL�naLYOTQN�nYdOPYQPOVN�nUUVTOQPOVN�ON�QTTVY[QNTL�ZOPK�OPU�̀VNUPYcTPOVN�MN[cUPYm�WL[OQPOVN�{YVTL[cYLU�ON�LkkLTP�VN�PKL�[QPL�Vk�PKL�n̂YLLaLNPe�n�YLocLUP�kVY�aL[OQPOVN�UKQRR�dL�aQ[L�ON�ZYOPON̂b�[LRO]LYL[�PV�PKL�VPKLY�\QYPm�PV�PKL�̀VNPYQTPb�QN[�kORL[�ZOPK�PKL�\LYUVN�VY�LNPOPm�Q[aONOUPLYON̂�PKL�aL[OQPOVNe�JKL�YLocLUP�aQm�dL�aQ[L�TVNTcYYLNPRm�ZOPK�PKL�kORON̂�Vk�dON[ON̂�[OU\cPL�YLUVRcPOVN�\YVTLL[ON̂U�dcPb�ON�UcTK�L]LNPb�aL[OQPOVN�UKQRR�\YVTLL[�ON�Q[]QNTL�Vk�dON[ON̂�[OU\cPL�YLUVRcPOVN�\YVTLL[ON̂Ub�ZKOTK�UKQRR�dL�UPQmL[�\LN[ON̂�aL[OQPOVN�kVY�Q�\LYOV[�Vk�|u�[QmU�kYVa�PKL�[QPL�Vk�kORON̂b�cNRLUU�UPQmL[�kVY�Q�RVN̂LY�\LYOV[�dm�Q̂YLLaLNP�Vk�PKL�\QYPOLU�VY�TVcYP�VY[LYe�Mk�QN�QYdOPYQPOVN�OU�UPQmL[�\cYUcQNP�PV�PKOU�qLTPOVN�g}elejb�PKL�\QYPOLU�aQm�NVNLPKLRLUU�\YVTLL[�PV�PKL�ULRLTPOVN�Vk�PKL�QYdOPYQPVYfUh�QN[�Q̂YLL�c\VN�Q�UTKL[cRL�kVY�RQPLY�\YVTLL[ON̂UerE�FGH~������������JKL�\QYPOLU�L�\YLUURm�Q̂YLL�PKQP�QNm�TRQOab�[OU\cPLb�VY�VPKLY�TVNPYV]LYUm�Vk�QNm�NQPcYL�QYOUON̂�VcP�Vk�PKL�TVNPYQTP�VY�\LYkVYaQNTL�Vk�PKL�ZVYX�UKQRR�dL�TVaaLNTL[�QN[�aQONPQONL[�ON�wLZ�xVYX�qPQPL�qc\YLaL�̀VcYP�RVTQPL[�ON�yYQN̂L�V̀cNPmeE�FGH~HF�Mk�PKL�\QYPOLU�KQ]L�ULRLTPL[�QYdOPYQPOVN�QU�PKL�aLPKV[�kVY�dON[ON̂�[OU\cPL�YLUVRcPOVN�ON�PKL�n̂YLLaLNPb�QNm�̀RQOa�Ucd_LTP�PVb�dcP�NVP�YLUVR]L[�dmb�aL[OQPOVN�UKQRR�dL�Ucd_LTP�PV�QYdOPYQPOVN�ZKOTKb�cNRLUU�PKL�\QYPOLU�acPcQRRm�Q̂YLL�VPKLYZOULb�UKQRR�dL�Q[aONOUPLYL[�dm�PKL�naLYOTQN�nYdOPYQPOVN�nUUVTOQPOVN�ON�QTTVY[QNTL�ZOPK�OPU�̀VNUPYcTPOVN�MN[cUPYm�nYdOPYQPOVN��cRLU�ON�LkkLTP�VN�PKL�[QPL�Vk�PKL�n̂YLLaLNPe�JKL�nYdOPYQPOVN�UKQRR�dL�TVN[cTPL[�ON�PKL�\RQTL�ZKLYL�PKL�{YV_LTP�OU�RVTQPL[b�cNRLUU�QNVPKLY�RVTQPOVN�OU�acPcQRRm�Q̂YLL[�c\VNe�n�[LaQN[�kVY�QYdOPYQPOVN�UKQRR�dL�aQ[L�ON�ZYOPON̂b�[LRO]LYL[�PV�PKL�VPKLY�\QYPm�PV�PKL�̀VNPYQTPb�QN[�kORL[�ZOPK�PKL�\LYUVN�VY�LNPOPm�Q[aONOUPLYON̂�PKL�QYdOPYQPOVNe�JKL�\QYPm�kORON̂�Q�NVPOTL�Vk�[LaQN[�kVY�QYdOPYQPOVN�acUP�QUULYP�ON�PKL�[LaQN[�QRR�̀RQOaU�PKLN�XNVZN�PV�PKQP�\QYPm�VN�ZKOTK�QYdOPYQPOVN�OU�\LYaOPPL[�PV�dL�[LaQN[L[eE�FGH~HFHF�n�[LaQN[�kVY�QYdOPYQPOVN�UKQRR�dL�aQ[L�NV�LQYROLY�PKQN�TVNTcYYLNPRm�ZOPK�PKL�kORON̂�Vk�Q�YLocLUP�kVY�aL[OQPOVNb�dcP�ON�NV�L]LNP�UKQRR�OP�dL�aQ[L�QkPLY�PKL�[QPL�ZKLN�PKL�ONUPOPcPOVN�Vk�RL̂QR�VY�LocOPQdRL�\YVTLL[ON̂U�dQUL[�VN�PKL�̀RQOa�ZVcR[�dL�dQYYL[�dm�PKL�Q\\ROTQdRL�UPQPcPL�Vk�ROaOPQPOVNUe��VY�UPQPcPL�Vk�ROaOPQPOVNU�\cY\VULUb�YLTLO\P�Vk�Q�ZYOPPLN�[LaQN[�kVY�QYdOPYQPOVN�dm�PKL�\LYUVN�VY�LNPOPm�Q[aONOUPLYON̂�PKL�QYdOPYQPOVN�UKQRR�TVNUPOPcPL�PKL�ONUPOPcPOVN�Vk�RL̂QR�VY�LocOPQdRL�\YVTLL[ON̂U�dQUL[�VN�PKL�̀RQOae
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E�FGHIHJ�KLM�NONPQ�PMRQMPMQ�ST�ULM�NPSVUPNUWP�WP�NPSVUPNUWPX�XLNYY�SM�ZVRNY[�NRQ�\]Q̂_MRU�_NT�SM�MRUMPMQ�]̀WR�VU�VR�NaaWPQNRaM�OVUL�Ǹ ỲVaNSYM�YNO�VR�NRT�aW]PU�LNbVR̂�\]PVXQVaUVWR�ULMPMWZcE�FGHIHd�KLM�ZWPM̂WVR̂�N̂PMM_MRU�UW�NPSVUPNUM�NRQ�WULMP�N̂PMM_MRUX�UW�NPSVUPNUM�OVUL�NR�NQQVUVWRNY�̀MPXWR�WP�MRUVUT�Q]YT�aWRXMRUMQ�UW�ST�̀NPUVMX�UW�ULM�êPMM_MRU[�XLNYY�SM�X̀MaVZVaNYYT�MRZWPaMNSYM�]RQMP�Ǹ ỲVaNSYM�YNO�VR�NRT�aW]PU�LNbVR̂�\]PVXQVaUVWR�ULMPMWZcE�FGHIHI�fghigjklmnkgh�go�pgkhlqoE�FGHIHIHF�r]S\MaU�UW�ULM�P]YMX�WZ�ULM�e_MPVaNR�ePSVUPNUVWR�eXXWaVNUVWR�WP�WULMP�Ǹ ỲVaNSYM�NPSVUPNUVWR�P]YMX[�MVULMP�ǸPUT�_NT�aWRXWYVQNUM�NR�NPSVUPNUVWR�aWRQ]aUMQ�]RQMP�ULVX�êPMM_MRU�OVUL�NRT�WULMP�NPSVUPNUVWR�UW�OLVaL�VU�VX�N�̀NPUT�P̀WbVQMQ�ULNU�stu�ULM�NPSVUPNUVWR�N̂PMM_MRU�̂WbMPRVR̂�ULM�WULMP�NPSVUPNUVWR�̀MP_VUX�aWRXWYVQNUVWR[�svu�ULM�NPSVUPNUVWRX�UW�SM�aWRXWYVQNUMQ�X]SXUNRUVNYYT�VRbWYbM�aW__WR�w]MXUVWRX�WZ�YNO�WP�ZNaU[�NRQ�sxu�ULM�NPSVUPNUVWRX�M_̀ YWT�_NUMPVNYYT�XV_VYNP�̀PWaMQ]PNY�P]YMX�NRQ�_MULWQX�ZWP�XMYMaUVR̂�NPSVUPNUWPsXucE�FGHIHIHJ�r]S\MaU�UW�ULM�P]YMX�WZ�ULM�e_MPVaNR�ePSVUPNUVWR�eXXWaVNUVWR�WP�WULMP�Ǹ ỲVaNSYM�NPSVUPNUVWR�P]YMX[�MVULMP�ǸPUT�_NT�VRaY]QM�ST�\WVRQMP�̀MPXWRX�WP�MRUVUVMX�X]SXUNRUVNYYT�VRbWYbMQ�VR�N�aW__WR�w]MXUVWR�WZ�YNO�WP�ZNaU�OLWXM�P̀MXMRaM�VX�PMw]VPMQ�VZ�aW_̀ YMUM�PMYVMZ�VX�UW�SM�NaaWPQMQ�VR�NPSVUPNUVWR[�̀PWbVQMQ�ULNU�ULM�̀NPUT�XW]̂LU�UW�SM�\WVRMQ�aWRXMRUX�VR�OPVUVR̂�UW�X]aL�\WVRQMPc�yWRXMRU�UW�NPSVUPNUVWR�VRbWYbVR̂�NR�NQQVUVWRNY�̀MPXWR�WP�MRUVUT�XLNYY�RWU�aWRXUVU]UM�aWRXMRU�UW�NPSVUPNUVWR�WZ�NRT�aYNV_[�QVX̀]UM�WP�WULMP�_NUUMP�VR�w]MXUVWR�RWU�QMXaPVSMQ�VR�ULM�OPVUUMR�aWRXMRUcE�FGHIHIHd�KLM�zORMP�NRQ�yWRUPNaUWP�̂PNRU�UW�NRT�̀MPXWR�WP�MRUVUT�_NQM�N�̀NPUT�UW�NR�NPSVUPNUVWR�aWRQ]aUMQ�]RQMP�ULVX�rMaUVWR�t{c|[�OLMULMP�ST�\WVRQMP�WP�aWRXWYVQNUVWR[�ULM�XN_M�PV̂LUX�WZ�\WVRQMP�NRQ�aWRXWYVQNUVWR�NX�ULWXM�WZ�ULM�zORMP�NRQ�yWRUPNaUWP�]RQMP�ULVX�êPMM_MRUc
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6789:; <=<�>?@ABCDE�<FGH�I�HJFKL�M?NOPQRSE�T�FKUVW�FKXJW�FKKHW�HJJKW�YDZ�HJFKL�<[[�PQRSE\�PC\CP]CZL�̂_SC�<BCPQ@YD�=D\EQEAEC�?̀�<P@SQEC@E\Wa�̂<BCPQ@YD�=D\EQEAEC�?̀�<P@SQEC@E\Wa�̂<=<Wa�ESC�<=<�b?R?W�YDZ�̂<=<�M?DEPY@E�>?@ABCDE\a�YPC�EPYZCBYPc\�?̀�_SC�<BCPQ@YD�=D\EQEAEC�?̀�<P@SQEC@E\L�_SQ\�Z?@ABCDE�dY\�NP?ZA@CZ�YE�FUeHFeGf�g_�?D�JUhHGhHJHf�ADZCP�iPZCP�j?LGFJfHfFHfk�dSQ@S�ClNQPC\�?D�JHhHUhHJHVW�Q\�D?E�̀?P�PC\Y[CW�Q\�[Q@CD\CZ�̀?P�?DCmEQBC�A\C�?D[OW�YDZ�BYO�?D[O�nC�A\CZ�QD�Y@@?PZYD@C�dQES�ESC�<=<�M?DEPY@E�>?@ABCDE\o�_CPB\�?̀�pCP]Q@CL�_?�PCN?PE�@?NOPQRSE�]Q?[YEQ?D\W�CmBYQ[�Z?@QD̀?qYQY@?DEPY@E\L@?BLrstu�vw9tsx� yFUfUkkJKJfz {

|}}6~6�v��|v}�}���~6�v�x�_SC�YAES?P�?̀�ESQ\�Z?@ABCDE�SY\�YZZCZ�QD̀?PBYEQ?D�DCCZCZ�̀?P�QE\�@?BN[CEQ?DL�_SC�YAES?P�BYO�Y[\?�SY]C�PC]Q\CZ�ESC�EClE�?̀�ESC�?PQRQDY[�<=<�\EYDZYPZ�̀?PBL�<D��������������������������������ESYE�D?EC\�YZZCZ�QD̀?PBYEQ?D�Y\�dC[[�Y\�PC]Q\Q?D\�E?�ESC�\EYDZYPZ�̀?PB�EClE�Q\�Y]YQ[Yn[C�̀P?B�ESC�YAES?P�YDZ�\S?A[Z�nC�PC]QCdCZL�<�]CPEQ@Y[�[QDC�QD�ESC�[C̀E�BYPRQD�?̀�ESQ\�Z?@ABCDE�QDZQ@YEC\�dSCPC�ESC�YAES?P�SY\�YZZCZ�DC@C\\YPO�QD̀?PBYEQ?D�YDZ�dSCPC�ESC�YAES?P�SY\�YZZCZ�E?�?P�ZC[CECZ�̀P?B�ESC�?PQRQDY[�<=<�EClEL_SQ\�Z?@ABCDE�SY\�QBN?PEYDE�[CRY[�@?D\C�ACD@C\L�M?D\A[EYEQ?D�dQES�YD�YEE?PDCO�Q\�CD@?APYRCZ�dQES�PC\NC@E�E?�QE\�@?BN[CEQ?D�?P�B?ZQ̀Q@YEQ?DL_SQ\�Z?@ABCDE�Q\�QDECDZCZ�E?�nC�A\CZ�QD�@?D�AD@EQ?D�dQES�<=<�>?@ABCDE\�<HGH�IHJFKW��CDCPY[�M?DZQEQ?D\�?̀�ESC�M?DEPY@E�̀?P�M?D\EPA@EQ?DW�M?D\EPA@EQ?D��YDYRCP�Y\�<Z]Q\CP�gZQEQ?D���FGH�IHJFKW�pEYDZYPZ��?PB�?̀�<RPCCBCDE��CEdCCD�idDCP�YDZ�<P@SQEC@EW�M?D\EPA@EQ?D��YDYRCP�Y\�<Z]Q\CP�gZQEQ?D��YDZ�MFGH�IHJFKW�pEYDZYPZ��?PB�?̀�<RPCCBCDE��CEdCCD�idDCP�YDZ�M?D\EPA@EQ?D��YDYRCP�Y\�<Z]Q\CPL�<=<�>?@ABCDE�<HGH�IHJFK�Q\�YZ?NECZ�QD�ESQ\�Z?@ABCDE�nO�PC̀CPCD@CL�>?�D?E�A\C�dQES�?ESCP�RCDCPY[�@?DZQEQ?D\�AD[C\\�ESQ\�Z?@ABCDE�Q\�B?ZQ̀QCZL
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HIJKL	MN	IOHPQKLRS HTL	QMUHOIQH	VMQWXLUHRY HTL	ZMO[	MN	HTPR	QMUHOIQH\ VIHL	MN	QMXXLUQLXLUH	IUV	VIHLR	MN	RWJRHIUHPIK	QMX]KLHPMU^ QMUHOIQH	RWX_ ]ÌXLUHRa VPR]WHL	OLRMKWHPMUb HLOXPUIHPMU	MO	RWR]LURPMUc XPRQLKKIULMWR	]OMdPRPMURe LUWXLOIHPMU	MN	QMUHOIQH	VMQWXLUHRLfTPJPH	I			PURWOIUQL	IUV	JMUVRLfTPJPH	J			VLHLOXPUIHPMU	MN	HTL	QMRH	MN	HTL	ZMO[IOHPQKL	S			HTL	QMUHOIQH	VMQWXLUHRghi	jklmnopm	qkprsilmt	pkltutm	kv	mhut	wxniisilmy	jklzumuklt	kv	mhi	jklmnopm	{|ilino}y	~r��}isilmon�y	olz	kmhin	jklzumuklt�y	qno�ulxty	~�ipuvupomuklty	wzzilzo	uttriz	�nukn	mk	i�iprmukl	kv	mhut	wxniisilmy	kmhin	zkprsilmt	}utmiz	ul	mhut	wxniisilmy	olz	�kzuvupomuklt	uttriz	ovmin	i�iprmukl	kv	mhut	wxniisilmy	o}}	kv	�huph	vkns	mhi	jklmnopmy	olz	oni	ot	vr}}�	o	�onm	kv	mhi	jklmnopm	ot	uv	ommophiz	mk	mhut	wxniisilm	kn	ni�iomiz	hiniul�	ghi	jklmnopm	ni�nitilmt	mhi	ilmuni	olz	ulmixnomiz	oxniisilm	�im�iil	mhi	�onmuit	hinimk	olz	tr�intizit	�nukn	lixkmuomuklty	ni�nitilmomuklty	kn	oxniisilmty	iumhin	�nummil	kn	kno}�	wl	ilrsinomukl	kv	mhi	jklmnopm	qkprsilmty	kmhin	mhol	�kzuvupomuklty	o��iont	ul	wnmup}i	��IOHPQKL	Y			HTL	ZMO[	MN	HTPR	QMUHOIQHghi	jklmnopmkn	tho}}	vr}}�	i�iprmi	mhi	�kn�	zitpnu�iz	ul	mhi	jklmnopm	qkprsilmty	i�pi�m	ot	t�ipuvupo}}�	ulzupomiz	ul	mhi	jklmnopm	qkprsilmt	mk	�i	mhi	nit�kltu�u}um�	kv	kmhint�IOHPQKL	\			VIHL	MN	QMXXLUQLXLUH	IUV	VIHLR	MN	RWJRHIUHPIK	QMX]KLHPMU�	\�S	ghi	zomi	kv	pkssilpisilm	kv	mhi	�kn�	tho}}	�i�������	���	��	���	���������	������� 				¡ ghi	zomi	kv	mhut	wxniisilm� 				¡ w	zomi	tim	vknmh	ul	o	lkmupi	mk	�nkpiiz	uttriz	��	mhi	¢�lin� 	f	¡ £tmo�}uthiz	ot	vk}}k�t��¤���¥�	¦	§¦��	�¥	¦	̈�¦��	��	§���¥̈���	���	§¦��	��	��̈ �̈���̈���	��	���	©�¥���ªivin	mk	~ipmukl	«¬	¬	««	®	�r}mu�}i	jklmnopm	~rsson��	\�Y	ghi	jklmnopm	gusi	tho}}	�i	siotrniz	vnks	mhi	zomi	kv	pkssilpisilm	kv	mhi	�kn���	\�\	R̄°±²³́²µ³¶	Q·̧¹¶º²µ·́	·»	²¼º	]½·¾º¿²	·½	]·½²µ·́±	H¼º½º·»�	\�\�S	~r�Àipm	mk	ozÀrtmsilmt	kv	mhi	jklmnopm	gusi	ot	�nkÁuziz	ul	mhi	jklmnopm	qkprsilmty	mhi	zomi	kv	~r�tmolmuo}	jks�}imukl	kv	mhi	�kn�	kv	o}}	kv	mhi	jklmnopmknt	vkn	mhi	ÂnkÀipm	�u}}	�i��¤���¥�	���	§¦��	��	ÃÄ���¦���¦�	��̈Å������	��	���	©�¥�	��	¦��	����¥¦���¥�	��¥	���	Æ¥�Ç�����		



������ ���	
������	����	�	�����	���������	 	��!"#	��$�#	����#	����#	%�&	�����	�''	�����(	��(��)�&�	*+��	������%�	��(�����	�,	���������(#-	*������%�	��(�����	�,	���������(#-	*���#-	���	���	.���#	%�&	*���	�����%��	
������(-	%��	��%&��%�/(	�,	+��	������%�	��(�����	�,	���������(�	+��(	&������	0%(	���&��&	%�	�!1��1�2	3+	��	�!4��4���2	�&��	5�&��	6�����2�2��27	0����	�8����(	��	��4�!4���"#	�(	���	,��	��(%'�#	�(	'����(�&	,��	���9����	(�	��'�#	%�&	�%�	��'�	:�	(�&	��	%����&%���	0���	���	���	�����%��	
������(;	+���(	�,	<��)����	+�	������	���������	)��'%����(#	�9�%�'	&����,�=%�%�����%��(�����>?@A	BC�@?D	 E�!2!77���2F G

H	IJIJK	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	̂Y	_S\R̂SXV	SY	RZP	cS\d	SY	Tee	SY	RZP	[SXR\TQRS\V	YS\	RZP	f\SOPQR	T\P	RS	NP	QSW_ePRPU	_\̂S\	RS	LMNVRTXR̂Te	[SW_ePR̂SX	SY	RZP	PXR̂\P	cS\d	SY	Tee	SY	RZP	[SXR\TQRS\V	YS\	RZP	f\SOPQRb	RZP	[SXR\TQRS\V	VZTee	TQẐP̀P	LMNVRTXR̂Te	[SW_ePR̂SX	SY	VMQZ	_S\R̂SXV	Ng	RZP	YSeeSĥXi	UTRPVjklmnolp	lq	rlms tuvwnxpnoxy	zl{|y}nolp	~xn}		H	IJ�	r�}p	n�}	rlms	lq	n�ow	zlpnmx�n�	lm	xp�	klmnolp	��}m}lq�	ow	tuvwnxpnoxyy�	zl{|y}n}H	IJ�J�	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	RZP	[SXR\TQRS\	VZTee	VMNVRTXR̂Teeg	QSW_ePRP	RZP	PXR̂\P	cS\d	SY	RẐV	[SXR\TQRj������	���	��	���	���������	�����	���	��������	���	���������	��������������				  ¡SR	eTRP\	RZTX				¢				£	QTePXUT\	UTgV	Y\SW	RZP	UTRP	SY	QSWWPXQPWPXR	SY	RZP	cS\d¤�				  ¥g	RZP	YSeeSĥXi	UTRPj			H	IJ�JK	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	̂Y	_S\R̂SXV	SY	RZP	cS\d	SY	RẐV	[SXR\TQR	T\P	RS	NP	VMNVRTXR̂Teeg	QSW_ePRP	_\̂S\	RS	hZPX	RZP	PXR̂\P	cS\d	SY	RẐV	[SXR\TQR	VZTee	NP	VMNVRTXR̂Teeg	QSW_ePRPb	RZP	[SXR\TQRS\	VZTee	VMNVRTXR̂Teeg	QSW_ePRP	VMQZ	_S\R̂SXV	Ng	RZP	YSeeSĥXi	UTRPVjklmnolp	lq	rlms ~xn}	nl	v}	wuvwnxpnoxyy�	�l{|y}n}		H	IJ�JI	¦Y	RZP	[SXR\TQRS\	YT̂eV	RS	VMNVRTXR̂Teeg	QSW_ePRP	RZP	cS\d	SY	RẐV	[SXR\TQRb	S\	_S\R̂SXV	RZP\PSYb	TV	_\S̀ ÛPU	̂X	RẐV	LPQR̂SX	§¤̈b	ê©M̂UTRPU	UTWTiPVb	̂Y	TXgb	VZTee	NP	TVVPVVPU	TV	VPR	YS\RZ	̂X	LPQR̂SX	̈¤ª¤«¬�z®̄	�			z°±�¬«z�	t²³H	�J�	]ZP	́hXP\	VZTee	_Tg	RZP	[SXR\TQRS\	RZP	[SXR\TQR	LMW	̂X	QM\\PXR	YMXUV	YS\	RZP	[SXR\TQRS\µV	_P\YS\WTXQP	SY	RZP	[SXR\TQR¤	]ZP	[SXR\TQR	LMW	VZTee	NP	SXP	SY	RZP	YSeeSĥXij	������	���	�����������	������	¶	  LR̂_MeTRPU	LMWb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤·	NPeSh�				  [SVR	SY	RZP	cS\d	_eMV	RZP	[SXR\TQRS\µV	̧PPb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤§	NPeSh�				  [SVR	SY	RZP	cS\d	_eMV	RZP	[SXR\TQRS\µV	̧PP	ĥRZ	T	¹MT\TXRPPU	ºT»̂WMW	f\̂QPb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤̈	NPeShH	�JK	tno|uyxn}¼	tu{H	�JKJ�	]ZP	[SXR\TQR	LMW	VZTee	NP				¢½				£b	VMNOPQR	RS	TUÛR̂SXV	TXU	UPUMQR̂SXV	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRV¤H	�JKJK	«yn}mpxn}wH	�JKJKJ�	¾eRP\XTRPVb	̂Y	TXgb	̂XQeMUPU	̂X	RZP	[SXR\TQR	LMWjn}{ kmo�}		H	�JKJKJK	LMNOPQR	RS	RZP	QSXÛR̂SXV	XSRPU	NPeShb	RZP	YSeeSĥXi	TeRP\XTRPV	WTg	NP	TQQP_RPU	Ng	RZP	́hXP\	YSeeSĥXi	P»PQMR̂SX	SY	RẐV	¾i\PPWPXR¤	¿_SX	TQQP_RTXQPb	RZP	́hXP\	VZTee	̂VVMP	T	ºSÛŶQTR̂SX	RS	RẐV	¾i\PPWPXR¤�À�����	�����	����	���������	���	���	����������	����	�Á��	��	���	���	���	Â����	��	������	���	�����������n}{ kmo�} zlp¼onolpw	qlm	«��}|nxp�}		H	�JKJI	¾eeShTXQPVb	̂Y	TXgb	̂XQeMUPU	̂X	RZP	[SXR\TQR	LMWj�À�������	����	�����������
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HIJK LMNOJ		P	QRSRQ	TUVW	XYVZ[\]	V̂	_Ùabcdefghij	gke	hgel	mfd	ngmge	gke	ofhg	pqhres	mfd	tomfghgj	uhlhgmghvfns	hi	mfjs	gv	wkhrk	gke	ofhg	pqhre	whuu	xe	mppuhrmxueyzHIJK {|NI}	~|�	�NKNI~IN�|} LMNOJ	�JM	{|NI	���R���		b�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedz���H���	�			L�������P	�R�	LM��MJ}}	L~�KJ|I}P	�R�R�	�_\[�	�X�U	�XX�VZ_WV�U\	̂�Y	�_̀�[UW	\���VWW[�	W�	W [	¡�U\WY�ZWV�U	¢_U_£[Y	�̀	W [	¡�UWY_ZW�Y]	_U�	¡[YWV̂VZ_W[\	̂�Y	�_̀�[UW	V\\�[�	�̀	W [	¡�U\WY�ZWV�U	¢_U_£[Y	_U�	�YZ VW[ZW]	W [	¤¥U[Y	\ _��	�_¦[	XY�£Y[\\	X_̀�[UW\	�U	_ZZ��UW	�̂	W [	¡�UWY_ZW	§��]	W�	W [	¡�UWY_ZW�Y]	_\	XY�̈V�[�	�[��¥	_U�	[�\[¥ [Y[	VU	W [	¡�UWY_ZW	©�Z��[UW\ªP	�R�RS	« [	X[YV��	Z�̈[Y[�	�̀	[_Z 	�XX�VZ_WV�U	̂�Y	�_̀�[UW	\ _��	�[	�U[	Z_�[U�_Y	��UW 	[U�VU£	�U	W [	�_\W	�_̀	�̂	W [	��UW ]	�Y	_\	̂����¥\a		P	�R�R¬	�Y�̈V�[�	W _W	_U	�XX�VZ_WV�U	̂�Y	�_̀�[UW	V\	Y[Z[V̈[�	�̀	W [	¡�U\WY�ZWV�U	¢_U_£[Y	U�W	�_W[Y	W _U	W [	̂V̂W 	®W ̄	�_̀	�̂	_	��UW ]	W [	¤¥U[Y	\ _��	�_¦[	X_̀�[UW	�̂	W [	_���UW	Z[YWV̂V[�	W�	W [	¡�UWY_ZW�Y	U�W	�_W[Y	W _U	W [	W VYWV[W 	°±W ̄		�_̀	�̂	W [	\_�[	��UW ª	²̂	_U	�XX�VZ_WV�U	̂�Y	�_̀�[UW	V\	Y[Z[V̈[�	�̀	W [	¡�U\WY�ZWV�U	¢_U_£[Y	_̂W[Y	W [	_XX�VZ_WV�U	�_W[	̂V³[�	_��̈[]	X_̀�[UW	�̂	W [	_���UW	Z[YWV̂V[�	\ _��	�[	�_�[	�̀	W [	¤¥U[Y	U�W	�_W[Y	W _U	̂�YẀ́ V̂̈[		µ®	̄	�_̀\	_̂W[Y	W [	¡�U\WY�ZWV�U	¢_U_£[Y	Y[Z[V̈[\	W [	�XX�VZ_WV�U	̂�Y	�_̀�[UWªb¶edeqmus	ngmge	vq	uvrmu	umwn	lmj	qetohqe	pmjlefg	whgkhf	m	reqgmhf	peqhvd	vi	ghleyzP	�R�RQ	LM��MJ}}	L~�KJ|I}	·̧ JMJ	I̧J	��|IM~OI	�¹K	N}	º~}J�	�|	~	�IN�¹»~IJ�	�¹KP	�R�RQR�	¼_Z 	�XX�VZ_WV�U	̂�Y	�_̀�[UW	\ _��	�[	�_\[�	�U	W [	��\W	Y[Z[UW	\Z [���[	�̂	̈_��[\	\���VWW[�	�̀	W [	¡�UWY_ZW�Y	VU	_ZZ�Y�_UZ[	¥VW 	W [	¡�UWY_ZW	©�Z��[UW\ª	« [	\Z [���[	�̂	̈_��[\	\ _��	_���Z_W[	W [	[UWVY[	¡�UWY_ZW	§��	_��U£	W [	_̈YV��\	X�YWV�U\	�̂	W [	½�Y¦ª	« [	\Z [���[	�̂	̈_��[\	\ _��	�[	XY[X_Y[�	VU	\�Z 	̂�Y�]	_U�	\�XX�YW[�	�̀	\�Z 	�_W_	W�	\��\W_UWV_W[	VW\	_ZZ�Y_Z̀]	_\	W [	¡�U\WY�ZWV�U	¢_U_£[Y	_U�	�YZ VW[ZW	�_̀	Y[¾�VY[ª	« V\	\Z [���[	�̂	̈_��[\]	�U�[\\	��¿[ZW[�	W�	�̀	W [	¡�U\WY�ZWV�U	¢_U_£[Y	�Y	�YZ VW[ZW]	\ _��	�[	�\[�	_\	_	�_\V\	̂�Y	Y[̈V[¥VU£	W [	¡�UWY_ZW�YÀ\	�XX�VZ_WV�U\	̂�Y	�_̀�[UWªP	�R�RQRS	�XX�VZ_WV�U\	̂�Y	�_̀�[UW	\ _��	\ �¥	W [	X[YZ[UW_£[	�̂	Z��X�[WV�U	�̂	[_Z 	X�YWV�U	�̂	W [	½�Y¦	_\	�̂	W [	[U�	�̂	W [	X[YV��	Z�̈[Y[�	�̀	W [	�XX�VZ_WV�U	̂�Y	�_̀�[UWªP	�R�RQR¬	²U	_ZZ�Y�_UZ[	¥VW 	�²�	©�Z��[UW	�Á°ÁÂÃÁ±ÄÅ]	Æ[U[Y_�	¡�U�VWV�U\	�̂	W [	¡�UWY_ZW	̂�Y	¡�U\WY�ZWV�U]	¡�U\WY�ZWV�U	¢_U_£[Y	_\	��̈V\[Y	¼�VWV�U]	_U�	\��¿[ZW	W�	W [	�W [Y	XY�̈V\V�U\	�̂	W [	¡�UWY_ZW	©�Z��[UW\]	W [	_���UW	�̂	[_Z 	XY�£Y[\\	X_̀�[UW	\ _��	�[	Z��X�W[�	_\	̂����¥\aP	�R�RQR¬R�	« [	_���UW	�̂	[_Z 	XY�£Y[\\	X_̀�[UW	\ _��	̂VY\W	VUZ���[aR� « _W	X�YWV�U	�̂	W [	¡�UWY_ZW	§��	XY�X[Y�̀	_���Z_��[	W�	Z��X�[W[�	½�Y¦Ç
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HI JKLM	NOPMQOR	OS	MKT	UORMPLVM	WXY	NPONTPZ[	LZZOVL\ZT	MO	YLMTPQLZ]	LR̂	T_XQNYTRM	̂TZQ̀TPT̂	LR̂	]XQML\Z[	]MOPT̂	LM	MKT	]QMT	SOP	]X\]T_XTRM	QRVOPNOPLMQOR	QR	MKT	VOYNZTMT̂	VOR]MPXVMQORa	OPa	QS	LNNPÒT̂	QR	L̂ L̀RVT	\[	MKT	bcRTPa	]XQML\Z[	]MOPT̂	OSS	MKT	]QMT	LM	L	ZOVLMQOR	LdPTT̂	XNOR	QR	cPQMQRde	LR̂Hf JKLM	NOPMQOR	OS	UOR]MPXVMQOR	UKLRdT	gQPTVMQ̀T]	MKLM	MKT	hPVKQMTVM	̂TMTPYQRT]a	QR	MKT	hPVKQMTVMi]	NPOST]]QORLZ	jX̂dYTRMa	MO	\T	PTL]ORL\Z[	jX]MQSQT̂kl	mHnHoHfHI	JKT	LYOXRM	OS	TLVK	NPOdPT]]	NL[YTRM	]KLZZ	MKTR	\T	PT̂XVT̂	\[pHn JKT	LddPTdLMT	OS	LR[	LYOXRM]	NPT̀QOX]Z[	NLQ̂	\[	MKT	bcRTPeHI JKT	LYOXRMa	QS	LR[a	SOP	qOPr	MKLM	PTYLQR]	XRVOPPTVMT̂	LR̂	SOP	cKQVK	MKT	hPVKQMTVM	KL]	NPT̀QOX]Z[	cQMKKTẐ	L	UTPMQSQVLMT	SOP	sL[YTRM	L]	NPÒQ̂T̂	QR	hPMQVZT	t	OS	huh	gOVXYTRM	hvwvxvyzteHf hR[	LYOXRM	SOP	cKQVK	MKT	UORMPLVMOP	̂OT]	ROM	QRMTR̂	MO	NL[	L	WX\VORMPLVMOP	OP	YLMTPQLZ	]XNNZQTPa	XRZT]]	MKT	qOPr	KL]	\TTR	NTPSOPYT̂	\[	OMKTP]	MKT	UORMPLVMOP	QRMTR̂]	MO	NL[eHo {OP	qOPr	NTPSOPYT̂	OP	̂TSTVM]	̂Q]VÒTPT̂	]QRVT	MKT	ZL]M	NL[YTRM	LNNZQVLMQORa	LR[	LYOXRM	SOP	cKQVK	MKT	hPVKQMTVM	YL[	cQMKKOẐ	NL[YTRMa	OP	RXZZQS[	L	UTPMQSQVLMT	OS	sL[YTRM	QR	cKOZT	OP	QR	NLPMa	L]	NPÒQ̂T̂	QR	hPMQVZT	t	OS	huh	gOVXYTRM	hvwvxvyzte	LR̂Hm |TMLQRLdT	cQMKKTẐ	NXP]XLRM	MO	WTVMQOR	}kzk~k�����������	��������l	mHnH�	���������l	mHnH�Hn	{OP	TLVK	NPOdPT]]	NL[YTRM	YL̂T	NPQOP	MO	cKTR	MKT	qOPr	OS	MKQ]	UORMPLVM	Q]	]X\]MLRMQLZZ[	VOYNZTMTa	MKT	bcRTP	YL[	cQMKKOẐ	MKT	SOZZOcQRd	LYOXRMa	L]	PTMLQRLdTa	SPOY	MKT	NL[YTRM	OMKTPcQ]T	̂XTp�������	�	����������	��	������	��	��	��������	��	���������	����	����	�����������	���	������� 	¡��	������	��	���������	���	��	�������	��	��¢������	��� �{Q̀T	NTPVTRM	£}¤¥�����������	��������l	mHnH�HI	|T̂XVMQOR	OP	ZQYQMLMQOR	OS	PTMLQRLdTa	QS	LR[a	]KLZZ	\T	L]	SOZZOc]p���	���	���������	�����������	��	¦������	§ ̈ © ̈	��	��	��	��������	�����	��	����	���	������	ª��«	��	����	¬�������	��	�������������	��������	���������	�������������	���	����������	��	��������	��	���	ª��«	��	���¢����	��	¦������	® ̄ °	������	���¢������	���	����	������������� �		l	mHnH�Hf	±²VTNM	L]	]TM	SOPMK	QR	MKQ]	WTVMQOR	}kzk~kwa	cKTR	MKT	qOPr	OS	MKQ]	UORMPLVM	Q]	]X\]MLRMQLZZ[	VOYNZTMTa	MKT	UORMPLVMOP	YL[	]X\YQM	LR	hNNZQVLMQOR	SOP	sL[YTRM	MKLM	QRVZX̂T]	MKT	PTMLQRLdT	cQMKKTẐ	SPOY	NPQOP	hNNZQVLMQOR]	SOP	sL[YTRM	NXP]XLRM	MO	MKQ]	WTVMQOR	}kzk~k	JKT	hNNZQVLMQOR	SOP	sL[YTRM	]X\YQMMT̂	cKTR	MKT	qOPr	OS	MKQ]	UORMPLVM	Q]	]X\]MLRMQLZZ[	VOYNZTMT	]KLZZ	ROM	QRVZX̂T	PTMLQRLdT	L]	SOZZOc]p�������	���	�����	����������	���	�������	��	���������	����	���	ª��«	��	����	¬�������	��	�������������	��������	��	����	¦����������	¬���������	��	���	ª��«	��	���	¬����������	��	���	���³���	��	��������	������� �		l	mHI	́���µ	¶�·̧���l	mHIHn	́���µ	¶�·̧���	¹º�»�	�º�	¼½��»�¾�	¿À̧	�Á	Â�Á�Ã	½�	�	¿��ÄÀµ���Ã	¿À̧l	mHIHnHn	{QRLZ	NL[YTRMa	VOR]MQMXMQRd	MKT	TRMQPT	XRNLQ̂	\LZLRVT	OS	MKT	UORMPLVM	WXYa	]KLZZ	\T	YL̂T	\[	MKT	bcRTP	MO	MKT	UORMPLVMOP	cKTR	Hn MKT	UORMPLVMOP	KL]	SXZZ[	NTPSOPYT̂	MKT	UORMPLVM	T²VTNM	SOP	MKT	UORMPLVMOPi]	PT]NOR]Q\QZQM[	MO	VOPPTVM	qOPr	L]	NPÒQ̂T̂	QR	hPMQVZT	zv	OS	huh	gOVXYTRM	hvwvxvyzta	LR̂	MO	]LMQ]S[	OMKTP	PT_XQPTYTRM]a	QS	LR[a	cKQVK	T²MTR̂	\T[OR̂	SQRLZ	NL[YTRMe	LR̂HI L	SQRLZ	UTPMQSQVLMT	SOP	sL[YTRM	OP	sPOjTVM	UTPMQSQVLMT	SOP	sL[YTRM	KL]	\TTR	Q]]XT̂	\[	MKT	hPVKQMTVMkl	mHIHnHI	JKT	bcRTPi]	SQRLZ	NL[YTRM	MO	MKT	UORMPLVMOP	]KLZZ	\T	YL̂T	RO	ZLMTP	MKLR	wy	̂L[]	LSMTP	MKT	Q]]XLRVT	OS	MKT	SQRLZ	UTPMQSQVLMT	SOP	sL[YTRM	OP	sPOjTVM	UTPMQSQVLMT	SOP	sL[YTRMa	OP	L]	SOZZOc]p		
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HIJKJLKJMNO	PQRQSQPTUVWXYZ[	\			]X̂_̀W[	V[̂aZ̀WXabc	\de	Xfghgij	]klgmgnf	oipkqrst	uvwsxytwy	zx{{	|tv}t	~|	��xyx~{	�twx|x��	�~�tv	��v|�~�y	y�	uvyxw{t	��	��	u�u	��w��t�y	u���������	��{t||	yst	�~vyxt|	~���x�y	�t{�z	~��ystv	x��x}x��~{�	��y	~	�~vy�	y�	ysx|	u�vtt�t�y�	y�	|tv}t	~|	��xyx~{	�twx|x��	�~�tv�H��	SNQ	MJKS�QO	��S�JRR�	JLKQQ�	��OQKS	SNQ	�J�Q�	JPPKQOO	J�P	�SNQK	���SJ�S	����K�JS���	��	SNQ	���S�JR	 Q��O���	¡J¢QK�	��	�SNQK	SNJ�	SNQ	£K�N�SQ�S¤T								c	\d¥	¦gf§gf̈	]gm©ªhk	Vkmnjªhgnf«�v	~��	¬{~x�	|��twy	y��	��y	��y	vt|�{}t�	���	�t�x~yx��	��v|�~�y	y�	uvyxw{t	��	��	u�u	��w��t�y	u���������	yst	�tys��	��	�x��x��	�x|��yt	vt|�{�yx��	|s~{{	�t	~|	��{{�z|®H̄NQ�¢	SNQ	JMMK�MK�JSQ	°�±¤T²				³ uv�xyv~yx��	��v|�~�y	y�	uvyxw{t	��	��	u�u	��w��t�y	u���������²	́	³ µxyx�~yx��	x�	~	w��vy	��	w���tyt�y	�vx|�xwyx���²				³ ¶ystv®	H·MQ����T			��	yst	¶z�tv	~��	¬��yv~wy�v	��	��y	|t{twy	~	�tys��	��	�x��x��	�x|��yt	vt|�{�yx���	�v	��	��y	|��|ţ�t�y{�	~�vtt	x�	zvxyx��	y�	~	�x��x��	�x|��yt	vt|�{�yx��	�tys��	�ystv	ys~�	{xyx�~yx���	¬{~x�|	zx{{	�t	vt|�{}t�	��	{xyx�~yx��	x�	~	w��vy	��	w���tyt�y	�vx|�xwyx���UVWXYZ[	¹			W[VoXbUWXab	aV	̂`̂_[b̂Xabc	¹de	º»kqk	h»k	Ynfhqilh	̂ª¼	gm	i	̂hg©ªjihk§	̂ª¼c	¹dede	rst	¬��yv~wy	�~�	�t	ytv�x�~yt�	��	yst	¶z�tv	�v	yst	¬��yv~wy�v	~|	�v�}x�t�	x�	uvyxw{t	�½	��	u�u	��w��t�y	u���������HIJKJLKJMNO	PQRQSQPTc	¹ded¥	rst	¾�v�	�~�	�t	|�|�t��t�	��	yst	¶z�tv	~|	�v�}x�t�	x�	uvyxw{t	�½	��	u�u	��w��t�y	u���������HIJKJLKJMNO	PQRQSQPTc	¹d¿	̂ªm©kfmgnfrst	¾�v�	�~�	�t	|�|�t��t�	��	yst	¶z�tv	~|	�v�}x�t�	x�	uvyxw{t	�½	��	u�u	��w��t�y	u��������À	x�	|�ws	w~|t�	yst	¬��yv~wy	Á��	~��	¬��yv~wy	rx�t	|s~{{	�t	x�wvt~|t�	~|	�v�}x�t�	x�	uvyxw{t	�½	��	u�u	��w��t�y	u���������	tÂwt�y	ys~y	yst	ytv�	Ã�v��xyÃ	|s~{{	�t	���tv|y���	y�	�t~�	yst	¬��yv~wy�vÄ|	«tt	~|	�t|wvx�t�	x�	Átwyx��	½����	�v	½�½���	~|	~��{xw~�{t�	��	ysx|	u�vtt�t�y�UVWXYZ[	Å			oX̂Y[ZZUb[à 	̂_VaÆX̂Xab̂c	Åde	¾stvt	vt�tvt�wt	x|	�~�t	x�	ysx|	u�vtt�t�y	y�	~	�v�}x|x��	��	u�u	��w��t�y	u��������	�v	~��ystv	¬��yv~wy	��w��t�y�	yst	vt�tvt�wt	vt�tv|	y�	ys~y	�v�}x|x��	~|	~�t��t�	�v	|���{t�t�yt�	��	�ystv	�v�}x|x��|	��	yst	¬��yv~wy	��w��t�y|�c	Åd¥	rst	¶z�tvÄ|	vt�vt|t�y~yx}t®HÇJ�Q�	JPPKQOO�	Q�J�R	JPPKQOO�	J�P	�SNQK	����K�JS���T�v�	È~v}t�	Á�y{~��u||x|y~�y	Á��tvx�yt��t�y	��v	É�|x�t||¬�v�z~{{	¬t�yv~{	Áws��{	�x|yvxwy�½	��{tzx{�	u}t��	¬�v�z~{{Ê¶�ÊÈ��|���	ËÌ	�����Ís��t®		ÎÏ½�Ð	��½ÊÏ����	tÂy�	Ñ��½Ò�~x{®		s|�y{~��Ów�v�z~{{|ws��{|�w��
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H	IJK	LMN	OPQRSTURPSVW	SNXSNWNQRTRYZN[\]̂_̀a	̂bbc̀dda	̀_̂ef	̂bbc̀dda	̂gb	hij̀c	egkhc_̂iehgl												H	IJm	nNYRMNS	RMN	opQNSVW	QPS	RMN	OPQRSTURPSVW	SNXSNWNQRTRYZN	WMTqq	rN	UMTQsNt	pYRMPuR	RNQ	tTvWV	XSYPS	QPRYUN	RP	RMN	PRMNS	XTSRvwH	IJx	yz{|}~z��	~z�	��z�{H	IJxJ�	LMN	opQNS	TQt	RMN	OPQRSTURPS	WMTqq	XuSUMTWN	TQt	�TYQRTYQ	YQWuSTQUN	TW	WNR	�PSRM	YQ	���	�PUu�NQR	�����������	�RTQtTSt	�PS�	P�	�sSNN�NQR	�NRpNNQ	opQNS	TQt	OPQRSTURPS�	OPQWRSuURYPQ	�TQTsNS	TW	�tZYWNS	�tYRYPQ�	��MYrYR	��	�QWuSTQUN	TQt	�PQtW�	TQt	NqWNpMNSN	YQ	RMN	OPQRSTUR	�PUu�NQRWwH	IJxJ�	LMN	OPQRSTURPS	WMTqq	XSPZYtN	rPQtW	TW	WNR	�PSRM	YQ	���	�PUu�NQR	�����������	��MYrYR	��	TQt	NqWNpMNSN	YQ	RMN	OPQRSTUR	�PUu�NQRWwH	IJ�	nPRYUN	YQ	NqNURSPQYU	�PS�TR�	XuSWuTQR	RP	�SRYUqN	�	P�	���	�PUu�NQR	����������	�Tv	rN	sYZNQ	YQ	TUUPStTQUN	pYRM	���	�PUu�NQR	�����������	�uYqtYQs	�Q�PS�TRYPQ	�PtNqYQs	TQt	�YsYRTq	�TRT	��MYrYR�	Y�	UP�XqNRNt�	PS	TW	PRMNSpYWN	WNR	�PSRM	rNqPp[\�k	hij̀c	iĵg	eg	̂��hcb̂g�̀	�eij	���	�h��_̀gi	 ¡¢£¤¡¢¥£a	egd̀ci	c̀¦�ec̀_̀gid	khc	b̀fe§̀ceg̈	ghie�̀	eg	̀f̀�ichge�	khc_̂i	d��j	̂d	ĝ_̀a	ieif̀a	̂gb	̀_̂ef	̂bbc̀dd	hk	ij̀	c̀�e©ègi	̂gb	�j̀ij̀c	̂gb	jh�	ij̀	dªdì_	�eff	«̀	c̀¦�ec̀b	ih	̈̀g̀ĉì		̂c̀̂ b	c̀�̀e©i	khc	ij̀	iĉgd_eddehg¬l		H	IJ	®̄°�}	±}�²³{³�z{́�w		�Qv	uQuWNt	�qqPpTQUN	OPWRW	RP	rN	SNRuSQNt	RP	opQNSw\µ̂ĉ c̈̂©jd	b̀f̀ìbl¶·̧y¹º»	¼			»½¾¿»·¶̧y®½	®À	¹®½̧·¶¹̧	Á®¹¾¿»½̧ÂH	¼J�	LMYW	�sSNN�NQR	YW	UP�XSYWNt	P�	RMN	�PqqPpYQs	tPUu�NQRW[J� ���	�PUu�NQR	�����������	�RTQtTSt	�PS�	P�	�sSNN�NQR	�NRpNNQ	opQNS	TQt	OPQRSTURPS�	OPQWRSuURYPQ	�TQTsNS	TW	�tZYWNS	�tYRYPQJ� ���	�PUu�NQR	�����������	��MYrYR	��	�QWuSTQUN	TQt	�PQtW	��MYrYRJK ���	�PUu�NQR	�����������	ÃNQNSTq	OPQtYRYPQW	P�	RMN	OPQRSTUR	�PS	OPQWRSuURYPQ�	OPQWRSuURYPQ	�TQTsNS	TW	�tZYWNS	�tYRYPQJm\µ̂ĉ c̈̂©jd	b̀f̀ìbl�STpYQsW½|ÄÅ�} ³̧̄Æ� Á~̄���	��	�Ç ÈYWR	P�	�STpYQs	�MNNRWJx �XNUY�YUTRYPQWÂ��̄³�z ³̧̄Æ� Á~̄� É~Ê�{��	��	�� LTrqN	P�	OPQRNQRWJ� �ttNQtT�	Y�	TQv[
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HIJKLM NOPL QORLS		TUVWXUYZ	U[	\]]̂Y]_	V̂̀_WXYa	WU	bX]]XYa	UV	cVUcUZ_̀	V̂deXV̂f̂YWZ	_V̂	YUW	c_VW	U[	Wĝ	hUYWV_iW	jUief̂YWZ	eỲ̂ZZ	Wĝ	bX]]XYa	UV	cVUcUZ_̀	V̂deXV̂f̂YWZ	_V̂	_̀ZU	̂Yef̂V_Ŵ]	XY	WgXZ	\VWXì̂	klmnopoqporst	uvwvxvuyz{ |WĝV	]Uief̂YWZ}	X[	_Y~}	̀XZŴ]	b̂ Ù��mnopoqpors	uvwvxvuy�ĝ	hUYWV_iW	jUief̂YWZ	XYìe]̂	Wĝ	�UWXî	�U	�X]]̂VZ	�\]�̂VWXẐf̂YW�}	�YZWVeiWXUYZ	WU	�X]]̂VZ}	�ecc̀̂ f̂YW_V~	�YZWVeiWXUYZ	WU	�X]]̂VZ}	�X]	�UVf	�XYìe]XYa	�YXW	TVXîZ�	�̂�̂ieŴ]	b~	�X]]̂V�}	Wĝ	�UY�hÙ̀eZX�̂	�X]]XYa	ĥVWX[Xi_WXUY	�̂�̂ieŴ]	b~	�X]]̂V�}	�̂ŶV_̀	hUY]XWXUYZ}		�ĉiX[Xi_WXUYZ}	jV_�XYaZ}	\]]̂Y]_	XZZê]	cVXUV	WU	̂�̂ieWXUY	U[	Wĝ	hUYWV_iW}	\aV̂̂ f̂YW	b̂W�̂ Ŷ	|�ŶV	_Y]	hUYWV_iWUV	��\aV̂̂ f̂YW��}	UWĝV	jUief̂YWZ	̀XZŴ]	XY	Wĝ	\aV̂̂ f̂YW}	_Y]	�U]X[Xi_WXUYZ	XZZê]	UV	ŶaUWX_Ŵ]	_[ŴV	V̂îXcW	U[	bX]Z	UV	̂�̂ieWXUY	U[	Wĝ	\aV̂̂ f̂YWl		�ĝV̂	Wĝ	ŴVf	�\aV̂̂ f̂YW�}	�hUYWV_iW�	UV	�TVXf̂	hUYWV_iW�	XZ	eẐ]	XY	Wĝ	�̂ŶV_̀	hUY]XWXUYZ	_Y]	UWĝV	hUYWV_iW	jUief̂YWZ}	XW	Zg_̀̀	f̂_Y	Wĝ	Ẑc_V_Ŵ	|�ŶV�hUYWV_iWUV	\aV̂̂ f̂YW	b̂W�̂ Ŷ	Wĝ	|�ŶV	_Y]	_̂ig	TVXf̂	hUYWV_iWUV	X]̂YWX[X̂]	XY	hUY]XWXUYZ	U[	Wĝ	hUYWV_iW	��̂ŶV_̀	_Y]	UWĝV	iUY]XWXUYZ�l�gXZ	\aV̂̂ f̂YW	XZ	̂YŴV̂]	XYWU	_Z	U[	Wĝ	]_~	_Y]	~̂_V	[XVZW	�VXWŴY	_bU�̂l		 		��H��	m��q�ox�pvy ��H�������	m��q�ox�pvy				 					mnp��xvu	�o�v	o�u	x�xwvy mnp��xvu	�o�v	o�u	x�xwvy
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D����E FGHI�GJ�IKL�MGNO�PQRH�IKL�FGSINTUIGNVH�WLL�XYIK�T�ZRTNTSILL[�\T]ŶR̂ �_NYUL̀�YS�TUUGN[TSUL�XYIK�aLUIYGS�bcb�dLQGXefTHL[�GS�IKL�HLQLUIYGS�TdGgL̀�UĜ PQLIL�aLUIYGS�bch̀�bci�GN�bcb�dLQGXcjklmn�op�oqr�stuv�tw�vxy�zt{|�k}~u�st�v{��vt{�u��yy���vxt~v���m~�{��vyy�������~��k{��yp�oqrq���KL�FGHI�GJ�IKL�MGNO�YH�TH�[LJYSL[�YS��]KYdYI�f̀��LILN̂YSTIYGS�GJ�IKL�FGHI�GJ�IKL�MGNOcp�oqrq���KL�FGSINTUIGNVH�WLL�������������������������������� �¡����� ��¢��£��¤������¢������¥¦�¦��� ���§�����¦�¦����¢��¡���������̈��©��ª«��p�oqrqr��KL�̂LIKG[�GJ�T[¬RHÎLSI�GJ�IKL�FGSINTUIGNVH�WLL�JGN�UKTSLH�YS�IKL�MGNO���p�oqrqo�®ŶYITIYGSH̀�YJ�TS̄ �̀GS�T�aRdUGSINTUIGNVH�GgLNKLT[�TS[�PNGJYI�JGN�YSUNLTHLH�YS�IKL�UGHI�GJ�YIH�PGNIYGS�GJ�IKL�MGNO���p�oqrq°�±LSITQ�NTILH�JGN�FGSINTUIGN²GXSL[�L³RYP̂ LSI�HKTQQ�SGI�L]ULL[����PLNULSI�e����́j�GJ�IKL�HITS[TN[�NLSITQ�NTIL�PTY[�TI�IKL�PQTUL�GJ�IKL�_NG¬LUIc�p�oqrqµ�¶SYI�PNYULH̀�YJ�TS̄��·§���¦ ̧��¢��¦������§��������¢����¦����¦�����§�¹����¦�̧��¦�¦���¦�����¦ ���̧�����º¢¦�¢��¢����¦����¦���º¦���»������¦��»��ª«¼vy� ½��vu�����¾���v�v�t�u k{��y�¿y{�½��v�ÀÁÂqÂÂÃ��p�oqrqÄ��KL�FGSINTUIGN�HKTQQ�PNLPTNL�TS[�HRd̂ YI�IG�IKL�FGSHINRUIYGS�\TSTLǸ�XYIKYS�Åb�[T̄H�GJ�L]LURIYS�IKYH�ÆNLL̂LSÌ�T�XNYIILS�FGSINGQ��HIŶTIL�JGN�IKL�ÇXSLNVH�NLgYLX�TS[�TPPNGgTQc��KL�FGSINGQ��HIŶTIL�HKTQQ�YSUQR[L�IKL�YIL̂H�YS�aLUIYGS�fcÅ�GJ��]KYdYI�f̀��LILN̂YSTIYGS�GJ�IKL�FGHI�GJ�IKL�MGNOcp�oqo�stuv�tw�vxy�zt{|�k}~u�st�v{��vt{�u��yy���vx���m~�{��vyy�������~��k{��yp�oqoq���KL�FGHI�GJ�IKL�MGNO�YH�TH�[LJYSL[�YS��]KYdYI�f̀��LILN̂YSTIYGS�GJ�IKL�FGHI�GJ�IKL�MGNOcp�oqoq���KL�FGSINTUIGNVH�WLL�������������������������������� �¡����� ��¢��£��¤������¢������¥¦�¦��� ���§�����¦�¦����¢��¡���������̈��©��ª«��p�oqoqr��KL�̂LIKG[�GJ�T[¬RHÎLSI�GJ�IKL�FGSINTUIGNVH�WLL�JGN�UKTSLH�YS�IKL�MGNO���p�oqoqo�®ŶYITIYGSH̀�YJ�TS̄ �̀GS�T�aRdUGSINTUIGNVH�GgLNKLT[�TS[�PNGJYI�JGN�YSUNLTHLH�YS�IKL�UGHI�GJ�YIH�PGNIYGS�GJ�IKL�MGNO���p�oqoq°�±LSITQ�NTILH�JGN�FGSINTUIGN²GXSL[�L³RYP̂ LSI�HKTQQ�SGI�L]ULL[����PLNULSI�e����́j�GJ�IKL�HITS[TN[�NLSITQ�NTIL�PTY[�TI�IKL�PQTUL�GJ�IKL�_NG¬LUIcp�oqoqµ�¶SYI�_NYULH̀�YJ�TS̄���·§���¦ ̧��¢��¦������§��������¢����¦����¦�����§�¹����¦�̧��¦�¦���¦�����¦ ���̧�����º¢¦�¢��¢����¦����¦���º¦���»������¦��»��ª«
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DEFG HIJEK�LIM�NJGJELEJOIK PQJRF�SFQ�HIJE�TUVWVVX��Y�ZWZW[�\]LQLIEFFM�̂L_JG]G�PQJRFY�ZWZW[Ẁ�abc�defghijg�klm�no�plihifgccq�rs�gbc�defghijgeh�feg�ge�ctjccq����uv����wx�olrycjg�ge�iqqngnefo�ifq�qcqljgnefo�rs�dbifpc�zhqch�io�{he|nqcq�nf�gbc�defghijg�}ejlmcfgo~�abno�mitnmlm�olm�no�hc�chhcq�ge�nf�gbc�defghijg�}ejlmcfgo�io�gbc��lihifgccq��itnmlm��hnjc~�deogo��bnjb��el�q�jiloc�gbc��lihifgccq��itnmlm��hnjc�ge�rc�ctjccqcq�obi���rc�{inq�rs�gbc�defghijgeh��ngbelg�hcnmrlhocmcfg�rs�gbc�z�fch~�Y�ZWZW[W����EFQILEFKY�ZWZW[W�Ẁ���gchfigcox�n��ifsx�nfj�lqcq�nf�gbc��lihifgccq��itnmlm��hnjc�DEFG PQJRF��Y�ZWZW[W�W��klrycjg�ge�gbc�jefqngnefo�fegcq�rc�e�x�gbc��e��e�nfp�i�gchfigco�mis�rc�ijjc{gcq�rs�gbc�z�fch��e��e�nfp�ctcjlgnef�e��gbno��phccmcfg~��{ef�ijjc{gifjcx�gbc�z�fch�obi���noolc�i��eqn�njignef�ge�gbno��phccmcfg~������������������������������������������������������������������������������������������������������ ¡DEFG PQJRF ¢OIMJEJOIK�£OQ��RRFSELIRF��Y�ZWZW[W¤����e�ifjcox�n��ifsx�nfj�lqcq�nf�gbc��lihifgccq��itnmlm��hnjc���������¥��������������� ¡DEFG PQJRF��Y�ZWZW[WZ��oolm{gnefox�n��ifsx�l{ef��bnjb�gbc��lihifgccq��itnmlm��hnjc�no�riocq���������¥���������������� ¡��Y�ZWZW¦�ae�gbc�ctgcfg�gbig�gbc�defghijg�}ejlmcfgo�ihc�ifgnjn{igcq�ge�hc§lnhc��lhgbch�qc|c�e{mcfgx�gbc��lihifgccq��itnmlm��hnjc�nfj�lqco�gbc�jeogo�igghnrlgir�c�ge�oljb��lhgbch�qc|c�e{mcfg�jefonogcfg��ngb�gbc�defghijg�}ejlmcfgo�ifq�hcioefir�s�nf�chir�c�gbchc�hem~�kljb��lhgbch�qc|c�e{mcfg�qeco�feg�nfj�lqc�jbifpco�nf�oje{cx�osogcmox�̈nfqo�ifq�§li�ngs�e��migchni�ox��nfnobcox�eh�c§ln{mcfgx�i���e���bnjbx�n��hc§lnhcqx�obi���rc�nfjeh{ehigcq�rs�dbifpc�zhqch~Y�ZWZW©�abc�z�fch�obi���ilgbehnªc�{hc{ihignef�e��hc|nonefo�ge�gbc�defghijg�}ejlmcfgo�gbig�nfjeh{ehigc�gbc�iphccq«l{ef�ioolm{gnefo�jefginfcq�nf�kcjgnef�¬~¬~~¬~�abc�z�fch�obi���{hem{g�s��lhfnob�oljb�hc|nocq�defghijg�}ejlmcfgo�ge�gbc�defghijgeh~�abc�defghijgeh�obi���fegn�s�gbc�z�fch�ifq��hjbngcjg�e��ifs�nfjefonogcfjnco�rcg�ccf�gbc�iphccq«l{ef�ioolm{gnefo�jefginfcq�nf�kcjgnef�¬~¬~~¬�ifq�gbc�hc|nocq�defghijg�}ejlmcfgo~Y�ZW®�̄n§lnqigcq�qimipcox�n��ifs������������������������������������°������������±��²������¥²�����������������������������������³�������́ µ ¡��Y�ZW¶�zgbch������������·����������������²��������·��±������������������·��²������¥²��������±�������������������±���������̧��������³�� ¡��¹Y�®ẀW¤��he|nqcq�gbig�if��{{�njignef��eh��ismcfg�no�hcjcn|cq�rs�gbc�defoghljgnef��ifipch�feg��igch�gbif�gbc��n�gb�uºgbw�qis�e��i�mefgbx�gbc�z�fch�obi���mïc�{ismcfg�e��gbc�imelfg�jchgn�ncq�ge�gbc�defghijgeh�feg��igch�gbif�gbc�gbnhgncgb�
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DEFGHI��JKL�MN�GHO�PKQO�QMRGHS�TN�KR�UVVWXYKGXMR�NMZ�[KLQORG�XP�ZOYOX\OJ�]L�GHO�̂MRPGZ_YGXMR�̀KRKaOZ�KNGOZ�GHO�KVVWXYKGXMR�JKGO�NXbOJ�K]M\Oc�VKLQORG�MN�GHO�KQM_RG�YOZGXNXOJ�PHKWW�]O�QKJO�]L�GHO�deROZ�RMG�WKGOZ�GHKR�NMZGLfNX\O�D�gh�I�JKLP�KNGOZ�GHO�̂MRPGZ_YGXMR�̀KRKaOZ�ZOYOX\OP�GHO�UVVWXYKGXMR�NMZ�[KLQORGSij�klmlnlm�oKYH�UVVWXYKGXMR�NMZ�[KLQORG�PHKWW�]O�]KPOJ�MR�GHO�QMPG�ZOYORG�PYHOJ_WO�MN�\KW_OP�P_]QXGGOJ�]L�GHO�M̂RGZKYGMZ�XR�KYYMZJKRYO�eXGH�GHO�̂MRGZKYG�pMY_QORGPS�qHO�PYHOJ_WO�MN�\KW_OP�PHKWW�KWWMYKGO�GHO�ORGXZO�̂MRGZKYG�r_Q�KQMRa�GHO�\KZXM_P�VMZGXMRP�MN�GHO�sMZtS�qHO�PYHOJ_WO�MN�\KW_OP�PHKWW�]O�VZOVKZOJ�XR�P_YH�NMZQc�KRJ�P_VVMZGOJ�]L�P_YH�JKGK�GM�P_]PGKRGXKGO�XGP�KYY_ZKYLc�KP�GHO�̂MRPGZ_YGXMR�̀KRKaOZ�KRJ�UZYHXGOYG�QKL�ZOu_XZOS�qHXP�PYHOJ_WO�MN�\KW_OP�\KW_OPc�_RWOPP�M]vOYGOJ�GM�]L�GHO�̂MRPGZ_YGXMR�̀KRKaOZ�MZ�UZYHXGOYGc�PHKWW�]O�_POJ�KP�K�]KPXP�NMZ�ZO\XOeXRa�GHO�M̂RGZKYGMZwP�UVVWXYKGXMRP�NMZ�[KLQORGSij�klmlnlx�TR�KYYMZJKRYO�eXGH�UTU�pMY_QORG�UyEyz{yF|}c�~OROZKW�̂MRJXGXMRP�MN�GHO�̂MRGZKYG�NMZ�̂MRPGZ_YGXMRc�M̂RPGZ_YGXMR�̀KRKaOZ�KP�UJ\XPOZ�oJXGXMRc�KRJ�P_]vOYG�GM�GHO�MGHOZ�VZM\XPXMRP�MN�GHO�̂MRGZKYG�pMY_QORGPc�GHO�KQM_RG�MN�OKYH�VZMaZOPP�VKLQORG�PHKWW�]O�YMQV_GOJ�KP�NMWWMeP������kj�klmlk�������������������������������������������������������������������������������������������������������������j�klmlklm�sXGH�OKYH�UVVWXYKGXMR�NMZ�[KLQORGc�GHO�̂MRGZKYGMZ�PHKWW�P_]QXG�GHO�YMPG�YMRGZMW�XRNMZQKGXMR�ZOu_XZOJ�XR�obHX]XG��c�pOGOZQXRKGXMR�MN�GHO�̂MPG�MN�GHO�sMZtc�KWMRa�eXGH�VKLZMWWPc�VOGGL�YKPH�KYYM_RGPc�ZOYOXVGOJ�XR\MXYOPc�MZ�XR\MXYOP�eXGH�YHOYt�\M_YHOZP�KGGKYHOJc�KRJ�KRL�MGHOZ�O\XJORYO�ZOu_XZOJ�]L�GHO�deROZc�̂MRPGZ_YGXMR�̀KRKaOZ�MZ�UZYHXGOYG�GM�JOQMRPGZKGO�GHKG�VKLQORGP�KWZOKJL�QKJO�]L�GHO�̂MRGZKYGMZ�MR�KYYM_RG�MN�GHO�̂MPG�MN�GHO�sMZt�Ou_KW�MZ�ObYOOJ�VZMaZOPP�VKLQORGP�KWZOKJL�ZOYOX\OJ�]L�GHO�̂MRGZKYGMZc�VW_P�VKLZMWWP�NMZ�GHO�VOZXMJ�YM\OZOJ�]L�GHO�VZOPORG�UVVWXYKGXMR�NMZ�[KLQORGc�WOPP�GHKG�VMZGXMR�MN�GHO�VKLQORGP�KGGZX]_GK]WO�GM�GHO�̂MRGZKYGMZwP��OOSj�klmlkl��UVVWXYKGXMRP�NMZ�[KLQORG�PHKWW�PHMe�GHO�̂MPG�MN�GHO�sMZt�KYG_KWWL�XRY_ZZOJ�]L�GHO�̂MRGZKYGMZ�GHZM_aH�GHO�ORJ�MN�GHO�VOZXMJ�YM\OZOJ�]L�GHO�UVVWXYKGXMR�NMZ�[KLQORG�KRJ�NMZ�eHXYH�GHO�̂MRGZKYGMZ�HKP�QKJO�MZ�XRGORJP�GM�QKtO�KYG_KW�VKLQORG�VZXMZ�GM�GHO�RObG�UVVWXYKGXMR�NMZ�[KLQORGSj�klmlklx�TR�KYYMZJKRYO�eXGH�UTU�pMY_QORG�UyEyfyF|}�KRJ�P_]vOYG�GM�MGHOZ�VZM\XPXMRP�MN�GHO�̂MRGZKYG�pMY_QORGPc�GHO�KQM_RG�MN�OKYH�VZMaZOPP�VKLQORG�PHKWW�]O�YMQV_GOJ�KP�NMWWMeP�j�klmlklxlm�qHO�KQM_RG�MN�OKYH�VZMaZOPP�VKLQORG�PHKWW�NXZPG�XRYW_JO�lm qHO�̂MPG�MN�GHO�sMZt�KP�JOPYZX]OJ�XR�obHX]XG��c�pOGOZQXRKGXMR�MN�GHO�̂MPG�MN�GHO�sMZt�l� qHKG�VMZGXMR�MN�̂MRPGZ_YGXMR�̂HKRaO�pXZOYGX\OP�GHKG�GHO�UZYHXGOYG�JOGOZQXROPc�XR�GHO�UZYHXGOYGwP�VZMNOPPXMRKW�v_JaQORGc�GM�]O�ZOKPMRK]WL�v_PGXNXOJ��KRJlx qHO�̂MRGZKYGMZwP��OO�YMQV_GOJ�_VMR�GHO�̂MPG�MN�GHO�sMZt�JOPYZX]OJ�XR�GHO�VZOYOJXRa�rOYGXMR�hS|ShSES|S|�KG�GHO�ZKGO�PGKGOJ�XR�rOYGXMR�gSESy��MZ�XN�GHO�̂MRGZKYGMZwP��OO�XP�PGKGOJ�KP�K�NXbOJ�P_Q�XR�rOYGXMR�gSESy�KR�KQM_RG�eHXYH�]OKZP�GHO�PKQO�ZKGXM�GM�GHKG�NXbOJfP_Q��OO�KP�GHO�̂MPG�MN�GHO�sMZt�XRYW_JOJ�XR�rOYGXMR�hS|ShSES|S|�]OKZP�GM�K�ZOKPMRK]WO�OPGXQKGO�MN�GHO�VZM]K]WO�̂MPG�MN�GHO�sMZt�_VMR�XGP�YMQVWOGXMRSj�klmlklxl��qHO�KQM_RG�MN�OKYH�VZMaZOPP�VKLQORG�PHKWW�GHOR�]O�ZOJ_YOJ�]L�lm qHO�KaaZOaKGO�MN�KRL�KQM_RGP�VZO\XM_PWL�VKXJ�]L�GHO�deROZ�l� qHO�KQM_RGc�XN�KRLc�NMZ�sMZt�GHKG�ZOQKXRP�_RYMZZOYGOJ�KRJ�NMZ�eHXYH�GHO�UZYHXGOYG�HKP�VZO\XM_PWL�eXGHHOWJ�K�̂OZGXNXYKGO�NMZ�[KLQORG�KP�VZM\XJOJ�XR�UZGXYWO�}�MN�UTU�pMY_QORG�UyEy{yF|}�lx URL�KQM_RG�NMZ�eHXYH�GHO�̂MRGZKYGMZ�JMOP�RMG�XRGORJ�GM�VKL�K�r_]YMRGZKYGMZ�MZ�QKGOZXKW�P_VVWXOZc�_RWOPP�GHO�sMZt�HKP�]OOR�VOZNMZQOJ�]L�MGHOZP�GHO�̂MRGZKYGMZ�XRGORJP�GM�VKL�ln �MZ�sMZt�VOZNMZQOJ�MZ�JONOYGP�JXPYM\OZOJ�PXRYO�GHO�WKPG�VKLQORG�KVVWXYKGXMRc�KRL�KQM_RG�NMZ�eHXYH�GHO�UZYHXGOYG�QKL�eXGHHMWJ�VKLQORGc�MZ�R_WWXNL�K�̂OZGXNXYKGO�MN�[KLQORG�XR�eHMWO�MZ�XR�VKZGc�KP�VZM\XJOJ�XR�UZGXYWO�}�MN�UTU�pMY_QORG�UyEy{yF|}�



����������	���
�����������������������
������������������������������� ���!"#���$�#�����#�����#�	�������������������������%����&'���������	�������������������������#(�&������	�������������������������#(�&���#(���������)���#�	���&���������	���
��������(�	�����	���	�*�����'���������	���������������������������'�������������+	�����������	���!,��,�-�.'�����!/��/���-�������0�����1�����-�-��-2�+������3�����������/�!/���"#���������������	��#��������������������4�������������#�	����	�������5����������	�����	����+�����������������	���
��������6�'��������7��%�����'�������������������%���	�����#��4�	����������8	�	�����	��������9:;<�=>?;:@� A�!-!22���-B C

DE FGH�IGJKLMNOOP�QM�NRSP�QRTQUNLHT�VS�LGH�WJRLKNULJK�QR�LGH�TJUXYHRLNLQJR�KHZXQKHT�VS�[HULQJR�\]̂]\]̂�LJ�IXVILNRLQNLH�_KQJK�̀__OQUNLQJRI�MJK�aNSYHRLP�JK�KHIXOLQRb�MKJY�HKKJKI�IXVIHZXHRLOS�TQIUJcHKHT�VS�LGH�deRHKfI�NXTQLJKI�QR�IXUG�TJUXYHRLNLQJRg�NRTDh iHLNQRNbH�eQLGGHOT�_XKIXNRL�LJ�[HULQJR�\]̂]j]k�EDlDEDm�FGH�deRHKP�WJRILKXULQJR�nNRNbHK�NRT�WJRLKNULJK�IGNOO�NbKHH�X_JR�N�YXLXNOOS�NUUH_LNVOH�_KJUHTXKH�MJK�KHcQHe�NRT�N__KJcNO�JM�_NSYHRLI�LJ�[XVUJRLKNULJKI�NRT�LGH�_HKUHRLNbH�JM�KHLNQRNbH�GHOT�JR�[XVUJRLKNULIP�NRT�LGH�WJRLKNULJK�IGNOO�HoHUXLH�IXVUJRLKNULI�QR�NUUJKTNRUH�eQLG�LGJIH�NbKHHYHRLI]k�EDlDEDE�pR�LNqQRb�NULQJR�JR�LGH�WJRLKNULJKfI�̀__OQUNLQJRI�MJK�aNSYHRLP�LGH�WJRILKXULQJR�nNRNbHK�NRT�̀KUGQLHUL�IGNOO�VH�HRLQLOHT�LJ�KHOS�JR�LGH�NUUXKNUS�NRT�UJY_OHLHRHII�JM�LGH�QRMJKYNLQJR�MXKRQIGHT�VS�LGH�WJRLKNULJKP�NRT�IXUG�NULQJR�IGNOO�RJL�VH�THHYHT�LJ�VH�N�KH_KHIHRLNLQJR�LGNL�r̂s�LGH�WJRILKXULQJR�nNRNbHK�NRT�̀KUGQLHUL�GNcH�YNTH�N�THLNQOHT�HoNYQRNLQJRP�NXTQL�JK�NKQLGYHLQU�cHKQMQUNLQJR�JM�LGH�TJUXYHRLNLQJR�IXVYQLLHT�QR�NUUJKTNRUH�eQLG�̀KLQUOH�\�JK�JLGHK�IX__JKLQRb�TNLNg�rts�LGNL�LGH�WJRILKXULQJR�nNRNbHK�NRT�̀KUGQLHUL�GNcH�YNTH�HoGNXILQcH�JK�UJRLQRXJXI�JRuIQLH�QRI_HULQJRIg�JK�rvs�LGNL�LGH�WJRILKXULQJR�nNRNbHK�NRT�̀KUGQLHUL�GNcH�YNTH�HoNYQRNLQJRI�LJ�NIUHKLNQR�GJe�JK�MJK�eGNL�_XK_JIHI�LGH�WJRLKNULJK�GNI�XIHT�NYJXRLI�_KHcQJXIOS�_NQT�JR�NUUJXRL�JM�LGH�WJRLKNUL]�[XUG�HoNYQRNLQJRIP�NXTQLI�NRT�cHKQMQUNLQJRIP�QM�KHZXQKHT�VS�LGH�deRHKP�eQOO�VH�_HKMJKYHT�VS�LGH�deRHKfI�NXTQLJKI�NULQRb�QR�LGH�IJOH�QRLHKHIL�JM�LGH�deRHK]k�EDlDEDh�woUH_L�eQLG�LGH�deRHKfI�_KQJK�N__KJcNOP�LGH�WJRLKNULJK�IGNOO�RJL�YNqH�NTcNRUH�_NSYHRLI�LJ�IX__OQHKI�MJK�YNLHKQNOI�JK�HZXQ_YHRL�eGQUG�GNcH�RJL�VHHR�THOQcHKHT�NRT�ILJKHT�NL�LGH�IQLH]k�EDlDEDx�pM�MQRNO�UJY_OHLQJR�JM�LGH�yJKq�QI�YNLHKQNOOS�THONSHT�LGKJXbG�RJ�MNXOL�JM�LGH�WJRLKNULJKP�LGHR�LGH�deRHK�IGNOO�_NS�LGH�WJRLKNULJK�NRS�NTTQLQJRNO�NYJXRLI�QR�NUUJKTNRUH�eQLG�̀KLQUOH�z�JM�̀p̀�{JUXYHRL�̀tvtut|̂z]k�EDlDh�}~��~����}�����������~����������~��������������������������������������~������������~���������������}~���k�EDlDhDl�yQLG�HNUG�̀__OQUNLQJR�MJK�aNSYHRLP�LGH�WJRLKNULJK�IGNOO�IXVYQL�_NSKJOOIP�_HLLS�UNIG�NUUJXRLIP�KHUHQ_LHT�QRcJQUHI�JK�QRcJQUHI�eQLG�UGHUq�cJXUGHKI�NLLNUGHTP�NRT�NRS�JLGHK�HcQTHRUH�KHZXQKHT�VS�LGH�deRHKP�WJRILKXULQJR�nNRNbHK�JK�̀KUGQLHUL�LJ�THYJRILKNLH�LGNL�_NSYHRLI�NOKHNTS�YNTH�VS�LGH�WJRLKNULJK�JR�NUUJXRL�JM�LGH�WJIL�JM�LGH�yJKq�HZXNO�JK�HoUHHT�_KJbKHII�_NSYHRLI�NOKHNTS�KHUHQcHT�VS�LGH�WJRLKNULJK�_OXI�_NSKJOOI�MJK�LGH�_HKQJT�UJcHKHT�VS�LGH�_KHIHRL�̀__OQUNLQJR�MJK�aNSYHRLP�OHII�LGNL�_JKLQJR�JM�LGH�_KJbKHII�_NSYHRLI�NLLKQVXLNVOH�LJ�LGH�WJRLKNULJKfI��HH]k�EDlDhD��wNUG�̀__OQUNLQJR�MJK�aNSYHRL�IGNOO�VH�VNIHT�JR�LGH�YJIL�KHUHRL�IUGHTXOH�JM�cNOXHI�IXVYQLLHT�VS�LGH�WJRLKNULJK�QR�NUUJKTNRUH�eQLG�LGH�WJRLKNUL�{JUXYHRLI]�FGH�IUGHTXOH�JM�cNOXHI�IGNOO�NOOJUNLH�LGH�HRLQKH��XNKNRLHHT�nNoQYXY�aKQUH�NYJRb��r̂s�LGH�cNKQJXI�_JKLQJRI�JM�LGH�yJKqg�rts�NRS�UJRLQRbHRUS�MJK�UJILI�LGNL�NKH�QRUOXTHT�QR�LGH��XNKNRLHHT�nNoQYXY�aKQUH�VXL�RJL�JLGHKeQIH�NOOJUNLHT�LJ�NRJLGHK�OQRH�QLHY�JK�QRUOXTHT�QR�N�WGNRbH�dKTHKg�NRT�rvs�LGH�WJRLKNULJKfI��HH]k�EDlDhD�Dl�FGH�IUGHTXOH�JM�cNOXHI�IGNOO�VH�_KH_NKHT�QR�IXUG�MJKYP�NRT�IX__JKLHT�VS�IXUG�TNLN�LJ�IXVILNRLQNLH�QLI�NUUXKNUSP�NI�LGH�WJRILKXULQJR�nNRNbHK�NRT�̀KUGQLHUL�YNS�KHZXQKH]�FGQI�IUGHTXOH�JM�cNOXHI�IGNOO�VH�XIHT�NI�N�VNIQI�MJK�KHcQHeQRb�LGH�WJRLKNULJKfI�̀__OQUNLQJRI�MJK�aNSYHRL]k�EDlDhD�D��FGH�NOOJUNLQJR�JM�LGH��XNKNRLHHT�nNoQYXY�aKQUH�XRTHK�LGQI�[HULQJR�\]̂]�]t�IGNOO�RJL�UJRILQLXLH�N�IH_NKNLH�bXNKNRLHHT�YNoQYXY�_KQUH�MJK�LGH�WJIL�JM�LGH�yJKq�JM�HNUG�QRTQcQTXNO�OQRH�QLHY�QR�LGH�IUGHTXOH�JM�cNOXHI]k�EDlDhD�D��yGHR�LGH�WJRLKNULJK�NOOJUNLHI�UJILI�MKJY�N�UJRLQRbHRUS�LJ�NRJLGHK�OQRH�QLHY�QR�LGH�IUGHTXOH�JM�cNOXHIP�LGH�WJRLKNULJK�IGNOO�IXVYQL�IX__JKLQRb�TJUXYHRLNLQJR�LJ�LGH�̀KUGQLHUL�NRT�WJRILKXULQJR�nNRNbHK]k�EDlDhD��̀__OQUNLQJRI�MJK�aNSYHRL�IGNOO�IGJe�LGH�_HKUHRLNbH�JM�UJY_OHLQJR�JM�HNUG�_JKLQJR�JM�LGH�yJKq�NI�JM�LGH�HRT�JM�LGH�_HKQJT�UJcHKHT�VS�LGH�̀__OQUNLQJR�MJK�aNSYHRL]�FGH�_HKUHRLNbH�JM�UJY_OHLQJR�IGNOO�VH�LGH�OHIIHK�JM�r̂s�LGH�_HKUHRLNbH�JM�LGNL�_JKLQJR�JM�LGH�yJKq�eGQUG�GNI�NULXNOOS�VHHR�UJY_OHLHTg�JK�rts�LGH�_HKUHRLNbH�JVLNQRHT�VS�TQcQTQRb�rNs�LGH�Ho_HRIH�LGNL�GNI�NULXNOOS�VHHR�QRUXKKHT�VS�LGH�WJRLKNULJK�JR�NUUJXRL�JM�LGNL�_JKLQJR�JM�LGH�yJKq�NRT�MJK�eGQUG�LGH�WJRLKNULJK�GNI�YNTH�_NSYHRL�JK�QRLHRTI�LJ�YNqH�_NSYHRL�_KQJK�LJ�LGH�RHoL�̀__OQUNLQJR�MJK�aNSYHRL�VS�rVs�LGH�IGNKH�JM�LGH��XNKNRLHHT�nNoQYXY�aKQUH�NOOJUNLHT�LJ�LGNL�_JKLQJR�JM�LGH�yJKq�QR�LGH�IUGHTXOH�JM�cNOXHI]
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D�EFGFHFI�JK�LMMNOPLKMQ�RSTU�VJV�WNMXYQKT�VZ[Z\Z]̂_̀�LKP�aXbcQMT�TN�NTUQO�dONeSaSNKa�Nf�TUQ�gNKTOLMT�WNMXYQKTà�TUQ�LYNXKT�Nf�QLMU�dONhOQaa�dLiYQKT�aULjj�bQ�MNYdXTQP�La�fNjjNRakD�EFGFHFIFG�lUQ�LYNXKT�Nf�QLMU�dONhOQaa�dLiYQKT�aULjj�fSOaT�SKMjXPQkFG lULT�dNOTSNK�Nf�TUQ�mXLOLKTQQP�nLoSYXY�pOSMQ�dONdQOji�LjjNMLbjQ�TN�MNYdjQTQP�qNOr�La�PQTQOYSKQP�bi�YXjTSdjiSKh�TUQ�dQOMQKTLhQ�Nf�MNYdjQTSNK�Nf�QLMU�dNOTSNK�Nf�TUQ�qNOr�bi�TUQ�aULOQ�Nf�TUQ�mXLOLKTQQP�nLoSYXY�pOSMQ�LjjNMLTQP�TN�TULT�dNOTSNK�Nf�TUQ�qNOr�SK�TUQ�YNaT�OQMQKT�aMUQPXjQ�Nf�eLjXQasFt lULT�dNOTSNK�Nf�TUQ�mXLOLKTQQP�nLoSYXY�pOSMQ�dONdQOji�LjjNMLbjQ�TN�YLTQOSLja�LKP�QuXSdYQKT�PQjSeQOQP�LKP�aXSTLbji�aTNOQP�LT�TUQ�aSTQ�fNO�aXbaQuXQKT�SKMNOdNOLTSNK�SK�TUQ�MNYdjQTQP�MNKaTOXMTSNK�NÒ�Sf�LddONeQP�SK�ROSTSKh�SK�LPeLKMQ�bi�TUQ�vRKQÒ�aXSTLbji�aTNOQP�Nff�TUQ�aSTQ�LT�L�jNMLTSNK�LhOQQP�XdNK�SK�ROSTSKhsFw lULT�dNOTSNK�Nf�gNKaTOXMTSNK�gULKhQ�WSOQMTSeQa�TULT�TUQ�VOMUSTQMT�PQTQOYSKQà�SK�TUQ�VOMUSTQMTxa�dONfQaaSNKLj�cXPhYQKT̀�TN�bQ�OQLaNKLbji�cXaTSfSQPs�LKPFI lUQ�gNKTOLMTNOxa�yQQ̀�MNYdXTQP�XdNK�TUQ�gNaT�Nf�TUQ�qNOr�PQaMOSbQP�SK�TUQ�dOQMQPSKh�zQMTSNKa�{|̂|}|~|̂|̂�LKP�{|̂|}|~|̂|Z�LT�TUQ�OLTQ�aTLTQP�SK�zQMTSNK�~|~|Z�NÒ�Sf�TUQ�gNKTOLMTNOxa�yQQ�Sa�aTLTQP�La�L�fSoQP�aXY�SK�TULT�zQMTSNK̀�LK�LYNXKT�TULT�bQLOa�TUQ�aLYQ�OLTSN�TN�TULT�fSoQP\aXY�fQQ�La�TUQ�gNaT�Nf�TUQ�qNOr�SKMjXPQP�SK�zQMTSNKa�{|̂|}|~|̂|̂�LKP�{|̂|}|~|̂|Z�bQLOa�TN�L�OQLaNKLbjQ�QaTSYLTQ�Nf�TUQ�dONbLbjQ�gNaT�Nf�TUQ�qNOr�XdNK�STa�MNYdjQTSNK|D�EFGFHFIFt�lUQ�LYNXKT�Nf�QLMU�dONhOQaa�dLiYQKT�aULjj�TUQK�bQ�OQPXMQP�bikFG lUQ�LhhOQhLTQ�Nf�LKi�LYNXKTa�dOQeSNXaji�dLSP�bi�TUQ�vRKQOsFt lUQ�LYNXKT̀�Sf�LKì�fNO�qNOr�TULT�OQYLSKa�XKMNOOQMTQP�LKP�fNO�RUSMU�TUQ�VOMUSTQMT�ULa�dOQeSNXaji�RSTUUQjP�L�gQOTSfSMLTQ�fNO�pLiYQKT�La�dONeSPQP�SK�VOTSMjQ�_�Nf�VJV�WNMXYQKT�VZ[Z�Z]̂_sFw VKi�LYNXKT�fNO�RUSMU�TUQ�gNKTOLMTNO�PNQa�KNT�SKTQKP�TN�dLi�L�zXbMNKTOLMTNO�NO�YLTQOSLj�aXddjSQÒ�XKjQaa�TUQ�qNOr�ULa�bQQK�dQOfNOYQP�bi�NTUQOa�TUQ�gNKTOLMTNO�SKTQKPa�TN�dLisFI yNO�qNOr�dQOfNOYQP�NO�PQfQMTa�PSaMNeQOQP�aSKMQ�TUQ�jLaT�dLiYQKT�LddjSMLTSNK̀�LKi�LYNXKT�fNO�RUSMU�TUQ�VOMUSTQMT�YLi�RSTUUNjP�dLiYQKT̀�NO�KXjjSfi�L�gQOTSfSMLTQ�Nf�pLiYQKT�SK�RUNjQ�NO�SK�dLOT̀�La�dONeSPQP�SK�VOTSMjQ�_�Nf�VJV�WNMXYQKT�VZ[Z�Z]̂_sFE lUQ�aUNOTfLjj̀�Sf�LKì�SKPSMLTQP�bi�TUQ�gNKTOLMTNO�SK�TUQ�PNMXYQKTLTSNK�OQuXSOQP�bi�zQMTSNK�{|̂|}|̂�TN�aXbaTLKTSLTQ�dOSNO�VddjSMLTSNKa�fNO�pLiYQKT̀�NO�OQaXjTSKh�fONY�QOONOa�aXbaQuXQKTji�PSaMNeQOQP�bi�TUQ�vRKQOxa�LXPSTNOa�SK�aXMU�PNMXYQKTLTSNKs�LKPFH �QTLSKLhQ�RSTUUQjP�dXOaXLKT�TN�zQMTSNK�{|̂|�|D�EFGFHFE�lUQ�vRKQO�LKP�TUQ�gNKTOLMTNO�aULjj�LhOQQ�XdNK�L�YXTXLjji�LMMQdTLbjQ�dONMQPXOQ�fNO�OQeSQR�LKP�LddONeLj�Nf�dLiYQKTa�TN�zXbMNKTOLMTNOa�LKP�TUQ�dQOMQKTLhQ�Nf�OQTLSKLhQ�UQjP�NK�zXbMNKTOLMTà�LKP�TUQ�gNKTOLMTNO�aULjj�QoQMXTQ�aXbMNKTOLMTa�SK�LMMNOPLKMQ�RSTU�TUNaQ�LhOQQYQKTa|D�EFGFHFH�JK�TLrSKh�LMTSNK�NK�TUQ�gNKTOLMTNOxa�VddjSMLTSNKa�fNO�pLiYQKT̀�TUQ�gNKaTOXMTSNK�nLKLhQO�LKP�VOMUSTQMT�aULjj�bQ�QKTSTjQP�TN�OQji�NK�TUQ�LMMXOLMi�LKP�MNYdjQTQKQaa�Nf�TUQ�SKfNOYLTSNK�fXOKSaUQP�bi�TUQ�gNKTOLMTNO�LKP�aXMU�LMTSNK�aULjj�KNT�bQ�PQQYQP�TN�bQ�L�OQdOQaQKTLTSNK�TULT��̂��TUQ�gNKaTOXMTSNK�nLKLhQO�NO�VOMUSTQMT�ULeQ�YLPQ�L�PQTLSjQP�QoLYSKLTSNK̀�LXPST̀�NO�LOSTUYQTSM�eQOSfSMLTSNK�Nf�TUQ�PNMXYQKTLTSNK�aXbYSTTQP�SK�LMMNOPLKMQ�RSTU�zQMTSNK�{|̂|}|̂�NO�NTUQO�aXddNOTSKh�PLTLs��Z��TULT�TUQ�gNKaTOXMTSNK�nLKLhQO�NO�VOMUSTQMT�ULeQ�YLPQ�QoULXaTSeQ�NO�MNKTSKXNXa�NK\aSTQ�SKadQMTSNKas�NO��[��TULT�TUQ�gNKaTOXMTSNK�nLKLhQO�NO�VOMUSTQMT�ULeQ�YLPQ�QoLYSKLTSNKa�TN�LaMQOTLSK�UNR�NO�fNO�RULT�dXOdNaQa�TUQ�gNKTOLMTNO�ULa�XaQP�LYNXKTa�dOQeSNXaji�dLSP�NK�LMMNXKT�Nf�TUQ�gNKTOLMT|�zXMU�QoLYSKLTSNKà�LXPSTà�LKP�eQOSfSMLTSNKà�Sf�OQuXSOQP�bi�TUQ�vRKQÒ�RSjj�bQ�dQOfNOYQP�bi�TUQ�vRKQOxa�LXPSTNOa�LMTSKh�SK�TUQ�aNjQ�SKTQOQaT�Nf�TUQ�vRKQO|D�EFGFHF���oMQdT�RSTU�TUQ�vRKQOxa�dOSNO�LddONeLj̀�TUQ�gNKTOLMTNO�aULjj�KNT�YLrQ�LPeLKMQ�dLiYQKTa�TN�aXddjSQOa�fNO�YLTQOSLja�NO�QuXSdYQKT�RUSMU�ULeQ�KNT�bQQK�PQjSeQOQP�LKP�aTNOQP�LT�TUQ�aSTQ|D�EFGFHF��Jf�fSKLj�MNYdjQTSNK�Nf�TUQ�qNOr�Sa�YLTQOSLjji�PQjLiQP�TUONXhU�KN�fLXjT�Nf�TUQ�gNKTOLMTNÒ�TUQK�TUQ�vRKQO�aULjj�dLi�TUQ�gNKTOLMTNO�LKi�LPPSTSNKLj�LYNXKTa�SK�LMMNOPLKMQ�RSTU�VOTSMjQ�_�Nf�VJV�WNMXYQKT�VZ[Z\Z]̂_|�
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SECTION 01 08 00 - GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

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

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

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

B. Related Requirements: 

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

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

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

4. Section 23 08 00 "Commissioning of HVAC" for technical commissioning requirements 
for HVAC systems.  

5. Section 26 08 00 "Commissioning of Electrical" for technical commissioning 
requirements for Electrical systems. 

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

1 08 00 
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1.3 DEFINITIONS 

A. Acceptance Criteria:  Threshold of acceptable work quality or performance specified for a 
commissioning activity, including, but not limited to, construction checklists, performance tests, 
performance test demonstrations, commissioning tests and commissioning test demonstrations. 

B. Basis-of-Design Document:  A document prepared by Owner, Architect, or Commissioning 
Authority that records concepts, calculations, decisions, and product selections used to comply 
with Owner's Project Requirements and to suit applicable regulatory requirements, standards, 
and guidelines. 

C. Commissioning Authority: An entity engaged by Owner, and identified in Section 01 12 00, to 
evaluate Commissioning-Process Work. 

D. Commissioning Plan:  A document, prepared by Commissioning Authority, that outlines the 
organization, schedule, allocation of resources, and documentation requirements of 
commissioning. 

E. Commissioning:  A quality-focused process for verifying and documenting that the facility and 
all of its systems and assemblies are planned, designed, installed, and tested to comply with 
Owner's Project Requirements. The requirements specified here are limited to the construction 
phase commissioning activities. The scope of commissioning is defined in Section 011200 
"Multiple Contract Summary." 

F. Construction Phase Commissioning Completion:  The stage of completion and acceptance of 
commissioning when resolution of deficient conditions and issues discovered during 
commissioning and retesting until acceptable results are obtained has been accomplished. 
Owner will establish in writing the date Construction Phase Commissioning Completion is 
achieved. See Section 017700 "Closeout Procedures" for certificate of Construction Phase 
Commissioning Completion submittal requirements. 

1. Commissioning is complete when the work specified in this Section and related Sections 
has been completed and accepted, including, but not limited to, the following: 

a. Completion of tests and acceptance of test results. 
b. Resolution of issues, as verified by retests performed and documented with 

acceptance of retest results. 
c. Comply with requirements in Section 017900 "Demonstration and Training." 
d. Completion and acceptance of submittals and reports. 

G. Owner's Project Requirements:  A document written by Owner, Architect, or Commissioning 
Authority that details the functional requirements of a project and the expectations of how it 
will be used and operated, including Project goals, measurable performance criteria, cost 
considerations, benchmarks, success criteria, and supporting information. 

H. Owner's Witness:  Commissioning Authority, Owner's Project Manager, or Architect-designated 
witness authorized to authenticate test demonstration data and to sign completed test data forms. 

I. "Systems," "Assemblies," "Subsystems," "Equipment," and "Components":  Where these terms 
are used together or separately, they shall mean "as-built" systems, assemblies, subsystems, 
equipment, and components. 
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J. Test:  Performance tests, performance test demonstrations, commissioning tests, and 
commissioning test demonstrations. 

K. Sampling Procedures and Tables for Inspection by Attributes:  As defined in ASQ Z1.4. 

1.4 COMPENSATION 

A. Should Architect, Commissioning Authority, other Owner's witness, or Owner's staff perform 
additional services or incur additional expenses due to actions of Contractor listed below, 
compensate Owner for such additional services and expenses. 

1. Failure to provide timely notice of commissioning activities schedule changes. 
2. Failure to meet acceptance criteria for test demonstrations. 

B. Contractor shall compensate Owner for such additional services and expenses at the rate of 
$175.00 per labor hour plus the current per mile rate for personnel travelling plus per diem 
allowances for meals and lodging according to current U.S. General Services Administration 
(GSA) Per Diem Rates. 

1.5 COMMISSIONING TEAM 

A. Members Appointed by Contractor(s): 

1. Commissioning Coordinator: A person or entity employed by Contractor to manage, 
schedule, and coordinate commissioning. 

2. Project superintendent and other employees that Contractor may deem appropriate for a 
particular portion of the commissioning. 

3. Subcontractors, installers, suppliers, and specialists that Contractor may deem appropriate 
for a particular portion of the commissioning. 

4. Appointed team members shall have the authority to act on behalf of the entity they 
represent. 

B. Members Appointed by Owner: 

1. Commissioning Authority, plus consultants that Commissioning Authority may deem 
appropriate for a particular portion of the commissioning. 

2. Owner representative(s), facility operations and maintenance personnel, plus other 
employees, separate contractors, and consultants that Owner may deem appropriate for a 
particular portion of the commissioning. 

3. Architect / Engineer, plus employees and consultants that Architect may deem 
appropriate for a particular portion of the commissioning. 

1.6 SUBMITTALS 

A. Comply with requirements in Section 013300 "Submittal Procedures" for submittal procedures 
general requirements for commissioning. 
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B. Commissioning Plan Information: 

1. List of Contractor-appointed commissioning team members to include specific personnel 
and subcontractors to the performance of the various commissioning requirements. 

2. Schedule of commissioning activities, integrated with the construction schedule. Comply 
with requirements in Section 013200 "Construction Progress Documentation" for 
construction schedule general requirements for commissioning. 

3. Contractor personnel and subcontractors to participate in each test. 

4. List of instrumentation required for each test to include identification of parties that will 
provide instrumentation for each test. 

C. Commissioning Coordinator Letter of Authority: 

1. Within 10 days after approval of Commissioning Coordinator qualifications, submit a 
letter of authority for Commissioning Coordinator, signed by a principal of Contractor's 
firm. Letter shall authorize Commissioning Coordinator to do the following: 

a. Make inspections required for commissioning. 
b. Coordinate, schedule, and manage commissioning of Contractor, subcontractors, 

and suppliers. 
c. Obtain documentation required for commissioning from Contractor, 

subcontractors, and suppliers. 
d. Report issues, delayed resolution of issues, schedule conflicts, and lack of 

cooperation or expertise on the part of members of the commissioning team. 

D. Commissioning Coordinator Qualification Data: For entity coordinating Contractor's 
commissioning activities to demonstrate their capabilities and experience. 

1. Experienced: When used with an entity or individual, "experienced" means having 
successfully completed a minimum of five previous projects similar in nature, size, and 
extent to this Project; being familiar with special requirements indicated; and having 
complied with requirements of authorities having jurisdiction. 

E. Commissioning schedule. 

F. Two-week look-ahead schedules. 

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. 
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b. Last date of calibration. 
c. Range of values for which calibration is valid. 
d. Certification of accuracy. 
e. N.I.S.T. traceability certification for calibration equipment. 
f. Due date of the next calibration. 

H. Construction Checklists: 

1. Material checks. 
2. Installation checks. 
3. Startup procedures, where required. 

I. Test Reports: 

1. Pre-Startup Report: Prior to start up of equipment or a system, submit signed, completed 
construction checklists. 

2. Test Data Reports: At the end of each day in which tests are conducted, submit test data 
for tests performed. 

3. Commissioning Issues Reports: Daily, at the end of each day in which tests are 
conducted, submit commissioning issue reports for tests for which acceptable results 
were not achieved. 

4. Weekly Progress Report: Weekly, at the end of each week in which tests are conducted, 
submit a progress report. 

5. Data Trend Logs: Submit data trend logs at the end of the trend log period. 

6. System Alarm Logs: Daily, at the start of days following a day in which tests were 
performed, submit print-out of log of alarms that occurred since the last log was printed. 

1.7 CLOSEOUT SUBMITTALS 

A. Commissioning Report: 

1. At Construction Phase Commissioning Completion, include the following: 

a. Pre-startup reports. 
b. Approved test procedures. 
c. Test data forms, completed and signed. 
d. Progress reports. 
e. Commissioning issues report log. 
f. Commissioning issues reports showing resolution of issues. 
g. Correspondence or other documents related to resolution of issues. 
h. Other reports required by commissioning. 
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. 
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B. Request for Certificate of Construction Phase Commissioning Completion. 

C. Operation and Maintenance Data: For proprietary test equipment, instrumentation, and tools to 
include in operation and maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Commissioning Coordinator Qualifications: 

1. Certification of commissioning process expertise. The following certifications are 
acceptable upon receipt of information demonstrating that certification is current and in 
good standing. Owner reserves the right to accept or reject other certifications as 
evidence of qualification. 

a. Certified Commissioning Professional, by Building Commissioning Association. 
b. Certified Building Commissioning Professional, by Association of Energy 

Engineers. 
c. Existing Building Commissioning Professional, by Association of Energy 

Engineers. 
d. Commissioning Process Management Professional, by American Society of 

Heating, Refrigerating and Air-Conditioning Engineers. 
e. Accredited Commissioning Process Authority Professional, by University of 

Wisconsin. 
f. Accredited Commissioning Process Manager, by University of Wisconsin. 
g. Accredited Green Commissioning Process Provider, by University of Wisconsin. 

2. Absent one of the certifications above, provide documented experience on at least three 
projects of similar scope and complexity commissioning systems of similar complexity to 
those contained in these documents.  Provide written references from the lead 
Commissioning Authority of each project attesting to applicant experience, 
responsibilities, and proven capabilities in regards to commissioning being equal to those 
required to gain one of the listed certifications.  Each reference must be certified in 
accordance with the above requirements. 

B. Calibration Agency Qualifications:  Certified by The American Association of Laboratory 
Accreditation that the calibration agency complies with minimum requirements of 
ISO/IEC 17025. 

1.9 COMMISSIONING AUTHORITY'S RESPONSIBILITIES 

A. Commissioning Authority Responsibilities:  Comply with requirements in Section 011200 
"Summary of Multiple Contracts." 



Tetra Tech  GENERAL COMMISSIONING REQUIREMENTS 

Architects & Engineers Project No.  363579-22001.3 01 08 00 /  Page 7 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT, INSTRUMENTATION, AND TOOLS 

A. Test equipment and instrumentation required to perform the commissioning shall remain the 
property of Contractor unless otherwise indicated. 

B. Test equipment and instrumentation required to perform commissioning shall comply with the 
following criteria: 

1. Be manufactured for the purpose of testing and measuring tests for which they are being 
used and have an accuracy to test and measure system performance within the tolerances 
required to determine acceptable performance. 

2. Calibrated and certified. 

a. Calibration performed and documented by a qualified calibration agency according 
to national standards applicable to the tools and instrumentation being calibrated. 
Calibration shall be current according to national standards or within test 
equipment and instrumentation manufacturer's recommended intervals, whichever 
is more frequent, but not less than within six months of initial use on Project. 
Calibration tags permanently affixed. 

b. Repair and recalibrate test equipment and instrumentation if dismantled, dropped, 
or damaged since last calibrated. 

3. Maintain test equipment and instrumentation. 

4. Use test equipment and instrumentation only for testing or monitoring Work for which 
they are designed. 

2.2 PROPRIETARY TEST EQUIPMENT, INSTRUMENTATION, AND TOOLS 

A. Proprietary test equipment, instrumentation, and tools are those manufactured or prescribed by 
tested equipment manufacturer and required for work on its equipment as a condition of 
equipment warranty, or as otherwise required to service, repair, adjust, calibrate, or perform 
work on its equipment. 

1. Identify proprietary test equipment, instrumentation, and tools required in the test 
equipment identification list submittal. 

2. Proprietary test equipment, instrumentation, and tools shall become the property of 
Owner at Substantial Completion. 

2.3 REPORT FORMAT AND ORGANIZATION 

A. General Format and Organization: 

1. Record report on compact disk. 
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2. Electronic Data: Portable document format (PDF); a single file with outline-organized 
bookmarks for major and minor tabs and tab contents itemized for specific reports. 

B. Commissioning Report: 

1. Include a table of contents and an index to each test. 

2. Include major tabs for each Specification Section. 

3. Include minor tabs for each test. 

4. Within each minor tab, include the following: 

a. Test specification. 

b. Pre-startup reports. 

c. Approved test procedures. 

d. Test data forms, completed and signed. 

e. Commissioning issue reports, showing resolution of issues, and documentation 
related to resolution of issues pertaining to a single test. Group data forms, 
commissioning issue reports showing resolution of issues, and documentation 
related to resolution of issues for each test repetition together within the minor tab, 
in reverse chronological order (most recent on top). 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Review preliminary construction checklists and preliminary test procedures and data forms. 

3.2 CONSTRUCTION CHECKLISTS 

A. Construction checklists cannot modify or conflict with the Contract Documents. 

B. Create construction checklists based on actual systems and equipment to be included in Project. 

C. Material Checks: Compare specified characteristics and approved submittals with materials as 
received. Include factory tests and other evaluations, adjustments, and tests performed prior to 
shipment, if applicable. 

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

2. Included optional features. 
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3. Delivery Receipt Check: Inspect and record physical condition of materials and 
equipment on delivery to Project site, including agreement with approved submittals, 
cleanliness and lack of damage. 

D. Installation Checklists: must in general document that equipment and systems are installed and 
started in accordance with the contract document requirements.  See attachment #1 for sample 
checklists for a small group of representative equipment.  Develop checklists in similar format 
with line items required designed to insure proper installation by installers: 

1. Location according to Drawings and approved Shop Drawings. 

2. Configuration. 

3. Compliance with manufacturers' written installation instructions. 

4. Attachment to structure. 

5. Access clearance to allow for maintenance, service, repair, removal, and replacement 
without the need to disassemble or remove other equipment or building elements. Access 
coordinated with other building elements and equipment, including, but not limited to, 
ceiling and wall access panels, in a manner consistent with OSHA fall-protection 
regulations and safe work practices. 

6. Utility connections are of the correct characteristics, as applicable. 

7. Correct labeling and identification. 

E. Startup Checks:  Verify readiness of equipment to be energized. Include manufacturer's 
standard startup procedures and forms. 

F. Startup:  Perform and document initial operation of equipment to prove that it is installed 
properly and operates as intended according to manufacturer's standard startup procedures, 
minimum. 

G. Performance Tests: 

1. Static Tests: As specified elsewhere, including, but not limited to, duct and pipe leakage 
tests, insulation-resistance tests, and water-penetration tests. 

2. Component Performance Tests: Tests evaluate the performance of an input or output of 
components under a full range of operating conditions. 

3. Equipment and Assembly Performance Tests: Test and evaluate performance of 
equipment and assemblies under a full range of operating conditions and loads. 

4. System Performance Tests: Test and evaluate performance of systems under a full range 
of operating conditions and loads. 

5. Intersystem Performance Tests: Test and evaluate the interface of different systems under 
a full range of operating conditions and loads. 
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H. Deferred Construction Checklists:  Obtain Owner approval of proposed deferral of construction 
checklists, including proposed schedule of completion of each deferred construction checklist, 
before submitting request for Certificate of Construction Phase Commissioning Completion. 
When approved, deferred construction checklists may be completed after date of Construction 
Phase Commissioning Completion. Include the following in request for Certificate of 
Construction Phase Commissioning Completion: 

1. Identify deferred construction checklists by number and title. 
2. Provide a target schedule for completion of deferred construction checklists. 
3. Written approval of proposed deferred construction checklists, including approved 

schedule of completion of each deferred construction checklist. 

I. Delayed Construction Checklists:  Obtain Owner approval of proposed delayed construction 
checklists, including proposed schedule of completion of each delayed construction checklist, 
before submitting request for Certificate of Construction Phase Commissioning Completion. 
When approved, delayed construction checklists may be completed after date of Construction 
Phase Commissioning Completion. Include the following in request for Certificate of 
Construction Phase Commissioning Completion: 

1. Identify delayed construction checklist by construction checklist number and title. 
2. Provide a target schedule for completion of delayed construction checklists. 
3. Written approval of proposed delayed construction checklists, including approved 

schedule of completion of each delayed construction checklist. 

3.3 GENERAL EXECUTION REQUIREMENTS 

A. Schedule and coordinate commissioning with the construction schedule. 

B. Perform activities identified in construction checklists, including tests, and document results of 
actions as construction proceeds. 

C. Perform test demonstrations for Owner's witness. Unless otherwise indicated in specific testing 
requirements, demonstrate tests for 100 percent of work to which the test applies.  

D. Report test data and commissioning issue resolutions. 

E. Schedule personnel to participate in and perform Commissioning-Process Work. 

F. Installing contractors' commissioning responsibilities include, but are not limited to, the 
following: 

1. Operating the equipment and systems they install during tests. 
2. In addition, installing contractors may be required to assist in tests of equipment and 

systems with which their work interfaces. 



Tetra Tech  GENERAL COMMISSIONING REQUIREMENTS 

Architects & Engineers Project No.  363579-22001.3 01 08 00 /  Page 11 

3.4 COMMISSIONING COORDINATOR RESPONSIBILITIES 

A. Management and Coordination: Manage, schedule, and coordinate commissioning, including, 
but not limited to, the following: 

1. Coordinate with subcontractors on their commissioning responsibilities and activities. 

2. Obtain, assemble, and submit commissioning documentation. 

3. Attend periodic on-site commissioning meetings. Comply with requirements in 
Section 01 31 00 "Project Management and Coordination." 

4. Develop and maintain the commissioning schedule. Integrate commissioning schedule 
into the construction schedule. Update schedule at specified intervals. 

5. Review and comment on preliminary test procedures and data forms. 

6. Report inconsistencies and issues in system operations. 

7. Verify that tests have been completed and results comply with acceptance criteria, and 
that equipment and systems are ready before scheduling test demonstrations. 

8. Direct and coordinate test demonstrations. 

9. Coordinate witnessing of test demonstrations by Owner's witness. 

10. Coordinate and manage training. Be present during training sessions to direct video 
recording, present training and direct the training presentations of others. Comply with 
requirements in Section 017900 "Demonstration and Training." 

11. Prepare and submit specified commissioning reports. 

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

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

14. Assemble and submit commissioning report. 

3.5 COMMISSIONING TESTING 

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

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

1. Complete construction checklists as Work is completed. 

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

3. Installers: 

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

preceding day. 

4. Provide Commissioning Authority access to construction checklists. 

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

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

F. Test Procedures and Test Data Forms: 

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

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

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

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

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

a. Equipment protection and warranty issues, including, but not limited to, 
manufacturers' installation and startup recommendations, and operation and 
maintenance instructions. 

b. Applicability of the procedure to the specific software, equipment, and systems 
approved for installation. 
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6. After Contractor has reviewed and commented on the preliminary test procedures and test 
data forms, Commissioning Authority will revise and reissue the approved revised test 
procedures and test data forms marked "Approved for Testing." 

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

G. Performance of Tests: 

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

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

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

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

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

H. Performance of Test Demonstration: 

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

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

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

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

5. Provide full access to Owner's witness to directly observe the performance of all aspects 
of system response during the test demonstration. On completion of a test demonstration, 
sign the completed data form and obtain signature of Owner's witness at the time of the 
test to authenticate the reported results. 

6. Test demonstration data forms not signed by Contractor and Owner's witness at the time 
of the completion of the procedure will be rejected. Test demonstrations for which data 
forms are rejected shall be repeated and results shall be resubmitted. 
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a. Exception for Failure of Owner's Witness to Attend: Failure of Owner's witness to 
be present for agreed-on schedule of test demonstration shall not delay Contractor. 
If Owner's witness fails to attend a scheduled test, Contractor shall proceed with 
the scheduled test. On completion, Contractor shall sign the data form for 
Contractor and for Owner's witness, and shall note the absence of Owner's witness 
at the scheduled time and place. 

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

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

I. Deferred Tests: 

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

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

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

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

J. Delayed Tests: 

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

a. Identify delayed tests by test number and title. 
b. Written approval of proposed delayed tests, including approved schedule of 

completion of delayed tests. 



Tetra Tech  GENERAL COMMISSIONING REQUIREMENTS 

Architects & Engineers Project No.  363579-22001.3 01 08 00 /  Page 15 

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 013100 "Project Management and Coordination." 

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: 



Tetra Tech  GENERAL COMMISSIONING REQUIREMENTS 

Architects & Engineers Project No.  363579-22001.3 01 08 00 /  Page 17 

1. Construction Checklists: 

a. Material checks. 

b. Installation checks. 

c. Start up, as appropriate. Some startup may depend on component performance. 
Such startup may follow component performance tests on which the startup 
depends. 

d. Performance Tests: 

1) Static tests, as appropriate. 

2) Component performance tests. Some component performance tests may 
depend on completion of startup. Such component performance tests may 
follow startup. 

3) Equipment and assembly performance tests. 

4) System performance tests. 

5) Intersystem performance tests. 

2. Commissioning tests. 

B. Before performing commissioning tests, verify that materials, equipment, assemblies, and 
systems are delivered, installed, started, and adjusted to perform according to construction 
checklists. 

C. Verify readiness of materials, equipment, assemblies, and systems by performing tests prior to 
performing test demonstrations. Notify Architect if acceptable results cannot be achieved due to 
conditions beyond Contractor's control or responsibility. 

D. Commence tests as soon as installation checks for materials, equipment, assemblies, or systems 
are satisfactorily completed. Tests of a particular system may proceed prior to completion of 
other systems, provided the incomplete work does not interfere with successful execution of 
test. 

3.8 SCHEDULING 

A. Commence commissioning as early in the construction period as possible. 

B. Commissioning Schedule:  Integrate commissioning into Contractor's construction schedule. 
See Section 01 32 00 "Construction Progress Documentation." 

1. Include detailed commissioning activities in monthly updated Contractor's construction 
schedule and short interval schedule submittals. 
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2. Schedule the start date and duration for the following commissioning activities: 

a. Submittals. 
b. Preliminary operation and maintenance manual submittals. 
c. Installation checks. 
d. Startup, where required. 
e. Performance tests. 
f. Performance test demonstrations. 
g. Commissioning tests. 
h. Commissioning test demonstrations. 

3. Schedule shall include a line item for each installation check, startup, and test activity 
specific to the equipment or systems involved. 

4. Determine milestones and prerequisites for commissioning. Show commissioning 
milestones, prerequisites, and dependencies in monthly updated critical-path-method 
construction schedule and short interval schedule submittals. 

C. Two-Week Look-Ahead Commissioning Schedule: 

1. Two weeks prior to the beginning of tests, submit a detailed two-week look-ahead 
schedule. Thereafter, submit updated two-week look-ahead schedules weekly for the 
duration of commissioning. 

2. Two-week look-ahead schedules shall identify the date, time, beginning location, 
Contractor personnel required, and anticipated duration for each startup or test activity. 

3. Use two-week look-ahead schedules to notify and coordinate participation of Owner's 
witnesses. 

D. Owner's Witness Coordination: 

1. Coordinate Owner's witness participation via Architect. 
2. Notify Architect of commissioning schedule changes at least two work days in advance 

for activities requiring the participation of Owner's witness. 

3.9 COMMISSIONING REPORTS 

A. Test Reports: 

1. Pre-startup reports include observations of the conditions of installation, organized into 
the following sections: 

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

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. 
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c. Preinstallation Component Verification Checks: Verify components supplied with 
the equipment, preinstalled or field installed, are correctly installed and functional. 
Verify external components required for proper operation of equipment correctly 
installed and functional. Note missing, improperly configured, improperly 
installed, or nonfunctional components. 

d. Summary of Installation Compliance Issues and Corrective Actions: Identify 
installation compliance issues and the corrective actions for each. Verify that 
issues noted have been corrected. 

e. Evaluation of System Readiness for Startup: For each item of equipment for each 
system for which startup is anticipated, document in summary form acceptable to 
Owner completion of equipment model verification, preinstallation physical 
condition checks, preinstallation component verification checks, and completion of 
corrective actions for installation compliance issues. 

2. Test data reports include the following: 

a. "As-tested" system configuration. Complete record of conditions under which the 
test was performed, including, but not limited to, the status of equipment, systems, 
and assemblies; temporary adjustments and settings; and ambient conditions. 

b. Data and observations, including, but not limited to, data trend logs, recorded 
during the tests. 

c. Signatures of individuals performing and witnessing tests. 

d. Data trend logs accumulated overnight from the previous day of testing. 

3. Commissioning Compliance Issues Reports:  Report as commissioning compliance issues 
results of tests and test demonstrations that do not comply with acceptance criteria. 
Report only one issue per commissioning compliance issue report. Use sequentially 
numbered facsimiles of commissioning compliance issue report form included in this 
Section, or other form approved by Owner. Distribute commissioning compliance issue 
reports to parties responsible for taking corrective action. Identify the following: 

a. Commissioning compliance issue report number. Assign unique, sequential 
numbers to individual commissioning compliance issue reports when they are 
created, to be used for tracking. 

b. Action distribution list. 

c. Report date. 

d. Test number and description. 

e. Equipment identification and location. 

f. Briefly describe observations about the performance associated with failure to 
achieve acceptable results. Identify the cause of failure if apparent. 
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g. Diagnostic procedure or plan to determine the cause (include in initial submittal). 

h. Diagnosis of fundamental cause of issues as specified below (include in 
resubmittal). 

i. Fundamental cause of unacceptable performance as determined by diagnostic tests 
and activities. 

j. When issues have been resolved, update and resubmit the commissioning issue 
report forms by completing Part 2. Identify resolution taken and the dates and 
initials of the persons making the entries. 

k. Schedule for retesting. 

4. Weekly progress reports include information for tests conducted since the preceding 
report and the following: 

a. Completed data forms. 
b. Equipment or system tested, including test number, system or equipment tag 

number and location, and notation about the apparent acceptability of results. 
c. Activities scheduled but not conducted per schedule. 
d. Commissioning compliance issue report log. 
e. Schedule changes for remaining Commissioning-Process Work, if any. 

5. Data trend logs shall be initiated and running prior to the time scheduled for the test 
demonstration. 

a. Trend log data format shall be multiple data series graphs. Where multiple data 
series are trend logged concurrently, present the data on a common horizontal time 
axis. Individual data series may be presented on a segmented vertical axis to avoid 
interference of one data series with another, and to accommodate different axis 
scale values. Graphs shall be sufficiently clear to interpret data within the accuracy 
required by the acceptance criteria. 

b. Attach to the data form printed trend log data collected during the test or test 
demonstration. 

c. Record, print out, and attach to the data form operator activity during the time the 
trend log is running. During the time the trend log is running, operator intervention 
not directed by the test procedure invalidates the test results. 

6. System Alarm Logs:  Record and print out a log of alarms that occurred since the last log 
was printed. Evaluate alarms to determine if the previous day's work resulted in any 
conditions that are not considered "normal operation." 

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. 
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3.10 CERTIFICATE OF CONSTRUCTION PHASE COMMISSIONING COMPLETION 

A. When Contractor considers that construction phase commissioning, or a portion thereof which 
Owner agrees to accept separately, is complete, Contractor shall prepare and submit to Owner 
and Commissioning Authority through Architect a comprehensive list of items to be completed 
or corrected. Failure to include an item on such list does not alter Contractor's responsibility to 
compete commissioning. 

B. On receipt of Contractor's list, Commissioning Authority will make an inspection to determine 
whether the construction phase commissioning or designated portion thereof is complete. If 
Commissioning Authority's inspection discloses items, whether or not included on Contractor's 
list, which are not sufficiently complete as defined in "Construction Phase Commissioning 
Completion" Paragraph in the "Definitions" Article, Contractor shall, before issuance of the 
Certificate of Construction Phase Completion, complete or correct such items on notification by 
Commissioning Authority. In such case, Contractor shall then submit a request for another 
inspection by Commissioning Authority to determine construction phase commissioning 
completion. 

C. Contractor shall promptly correct deficient conditions and issues discovered during 
commissioning. Costs of correcting such deficient conditions and issues, including additional 
testing and inspections, the cost of uncovering and replacement, and compensation for 
Architect's and Commissioning Authority's services and expenses made necessary thereby, shall 
be at Contractor's expense. 

D. When construction phase commissioning or designated portion is complete, Commissioning 
Authority will prepare a Certificate of Construction Phase Commissioning that shall establish 
the date of completion of construction phase commissioning. Certificate of Construction Phase 
Commissioning Completion shall be submitted prior to requesting inspection for determining 
date of Substantial Completion. 

END OF SECTION 01 08 00 
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SECTION 01 21 00 - ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

B. Types of allowances include the following: 

1. Contingency allowances. 

1.3 ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances. 

1.4 INFORMATIONAL SUBMITTALS 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 
use in fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of 
allowance items that include installation as part of the allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions of 
the Work. 

1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work.   

1.6 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect for Owner's purposes. 

B. Allowance shall include cost to Contractor of specific products and materials under allowance 
and shall include taxes, freight, and delivery to Project site. Contractor's costs for receiving and 
handling at Project site, labor, installation, and similar costs related to products and materials 
under allowance shall be included as part of the allowance. 

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

A. Authorization for use of allowances is documented through Allowance Access Authorization 
form provided in the Project Manual, accompanied by substantiating data. 

B. At Project closeout, unused amounts remaining in the allowances will be credited to Owner by 
Change Order. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 

3.2 SCHEDULE OF ALLOWANCES:  CONTRACT 1 GC – GENERAL CONSTRUCTION 
WORK  

A. Allowance No. GC-3:  Contingency Allowance:  Include the sum of 30,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions. 

3.3 SCHEDULE OF ALLOWANCES:  CONTRACT 2 MPC – MECHANICAL & PLUMBING 
CONSTRUCTION WORK 

A. Allowance No. MPC-3:  Contingency Allowance:  Include the sum of 20,000 for use according 
to Owner’s instructions and for hidden and unforeseen conditions. 

3.4 SCHEDULE OF ALLOWANCES:  CONTRACT 3 EC – ELECTRICAL CONSTRUCTION 
WORK 

A. Allowance No. EC-3:  Contingency Allowance:  Include the sum of 15,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions. 

3.5 SCHEDULE OF ALLOWANCES:  CONTRACT 4 WC/AA – WINDOW & ABATEMENT 
OF HAZARDOUS MATERIAL CONSTRUCTION WORK 

A. Allowance No. WC/AA-3:  Contingency Allowance:  Include the sum of 30,000 for use 
according to Owner’s instructions and for hidden and unforeseen conditions. 

B. Allowance No. WC/AA-4:  Lump-Sum Allowance:  Include the sum of 75,000 for use 
according to Owner’s instructions and for lintel replacement and unforeseen conditions. 
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3.6 SCHEDULE OF ALLOWANCES:  CONTRACT 5 SC – SITE CONSTRUCTION WORK 

A. Allowance No. SC-3:  Contingency Allowance:  Include the sum of 15,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions. 

Attachment:  Allowance Access Authorization 

END OF SECTION 01 21 00 
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ALLOWANCE ACCESS AUTHORIZATION: 
 
Project:  Phase 3 Capital Improvement Project 
Reconstruction to:  Cornwall On Hudson Elementary School, Cornwall Elementary School, 
Cornwall Central Middles School. 

  
 
Architect:  Tetra Tech Architects & Engineers Project No.  363579-22001.3 
 
Contractor:        
 
AAA No.:        Initiation Date:         
 
The  Allowance is allocated as follows:         
      
      
      
 
Total original Contract Allowance was: $        
Amount of Contract Allowance Access previously authorized: $        
Adjusted Contract Allowance prior to this authorization is: $        
The amount of available Allowance will Decrease by this Access Authorization: $        
The remaining Contract Allowance, after this Access Authorization will be: $        
 
 
Recommended by: Recommended by: 
Architect Construction Manager [if applicable] 
     
By (Signature):    By (Signature):          
 
 
Date:   Date:          
 
 
Accepted by: Approved by: 
Contractor Owner 
 
By (Signature):          By (Signature):          
 
 
Date:              Date:              



Tetra Tech UNIT PRICES 
Architects & Engineers Project No. 363579-22001.3 01 22 00 / Page 1 

SECTION 01 22 00 - UNIT PRICES 

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 unit prices. 

1.3 DEFINITIONS 

A. “Unit Price”:  An amount incorporated in the Agreement, applicable during the duration of the 
Work as a price per unit of measurement for materials, equipment, or services, or a portion of 
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope 
of Work or quantities of Work required by the Contract Documents are increased or decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. 

B. Measurement and Payment:  See individual Specification Sections for work that requires 
establishment of unit prices. Methods of measurement and payment for unit prices are specified 
in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use 
of established unit prices and to have this work measured, at Owner's expense, by an 
independent surveyor. 

D. List of Unit Prices:  A schedule of unit prices is included in Part 3. Specification Sections 
referenced in the schedule contain requirements for materials described under each unit price. 

PART 2 - PRODUCTS (Not Used) 

01 22 00 
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PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES:  CONTRACT 1 GC – GENERAL CONSTRUCTION WORK  

A. Unit Price No. GC-UP-1 - Abatement Tents 

1. Description:  In areas where no containment has been established, provide labor and 
material pricing for Abatement Tents allowing for removal of pipe and/or fitting 
insulation within in accordance with Industrial Code Rule 56-7.11, details shown on 
drawings, and Division 02 Section “Asbestos Abatement.” Owner’s testing agency to 
verify actual quantities. Glovebag removal operation shall be accounted for using Unit 
Price No. GC-UP-2. Include installation, and cleaning, removal, and legal disposal of the 
tent. 

2. Unit of Measurement:  Per one (1) tent measuring 10 ft. x 10 ft. x 10 ft. 

B. Unit Price No. GC-UP-2 - Glove Bag Removal 

1. Description:  Provide labor and material pricing to remove and dispose of asbestos pipe 
and / or fitting insulation using glove bags. Work shall be performed within tent 
enclosures. Perform all work in accordance with all regulations dictated by Division 02 
Section “Asbestos Abatement.” Actual quantities to be verified by Owner’s testing 
agency. Include glove bag and legal disposal of the glove bag and its contents. 

2. Unit of Measurement:  Per one (1) glove bag. 

C. Unit Price No. GC-UP-3 - Pipe Abatement 

1. Description:  Provide pricing for all labor, materials, equipment, and associated items 
required to abate selected pipe, pipe insulation, pipe fittings, pipe accessories as required 
and noted on drawings for bathroom alternates. 

2. Unit of Measurement:  Per one (1) linear foot. 

D. Unit Price No. GC-UP-4 - Ceramic Mosaic Floor Tile 

1. Description:  Provide labor and material pricing for removal of existing ceramic floor 
tiles, grout, moisture control system, adhesives and joint sealants, including all scraping, 
cleaning and preparation of existing substrate; and installation of new factory-mounted 
unglazed ceramic mosaic tile type CFT1 flooring, grout, patching of substrate, primer, 
adhesives and joint sealants, and moisture control system per Division 9 Section 
“Ceramic Tiling” and in accordance with other applicable specifications in the Contract 
Documents. 

2. Unit of Measurement:  Per one (1) square foot installed. 
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E. Unit Price No. GC-UP-5 - Glazed Wall Tile 

1. Description:  Provide labor and material pricing for removal of existing glazed wall tiles, 
grout, adhesives and joint sealants, including all scraping, cleaning and preparation of 
existing substrate; and installation of new glazed wall tile type CWT1 flooring, grout, 
patching of substrate, primer, adhesives and joint sealants, and moisture control system 
per Division 9 Section “Ceramic Tiling” and in accordance with other applicable 
specifications in the Contract Documents. 

2. Unit of Measurement:  Per one (1) square foot installed. 

F. Unit Price No. GC-UP-6 - Cast-In-Place Concrete 

1. Description:  Provide labor and material pricing for new cast-in-place concrete for use in 
footings, foundations, slabs-on-grade, and miscellaneous concrete work, delivered to the 
site and installed, mix design in accordance with Concrete Mixtures for Building 
Elements (most stringent option) in Division 3 Section “Cast-In-Place Concrete” and in 
accordance with other applicable specifications in the Contract Documents. 

2. Unit of Measurement:  Per one (1) cubic yard installed. 

G. Unit Price No. GC-UP-7 - Interior Painting 

1. Description:  Provide interior painting systems preparation of substrates and recoating in 
accordance with Division 09 Section “Painting” (Interior Painting Schedule, Gypsum 
Board Substrates). Actual locations and quantities to be field verified by Construction 
Manager. 

2. Unit of Measurement:  Per 500 sf. of interior painting. 

3.2 SCHEDULE OF UNIT PRICES:  CONTRACT 2 MPC – MECHANICAL & PLUMBING 
CONSTRUCTION WORK 

Not Used 

3.3 SCHEDULE OF UNIT PRICES:  CONTRACT 3 EC – ELECTRICAL CONSTRUCTION 
WORK 

Not Used 
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3.4 SCHEDULE OF UNIT PRICES:  CONTRACT 4 AA – WINDOW & ABATEMENT OF 
HAZARDOUS MATERIAL CONSTRUCTION WORK 

A.  Unit Price No. WC/AA-UP-1 - Caulk Abatement 

1. Description:  In addition to the caulk Work required by Base Bid shown on Drawings, 
provide pricing for all labor, materials, equipment, and associated items required to 
remove. 

2. Unit of Measurement:  Per one (1) linear foot. 

B. Unit Price No. WC/AA-UP-2 - Steel Lintel Replacement Work 

1. Description:  Provide removal and replacement of existing deteriorated steel lintels and 
related framing, shoring and supports, associated components, priming and painting of 
steel, and adjacent exterior wall reconstruction and finish restoration as shown on 
Drawing BA752 “Exterior Lintel Replacement” detail. Perform all steel lintel work in 
accordance with Division 05 Section “Metal Fabrications,” masonry reconstruction and 
restoration work per Division 04 Sections “Unit Masonry Restoration” and “Unit 
Masonry,” and painting systems per Division 09 Sections “Painting” (Wall Substrate:  
Interior Painting Schedule, Gypsum Board Substrates) and “High-Performance Coatings” 
(Exterior Lintels, All Surfaces:  Exterior High-Performance Coating Schedule, Steel 
Substrates) and factory painted. Actual locations and quantities to be field verified by 
Construction Manager. 

2. Unit of Measurement:  Per one Window Type W1 masonry opening. 

3.5 SCHEDULE OF UNIT PRICES:  CONTRACT 5 SC – SITE CONSTRUCTION WORK 

A. Unit Price No. SC-UP-1 - Unsuitable Soils 

1. Description:  In addition to the excavation Work required by Base Bid shown on 
Drawings, provide pricing for all labor, materials, equipment, and associated items 
required to excavate, remove, and legally dispose of unsuitable soils off-site, and replace 
with structural fill, placed and compacted per Division 31 Section “Earth Moving” and in 
accordance with other applicable specifications in the Contract Documents. Owner’s 
geotechnical engineer will determine exact extent of unsuitable soil to be removed. 

2. Unit of Measurement:  Per one (1) cubic yard. 

B. Unit Price No. SC-UP-2 - Mass Rock Removal 

1. Description:  In addition to the excavation Work required by Base Bid shown on 
Drawings, provide pricing for all labor, materials, equipment, and associated items 
required to trench, uncover, excavate, remove, and legally dispose of mass rock removals 
and overburden off-site, and replace with structural fill, placed and compacted per 
Division 31 Section “Earth Moving” and in accordance with other applicable 
specifications in the Contract Documents. Owner’s geotechnical engineer will determine 
exact extent of mass rock to be removed. 

2. Unit of Measurement:  Per one (1) cubic yard in place. 
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C. Unit Price No. SC-UP-3 - Hot-Mix Asphalt Paving Top Course 

1. Description:  In addition to the hot-mix asphalt paving top course Work required by Base 
Bid, provide pricing for all labor, materials, equipment, tack coat, and associated items 
required to provide rolled and finished auto duty hot-mix asphalt paving top course 
trucked on-site per “Asphalt Paving – Auto Duty” detail on Drawings and specified per 
Division 32 Section “Asphalt Paving” and in accordance with other applicable 
specifications in the Contract Documents. 

2. Unit of Measurement:  Per one (1) ton installed. 

D. Unit Price No. SC-UP-4 - Hot-Mix Asphalt Paving Binder Course 

1. Description:  In addition to the hot-mix asphalt paving binder course Work required by 
Base Bid, provide pricing for all labor, materials, equipment, and associated items 
required to provide rolled and finished auto duty hot-mix asphalt paving binder course 
over aggregate base trucked on-site per “Asphalt Paving – Auto Duty” detail on 
Drawings and specified per Division 32 Section “Asphalt Paving” and in accordance with 
other applicable specifications in the Contract Documents. 

2. Unit of Measurement:  Per one (1) ton installed. 

E. Unit Price No. SC-UP-5 - Import Clean Fill Suitable Soils 

Description:  In addition to imported clean fill suitable soils Work required by Base Bid, 
provide pricing for all labor, materials, equipment, and associated items to provide 
imported non-granular fill trucked on-site in accordance with “Imported Non-Granular 
Fill” per Division 31 31 Section “Earth Moving” and in accordance with other applicable 
specifications in the Contract Documents. 

1. Unit of Measurement:  Per one (1) cubic yard. 

F. Unit Price No. SC-UP-6 - Concrete Paving 

1. Description:  Provide labor and material pricing for new cast-in-place concrete for use in 
sidewalks, curbs and gutters, concrete reconstruction and corrections, and miscellaneous 
concrete work, delivered to the site, installed, and finished, mix design in accordance 
with Concrete Mixtures for Exterior Concrete (most stringent option) in Division 3 
Section “Cast-In-Place Concrete” and Division 32 Section “Concrete Paving” and in 
accordance with other applicable specifications in the Contract Documents. 

2. Unit of Measurement:  Per one (1) cubic yard installed. 

END OF SECTION 01 22 00 
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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. B1 – NOT USED 

B. Alternate No. B2 - Second & Third Floor Restroom Reconstruction Additional Work 

1. Description:  Provide following Work to Cornwall-On-Hudson Elementary School: 

a. Base Bid:  No Work to Toilets B201, B302, and B303. 

b. By Alternate:  In lieu of Work by Base Bid, provide reconstruction/renovation 
Work to Toilets B102 and B103:  hazardous materials abatement, demolition and 
preparation, architectural and interiors, mechanical, electrical, plumbing, and all 
associated Work, as shown on Drawings and specified in Project Manual. 

1) Provide all associated demolition and preparation Work. 
2) Provide complete and finished systems. 

2. This Alternate affects the following Prime Contracts: 

a. Contract 1 GC – General Construction Work (To include any associated abatement 
related to alternate) 

b. Contract 2 MPC – Mechanical & Plumbing Construction Work 
c. Contract 3 EC – Electrical Construction Work 

C. Alternate No. B3 - Window Lintel Paint 

1. Description:  Provide following Work to Cornwall-On-Hudson Elementary School: 

a. Base Bid:  No paint to window lintels. 

b. By Alternate:  In lieu of Work by Base Bid, provide scheduled work to window 
lintels including cleaning and priming of lintels, and all associated work to provide 
painted lintels as shown on Drawings and specified in Project Manual. 

1) Provide all associated cleaning and preparation Work. 
2) Provide complete and finished systems. 

2. This Alternate affects the following Prime Contracts: 

a. Contract 4 WC/AA – Window & Abatement of Hazardous Material Construction 
Work 
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D. Alternate No. D1 - C-Wing Restrooms Reconstruction Additional Work 

1. Description:  Provide following Work to Cornwall Central Middle School: 

a. Base Bid:  No Work to Toilet A201 and Toilet A202. 

b. By Alternate:  In lieu of Work by Base Bid, provide reconstruction/renovation 
Work to Toilet A201 and Toilet A202 including:  hazardous materials abatement, 
demolition and preparation, architectural and interiors, mechanical, electrical, 
plumbing, and all associated Work, as shown on Drawings and specified in Project 
Manual. 

1) Provide all associated demolition and preparation Work. 
2) Provide complete and finished systems. 

2. This Alternate affects the following Prime Contracts: 

a. Contract 1 GC – General Construction Work (To include any associated abatement 
related to alternate) 

a. Contract 2 MPC – Mechanical & Plumbing Construction Work 
b. Contract 3 EC – Electrical Construction Work 

E. Alternate No. D2 - A-Wing Restroom Reconstruction Additional Work 

1. Description:  Provide following Work to Cornwall Central Middle School: 

a. Base Bid:  No Work to Toilet D17, and Toilet D18. 

b. By Alternate:  In lieu of Work by Base Bid, provide renovation/reconstruction 
Work to Toilet D17, and Toilet D18 including: hazardous materials abatement, 
demolition and preparation, architectural and interiors, mechanical, electrical, 
plumbing, and all associated Work, as shown on Drawings and specified in Project 
Manual. 

1) Provide all associated demolition and preparation Work. 
2) Provide complete and finished systems. 

2. This Alternate affects the following Prime Contracts: 

a. Contract 1 GC – General Construction Work (To include any associated abatement 
related to alternate) 

b. Contract 2 MPC – Mechanical & Plumbing Construction Work 
c. Contract 3 EC – Electrical Construction Work 
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F. Alternate No. D3 - D-Wing Restroom Reconstruction Additional Work 

1. Description:  Provide following Work to Cornwall Central Middle School: 

a. Base Bid:  No Work to Toilet B102, and Toilet B103. 

b. By Alternate:  In lieu of Work by Base Bid, provide renovation/reconstruction 
Work to Toilet B102, and Toilet B103 including: hazardous materials abatement, 
demolition and preparation, architectural and interiors, mechanical, electrical, 
plumbing, and all associated Work, as shown on Drawings and specified in Project 
Manual. 

1) Provide all associated demolition and preparation Work. 
2) Provide complete and finished systems. 

2. This Alternate affects the following Prime Contracts: 

a. Contract 1 GC – General Construction Work (To include any associated abatement 
related to alternate) 

b. Contract 2 MPC – Mechanical & Plumbing Construction Work 
c. Contract 3 EC – Electrical Construction Work 

END OF SECTION 01 23 00 
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SECTION 01 25 00 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

1.3 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor, 

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product. 

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not 
required in order to meet other Project requirements but may offer advantage to Owner. 

1.4 ACTION SUBMITTALS 

A. Substitution Requests:  Identify product or fabrication or installation method to be replaced.  
Include Specification Section number and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use the “Request for Substitution” form attached to this 
Specification Section. Complete all sections of the form. 

2. Documentation:  Show compliance with requirements for substitutions and the following, 
as applicable: 

a. Information to support identification of the proposed substitution as “for Cause” or 
“for Convenience”. 

b. Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable. 

c. Coordination information, including a list of changes or revisions needed to other 
parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution. 

01 25 00 
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d. Detailed comparison of significant qualities of proposed substitution with those of 
the Work specified.  Include annotated copy of applicable Specification Section.  
Significant qualities may include attributes such as performance, weight, size, 
durability, visual effect, sustainable design characteristics, warranties, and specific 
features and requirements indicated.  Indicate deviations, if any, from the Work 
specified. 

e. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

f. Samples, where applicable or requested. 

g. Certificates and qualification data, where applicable or requested. 

h. List of similar installations for completed projects with project names and 
addresses and names and addresses of architects and owners. 

i. Material test reports from a qualified testing agency indicating and interpreting test 
results for compliance with requirements indicated. 

j. Evidence of compliance with building code in effect for Project. 

k. Detailed comparison of Contractor's construction schedule using proposed 
substitution with products specified for the Work, including effect on the overall 
Contract Time.  If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays 
in delivery. 

l. Cost information, including a proposal of change, if any, in the Contract Sum. 

m. Contractor's certification that proposed substitution complies with requirements in 
the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated. 

n. Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce indicated 
results. 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation. Such additional information or documentation may include 
detailed side-by-side comparison charts of the specified product and the proposed 
substitution, and other data. Only one substitution request for each product will be 
considered. Architect will make final determination as to whether the substitution is “for 
Cause” or “for Convenience”. 

a. Architect will notify Contractor through Construction Manager of acceptance or 
rejection of proposed substitution. 

b. Forms of Acceptance:  Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work. 
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1.5 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.   

1.6 PROCEDURES 

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved 
substitutions. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for 
change. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b. Substitution request is fully documented and properly submitted. 

c. Requested substitution will not adversely affect Contractor's construction schedule. 

d. Requested substitution is compatible with other portions of the Work. 

e. Requested substitution has been coordinated with other portions of the Work. 

f. Requested substitution provides specified warranty. 

g. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience:  Architect will consider requests for substitution if received 
within 15 days after the Notice of Award.  Requests received after that time may be considered 
or rejected at discretion of Architect. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 
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a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d. Substitution request is fully documented and properly submitted. 

e. Requested substitution will not adversely affect Contractor's construction schedule. 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the Work. 

h. Requested substitution provides specified warranty. 

i. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Used) 

Attachment: Request for Substitution Form 

END OF SECTION 01 25 00 
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, via the electronic form 
procedures outlined in Division 01 Section “Project Management and Coordination” and during 
the preconstruction conference. 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a description of proposed changes in 
the Work that may require adjustment to the Contract Sum or the Contract Time, via the 
electronic form procedures outlined in Division 01 Section “Project Management and 
Coordination” and during preconstruction conference. If necessary, the description will include 
supplemental or revised Drawings and Specifications. 

1. Proposal Requests issued by Architect are not instructions either to stop work in progress 
or to execute the proposed change. 

2. Unless otherwise noted, within 14 days after receipt of Proposal Request, submit a 
quotation listing adjustments to the Contract Sum and the Contract Time necessary to 
execute the change. 

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

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

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

01 26 00 
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d. Include an updated Contractor's construction schedule that indicates the effect of 
the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting 
an extension of the Contract Time. 

e. Quotation Form:  Use forms acceptable to Architect. 

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

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

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

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

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

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

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

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

1.5 ADMINISTRATIVE CHANGE ORDERS 

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

1.6 CHANGE ORDER PROCEDURES 

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

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

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

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

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

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

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

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

1.3 DEFINITIONS 

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

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

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

1.4 SCHEDULE OF VALUES 

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

B. Format and Content: 

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

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

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

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

01 29 00 
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2. Identification:  Include the following Project identification on the schedule of values: 

a. Project name and location. 
b. Architect's project number. 
c. Contractor's name and address. 
d. Date of submittal. 

3. Use the Project Manual table of contents as a guide to establish line items for the 
schedule of values.  Provide line item(s) for each Specification Section.  

4. Arrange the schedule of values to indicate the following for each item listed, completing 
columns A, B and C of AIA Document G703: 

a. Column A: Indicate Specification Section number. 
b. Column B: Indicate Specification Section title, and provide separate line items for 

labor and materials. 
c. Column C: Provide separate line item dollar values for labor and materials. Round 

amounts to nearest whole dollar. 

5. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment.  In addition to line items for each applicable 
specification section, include the following: 

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

b. Project Startup: 

1) Include separate line items for project startup requirements, including the 
following separate line items: 

a) Insurance, based on actual invoice amount. 
b) Performance and payment bonds, based on actual invoice amount. 
c) Mobilization. 
d) Temporary facilities and controls. 

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

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

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

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

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

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

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

j. Testing and Balancing (TAB):  Include a minimum of Three percent of the 
Contract Sum (Mechanical Contract:  Four) percent as separate line items for 
testing and balancing requirements, as follows: 

1) Pre-TAB activities (20 percent of TAB). 
2) TAB activities (40 percent of TAB). 
3) Final TAB reports. (40 percent of TAB). 

k. Punch List:  Three percent of Contract Sum. 

l. Project Closeout: 

1) Include separate line items for project closeout requirements, as follows: 

a) Demobilization. 
b) Warranties. 
c) Final cleaning. 
d) Operation and maintenance manuals. 
e) Project record documents. 
f) Demonstration and training. 

2) The total value of all project closeout line items shall equal to not less than 
the following:  

a) Three 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 G732 and AIA Document G703 as form 
for Applications for Payment. 
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D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor. Construction Manager will return 
incomplete applications without action. 

1. Entries shall match data on the schedule of values. 
2. Include amounts for work completed following previous Application for Payment, 

whether or not payment has been received.   
3. Include amounts of fully-executed Change Orders and Construction Change Directives 

issued before last day of construction period covered by application. 

E. Stored Materials:  Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items 
stored on-site and items stored off-site. 

1. Enter in column F (Materials Presently Stored) of AIA Document G703 the value of 
materials presently stored for which payment is sought. Recalculate the total of the 
column at the end of each pay period. This value covers both materials newly stored for 
which payment is sought and materials previously stored which are not yet incorporated 
into the Project.  Payment by the Owner for stored materials does not result in a 
deduction from this column. Only as materials are incorporated into the Project is their 
value deducted from this column and incorporated into column E (Work Completed--
This Period.). 

2. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 
surety to payment, for stored materials. 

3. Provide supporting documentation that verifies amount requested, such as paid invoices.  
Match amount requested with amounts indicated on documentation; do not include 
overhead and profit on stored materials. 

F. Transmittal:  Submit three signed and notarized original copies of each Application for Payment 
to Construction Manager. 

G. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule. 
4. Certificates of insurance and insurance policies. 
5. Performance and payment bonds. 

H. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited to, two 
originals and two copies each of the following: 

1. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
2. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
3. AIA Document G707, "Consent of Surety to Final Payment." 

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 .dwg and .pdf formats. 

1) Architect’s charge for drawings in .dwg 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. 
4) Mechanical ductwork plans. 
5) Electrical lighting plans. 

1.5 COORDINATION DRAWINGS 

A. Each Contractor: 

1. Participate in the Coordination Drawing process as required to ensure work is 
coordinated with associated Contractors to fulfill the scope and schedule of the project. 
Contractors with work in areas where more than one Contractor has Contract Work must 
participate in coordination process for that area of work. 

2. Architect will furnish Contractor with digital media copies of architectural, structural, 
mechanical, plumbing, and electrical base information, not including drawing sheets or 
details, at no charge, upon providing Architect with a fully-executed indemnification 
agreement. 
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3. At an initial coordination meeting scheduled by the Mechanical Contractor  and 
Construction Manager in accordance with schedule defined in Division 01 Section 
Multiple Project Summary – Project Schedule, coordinate the schedule of the creation 
and revision of Coordination Drawings with the Architect, Construction Manager, 
Owner, and involved Contractors as required to meet the construction schedule. 

4. Revise Coordination Drawings identifying work of applicable Contract that requires 
coordination with building systems or that presents potential interference with existing 
construction or construction provided by another Contractor. Examples of these 
components and work include (but are not limited to): 

a. Systems located above ceilings or integrated into ceiling system such as ducts, 
piping, lighting, cable trays, electrical conduits, joist cross bracing, structure, 
supports, fire protection systems, diffusers, grilles, access doors, etc. 

b. Components of systems installed on roofs requiring roof penetrations, structural 
support, lightning protection, etc. 

c. Components suspended or otherwise inside spaces such as gymnasium backstops, 
light fixtures, ducts, gymnasium dividers, web spaces of trusses with duct/pipe, 
etc. 

d. Clearances required for service access or by codes. Show service access locations 
including brief note such as “service access to filters”. 

e. Equipment located adjacent to building that may need coordination with 
landscaping such as dust collectors, transformers, gas metering stations, chillers 
and condensing units, pads, louvers, etc. 

5. Resolution of Conflicts and Interferences: 

a. Schedule additional coordination meetings through Construction Manager with 
Architect, Owner, and other Contractors and attend additional coordination 
meetings as required to fully resolve conflicts and complete process. 

b. Review draft revisions of respective trades and Owner at subsequent coordination 
meetings with involved parties. Resolve conflicts and interferences at these 
meetings. 

c. Reposition proposed locations of components and equipment in applicable 
Contracts as required to resolve conflicts and address Owner’s serviceability 
concerns after review of Coordination Drawings. For exposed work, adjust and 
coordinate configuration of components to achieve aesthetics consistent with the 
scope of the Project without increase in Contract Sum. 
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d. Notify Construction Manager, Architect, Owner’s Representative, and affected 
Contractors in case of unresolved interferences or conflicts prior to installation of 
construction. Schedule meetings and take other measures to resolve interferences 
or conflicts and revise applicable Coordination Drawings as required.  Re-process 
revised Coordination Drawings in accordance with “Processing of Coordination 
Drawings” below to ensure all Contractors are aware of revisions in Coordination 
Drawings. 

e. When all conflicts have been resolved on each complete Coordination Drawing, 
each applicable Contractor shall digitally sign and date the drawings, and deliver to 
the Mechanical Contractor for additional distribution. A copy of the signed 
originals will be stored in the Construction Manager’s jobsite offices for reference 
for the duration of the construction. 

f. Each Contractor will be provided with a copy of each coordination drawing and 
may transcribe additional information from the copies stored in the Construction 
Manager’s jobsite offices. 

6. Do not proceed with work in Contract in each area until agreement is reached with all 
Contractors and the Construction Manager, Architect and Owner on exact arrangements 
for each room or area, unless otherwise directed by the Construction Manager, Architect 
or Owner. 

a. If Contractor proceeds prior to resolving conflicts and receiving above agreement 
or direction and conflicts ensue as a result, Contractor must  modify installed 
construction as required to permit other Contractors to proceed with coordinated 
installation at no change in Contract Sum. 

B. Mechanical Contract: 

1. In accordance with the Coordination Drawing creation schedule agreed to as described 
above, prepare and distribute Coordination Drawings as specified in the Division 23 
Sections “Common Work Results for HVAC” and “Ductwork”, for all areas with any 
construction work, including indoor areas and rooms, roofs, and near building areas with 
mechanical equipment. Consider construction of other Contracts as shown in Contract 
Documents to avoid conflicts. Prepare and revise the Coordination Drawings in the order 
and within the schedule agreed upon. 

2. Coordinate the scheduling of coordination meetings with the project schedule, 
Construction Manager, 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. General Contract. 
b. Mechanical Contract. 
c. Electrical Contract. 
d. Plumbing 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 Submittal Exchange for the following processes: 

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

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

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

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

1.8 REQUESTS FOR INFORMATION (RFIs) 

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

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

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

1. Project number. 

2. RFI number. 

3. Contract number and title. 

4. Name of Contractor. 
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5. Name of Contractor’s contact person. 

6. Email address of Contractor’s contact person. 

7. RFI subject. 

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

a. Specification Section number and title and related paragraphs, as appropriate. 
b. Drawing number and detail references, as appropriate. 
c. Field dimensions and conditions, as appropriate. 
d. Contractor's suggested resolution.  If Contractor's solution impacts the Contract 

Time or the Contract Sum, Contractor shall state impact in the RFI. 

9. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 
Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches. 

C. Architect's Action:  Architect will review each RFI, determine action required, and respond.  
Allow reasonable time for Architect's response for each RFI.   

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Division 01 Section "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect and Construction Manager in writing within 
seven days of receipt of the RFI response. 

D. On receipt of Architect's action, immediately distribute the RFI response to affected parties.  
Review response and notify Architect and Construction Manager within seven days if 
Contractor disagrees with response. 

E. Electronic RFI Log: Architect will maintain a tabular log of RFIs organized by RFI number. 
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1.9 PROJECT MEETINGS 

A. Preconstruction Conference:  Construction Manager will schedule and conduct a 
preconstruction conference before starting construction, at a time convenient to Owner, 
Construction Manager, and Architect, but no later than 15 days after date of Notice of Award. 

1. Attendees:  Authorized representatives of Owner, Commissioning Authority, 
, Construction Manager, Architect, and their consultants; Contractor and its 
superintendent; and other concerned parties shall attend the conference.  Participants at 
the conference shall be familiar with Project and authorized to conclude matters relating 
to the Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the 
following: 

a. Designation of key personnel and their duties. 
b. Lines of communications. 
c. Bonds and insurance. 
d. Subcontract list. 
e. Schedule of values. 
f. Payment request estimate. 
g. Applications for Payment. 
h. Contractor’s construction schedule. 
i. Submittals. 
j. Electronic form procedures (RFIs, ASIs, PRs). 
k. Procedures for processing Change Orders and Construction Change Directives. 
l. Quality control. 
m. Adjoining properties. 
n. Project schedule. 
o. Contractor review of Contract Documents, including Drawings and Specifications. 
p. Project meetings. 
q. Project closeout procedures. 
r. Electronic drawings. 
s. AIA and Word documents. 

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

B. Site Preconstruction Conference:  Construction Manager will schedule and conduct a site 
preconstruction conference, at a time convenient to Owner, Construction Manager and 
Architect. 

1. Attendees:  Authorized representatives of Owner, Owner’s testing agency, Construction 
Manager, Architect, and their consultants; Geotechnical Engineer of Record; Contractor 
and its superintendent; and other concerned parties shall attend the conference.  
Participants at the conference shall be familiar with Project and authorized to conclude 
matters relating to the Work. 

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

a. Designation of key personnel and their duties. 
b. Lines of communication. 
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c. Electronic form procedures (RFIs, ASIs, PRs). 
d. Submittal procedures. 
e. Subcontracts. 
f. Construction schedule. 
g. Temporary facilities and controls. 
h. Use of premises. 
i. Permits. 
j. Soil erosion and sediment control. 
k. Procedures for testing and inspecting. 
l. Roles and responsibilities of each party. 
m. Topsoil. 
n. Seeding/sodding. 
o. Planting. 
p. Concrete. 
q. Retaining walls. 
r. Railings. 

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

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 

1. Review each Specification Section for requirements for preinstallation conferences. 

a. No later than 15 days after date of Notice of Award, submit to Architect complete 
listing of preinstallation conferences to be held.  

2. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise 
Architect, Construction Manager, and Commissioning Authority of scheduled meeting 
dates. 

3. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. Contract Documents. 
b. Deliveries. 
c. Submittals. 
d. Review of mockups. 
e. Time schedules. 
f. Weather limitations. 
g. Manufacturer's written instructions. 
h. Warranty requirements. 
i. Compatibility of materials. 
j. Acceptability of substrates. 
k. Temporary facilities and controls. 
l. Space and access limitations. 
m. Testing and inspecting requirements. 
n. Installation procedures. 
o. Coordination with other work. 
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p. Required performance results. 
q. Protection of adjacent work. 

4. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

5. Reporting:  Distribute report of the meeting to each party present and to other parties 
requiring information. 

6. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Slab Pre-Pour Conference:  Construction Manager will schedule and conduct a slab pre-pour 
conference, at a time convenient to Owner, Construction Manager and Architect, but no later 
than seven days before the first slab pour. 

1. Attendees:  Authorized representatives of Owner, Owner’s testing agency, 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, including the following: 

a. Schedule. 
b. Procedures for testing and inspecting. 
c. Procedures for sub-base preparation. 
d. Concrete mix designs. 
e. Concrete delivery. 
f. Placing, curing, finishing, and protecting concrete. 
g. Slab joints. 
h. Slab flatness and levelness. 

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

E. Progress Meetings:  Construction Manager will conduct progress meetings at biweekly 
intervals, unless otherwise necessitated. 

1. Attendees:  In addition to representatives of Owner, Commissioning 
Authority, Construction Manager, and Architect, each contractor, subcontractor, supplier, 
and other entity concerned with current progress or involved in planning, coordination, or 
performance of future activities shall be represented at these meetings.  All participants at 
the meeting shall be familiar with Project and authorized to conclude matters relating to 
the Work. 

2. Agenda:  Review report of previous progress meeting.  Review other items of 
significance that could affect progress.  Include topics for discussion as appropriate to 
status of Project. 
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a. Review present and future needs of each entity present, including the following: 

1) Report of progress since previous meeting. 

2) Architect/Engineer discussion items. 

3) Status of ASIs, PRs, Change Orders. 

4) Status of submittals. 

5) Contractor's Construction Schedule:  Review progress since the last 
meeting.  Determine whether each activity is on time, ahead of schedule, or 
behind schedule, in relation to Contractor's construction schedule.   

a) Determine how construction behind schedule will be expedited; 
secure commitments from parties involved to do so.  Discuss whether 
schedule revisions are required to ensure that current and subsequent 
activities will be completed within the Contract Time. 

b) Review schedule for next period. 

6) Date of Substantial Completion. 

7) Status of RFIs. 

8) Owner discussion items. 

9) Discussion items for each Contract. 

10) General and administrative items, including such items as: 

a) Project documentation. 
b) Prohibitions. 
c) Identification cards. 
d) Separation. 
e) Egress. 
f) Conservation. 

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

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

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

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

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

G. Project Closeout Conference:  Construction Manager will schedule and conduct a project 
closeout conference, at a time convenient to Owner, Construction Manager and Architect, but 
no later than 90 days prior to 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. 

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 
 
 
Attachment: Request for Electronic Drawing Files 
    Terms of Electronic File Transfer (TOFT) 
 

END OF SECTION 01 31 00 
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 
2. Reports. 

1.3 INFORMATIONAL SUBMITTALS 

A. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule 
for entire construction period. Follow format outlined in attachment at end of this Section. 

B. Site Condition Reports:  Submit at time of discovery of differing conditions. 
C. Special Reports:  Submit at time of unusual event. 

1.4 COORDINATION 

A. Secure time commitments for performing critical elements of the Work from entities involved. 
B. Coordinate each construction activity in the network with other activities and schedule them in 

proper sequence. 

1.5 CONTRACTOR’S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for commencement of the Work to date of 
final completion. 

B. Contract completion date shall not be changed by submission of a schedule that shows an early 
completion date, unless specifically authorized by Change Order. 

1.6 CONTRACTOR’S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, horizontal, Gantt-chart-type, Contractor's 
construction schedule per requirements of Division 01 Section “Multiple Contract Project 
Summary – Project Schedule”. 

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

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

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

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

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

1.7 REPORTS 

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

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

Attachment: Format for Construction Schedule 

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

CONSTRUCTION SCHEDULE  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Format 
 

 
 

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

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

CONSTRUCTION SCHEDULE  
 
 
 
 

 
 
 

Sample 
 
 
 
 

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

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

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

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

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

1.3 DEFINITIONS 

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

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

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

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

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

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

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

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

a. Product Data. 
b. 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. 
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1.6 ENVIRONMENTAL REQUIREMENTS 

A. All products provided for use in construction of this Project are to be free of asbestos.  Refer to 
Division 01 Section “Closeout Procedures” for certification required to be provided.  The 
Owner may provide random testing of installed products/ construction for asbestos content.  
Any Contractor-installed product found to contain asbestos shall be classified as defective work.  
Defective work shall be corrected by the Contractor as specified in the General Conditions. 

1.7 SUBMITTAL PROCEDURES, GENERAL 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 
individual Specification Sections.  Types of submittals are indicated in individual Specification 
Sections. 

1.8 ELECTRONIC SUBMITTAL REQUIREMENTS 

A. Use the designated electronic submittal system for submittals in this Article. 

1. Review and apply electronic stamp certifying that the submittal complies with the 
requirements of the Contract Documents including verification of manufacturer / product, 
dimensions and coordination of information with other parts of the work.   

2. Transmit each submittal to Construction Manager and Architect using the Submittal 
Exchange website, www.submittalexchange.com. 

3. For Action Submittals, Architect / Engineer and Construction Manager review comments 
will be made available on the Submittal Exchange website for downloading.  Contractor 
will receive email notice of completed review. 

4. Distribution of reviewed submittals to subcontractors and suppliers is the responsibility 
of the Contractor. 

5. After award of contract, training will be provided by Submittal Exchange regarding use 
of website and PDF submittals.  Contact Submittal Exchange at 1-800-714-0024. 

6. Internet Service and Equipment Requirements: 

a. Email address and Internet access at Contractor’s main office.   
b. Adobe Acrobat (www.adobe.com), for applying electronic stamps and comments. 

7. Contractor shall bear the cost of the Submittal Exchange project subscription. 

8. Retain one electronic copy of all approved submittals, as part of the project records 
required at Project Closeout. 

9. Tetra Tech Architects and Engineers will be the Submittal Exchange Project Leader and 
Subscriber. 
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B. Product Data:  Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. Mark submittal to show which products and options are applicable. 

2. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Statement of compliance with specified referenced standards. 
c. Testing by recognized testing agency. 

3. For equipment, include the following in addition to the above, as applicable: 

a. Printed performance curves. 
b. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

C. As-Specified Submittals: Complete the “As-Specified Verification Form”. 

1. Refer to the Action Submittals Article of technical specification sections. If the product to 
be incorporated into the Project is an “as-specified product” as defined in this Section, 
then submit “As-Specified Verification Form” in lieu of Product Data, otherwise submit 
full Product Data.  

2. Do not use “As-Specified Verification Form” unless specifically indicated in technical 
specification. 

3. The “As-Specified Verification Form” alone serves as the submittal for the specific 
product and no additional action submittal data is due at the time of the submittal. The 
full specific product technical data, however, is required to be included in the Operation 
and Maintenance Manual. Comply with requirements specified in Division 01 Section 
“Operation and Maintenance Data”. 

D. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data, unless 
submittal based on Architect's digital data drawing files is otherwise permitted. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of dimensions established by field measurement. 
e. Relationship and attachment to adjoining construction clearly indicated. 
f. Seal and signature of professional engineer if specified. 
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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. 
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4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available. 

a. Number of Samples:  Submit two full sets of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line. Deliver one set to Architect’s office, deliver the other 
set to the construction trailer at the job site.   

5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected.  Samples include, but are not limited to, the 
following:  partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection. 

a. Number of Samples:  Submit two sets of Samples. Deliver one set to Architect’s 
office, deliver the other set to the construction trailer at the job site.   

1) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 

B. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 
supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 

3. Submit subcontract list in the following format: 

a. Number of Copies:  Four paper copies of subcontractor list, unless otherwise 
indicated.  Architect will return one copy. 

C. List of Key Personnel Names:  No later than 15 days after date of Notice of Award, submit a list 
of key personnel assignments, including superintendent and other personnel in attendance at 
Project site.   

1. Identify individuals and their duties and responsibilities; list addresses and telephone 
numbers, including emergency, office, and cellular telephone numbers and email 
addresses.  

a. Number of Copies:  Four paper copies of key personnel list, unless otherwise 
indicated.   
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1.11 MISCELLANEOUS SUBMITTAL REQUIREMENTS 

A. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Division 01 Section "Closeout Procedures." 

B. Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and 
Maintenance Data." 

1.12 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect. 

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. 
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3. Rejected:  Where the submittal is marked "Rejected," do not proceed with the Work 
covered by the submittal. Prepare a new submittal for a product that complies with the 
Contract Documents. 

4. Incomplete - Resubmit:  Where the submittal is marked "Incomplete, Submit Additional 
Information," do not proceed with the Work covered by the submittal. Prepare additional 
information requested, or required by the Contract Documents, that indicates compliance 
with requirements, and resubmit. 

C. Informational Submittals:  Architect and Construction Manager will review each submittal and 
will not return it, or will return it if it does not comply with requirements.   

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 

E. Limit information submitted to specific products indicated. Do not submit extraneous matter. 
Submittals containing excessive extraneous matter will be returned for resubmittal without 
review. 

F. Submittals not required by the Contract Documents may be returned by the Architect without 
action. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

Attachments:  Tt Cover Sheet 
As-Specified Verification Form 
Tt Cover Sheet for Closeout Submittals (Sections 01 78 23 and 01 78 39) 
Consultant Coversheet Submittal Form 
Delegated Design Submittal Form (Refer to Sections 08 41 13, 08 51 13, 08 80 00, 
13 12 60, 21 13 13) 

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

     
 
ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 
 Architect’s  
 Project No.: 363579-22001.3 
   
 Proj. Name: Phase 3 Reconstruction  
 
 Location:  Cornwall Central School District 
 
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: 363579-22001.3 
 
 Project Title:  Phase 3 Reconstruction  
 
 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.: 363579-22001.3 
   
 Proj. Name: Phase 3 Reconstruction  
 
 Location:  Cornwall Central School District 
 
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.:  363579-22001.3 
 
 Proj. Name:  Phase 3 Reconstruction 
 
 Location:  Cornwall Central School District 
 
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.  

[CONSULTANT NAME] 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.: 363579-22001.3 
 

 Proj. Name: Phase 3 Reconstruction  
 

 Location:  Cornwall Central School District 
 

PRODUCT IDENTIFICATION 
 

Specification Section No.  
 

   
Name of Product:   

 

  
 

  
Name of Manufacturer:   
 

SUBCONTRACTOR 
 

 
 

SUPPLIER 
 

 
 

RELATIONSHIP TO STRUCTURE 
Building 
Name    

 

 
  (Room #)    (Room Name) 
 
Contract Drawing  No.:  

 

DEVIATION FROM CONTRACT DOCUMENTS:  
 

 
 

 
 

 

 

 

RESERVED FOR USE BY TETRA TECH 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance 
with information given and the design concept expressed in the Con-
tract Documents. Review not conducted for the purpose of determin-
ing the accuracy and completeness of other details such as dimensions 
and quantities, or for substantiating instructions for installation or 
performance of equipment or systems, all of which remain the respon-
sibility of the Contractor as required by the Contract Documents. 
Review shall not constitute approval of safety precautions or of any 
construction means, methods, techniques, sequences or procedures.  

DESIGN PROFESSIONAL’S COMMENTS:   
 
CONTRACTOR COMMENTS:   
 
ARCHITECT’S COMMENTS:   
 
 
CONSTRUCTION MANAGER’S  CERTIFICATION DESIGN PROFESSIONAL’S CERTIFICATION 
I certify that this submittal has been reviewed and approved I certify that I am a design professional currently licensed in New York  
by the Construction Manager in accordance with the State and confirm my responsibility for work included in this submittal in  
General Conditions.    accordance with the General Conditions.  Further, I certify that to the best  
 of my knowledge, information and belief, the plans and specifications are 
BY      in accordance with applicable requirements of the New York State    
   Uniform Fire Prevention and Building Code, the State Energy  
CM Submittal No.   Conservation Construction Code and construction standards of the 
   Education Department. 
CONTRACTOR’S STAMP  
 BY   
 
         CONTRACTOR’S CERTIFICATION 

 I certify that this submittal has been reviewed and approved by the Contractor in ac-
cordance with the General Conditions.  Products/Materials 

 Are free of asbestos as required by the Contract Documents. 
  
 BY   

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No.  ___ 
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SECTION 01 35 26 – GOVERNMENTAL SAFETY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Safety requirements included in 8 NYCRR 155.5 Uniform Safety Standards for School 
Construction and Maintenance Projects. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Provide all measures, including (but not limited to) materials, 
equipment, and procedures, required to comply with following requirements of 8 NYCRR 155.5 
Uniform Safety Standards for School Construction and Maintenance Projects. 

B. Certificate of Occupancy: 

1. 8 NYCRR 155.5 (a):  “The occupied portion of any school building shall always comply 
with the minimum requirements necessary to maintain a certificate of occupancy.” 

C. General Safety and Security Standards for Construction Projects: 

1. 8 NYCRR 155.5 (e)(1):  “All construction materials shall be stored in a safe and secure 
manner.” 

2. 8 NYCRR 155.5 (e)(2):  “Fences around construction supplies or debris shall be 
maintained.” 

3. 8 NYCRR 155.5 (e)(3):  “Gates shall always be locked unless a worker is in attendance 
to prevent unauthorized entry.” 

4. 8 NYCRR 155.5 (e)(4):  “During exterior renovation work, overhead protection shall be 
provided for any sidewalks or areas immediately beneath the work site or such areas shall 
be fenced off and provided with warning signs to prevent entry.” 

5. 8 NYCRR 155.5 (e)(5):  “Workers shall be required to wear photo identification badges 
at all times for identification and security purposes while working at occupied sites.” 

01 35 26 
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D. Separation of Construction Areas from Occupied Spaces: 

1. 8 NYCRR 155.5 (f):  “Construction areas which are under the control of a contractor and 
therefore not occupied by district staff or students shall be separated from occupied areas. 
Provisions shall be made to prevent the passage of dust and contaminants into occupied 
parts of the building. Periodic inspection and repairs of the containment barriers must be 
made to prevent exposure to dust or contaminants. Gypsum board must be used in exit 
ways or other areas that require fire rated separation. Heavy duty plastic sheeting may be 
used only for a vapor, fine dust or air infiltration barrier, and shall not be used to separate 
occupied spaces from construction areas.” 

2. 8 NYCRR 155.5 (f)(1):  “A specific stairwell and/or elevator should be assigned for 
construction worker use during work hours. In general, workers may not use corridors, 
stairs or elevators designated for students or school staff.” 

E. Cleaning Occupied Areas: 

1. 8 NYCRR 155.5 (f)(2):  “Large amounts of debris must be removed by using enclosed 
chutes or a similar sealed system. There shall be no movement of debris through halls of 
occupied spaces of the building. No material shall be dropped or thrown outside the walls 
of the building.” 

2. 8 NYCRR 155.5 (f)(3):  “All occupied parts of the building affected by renovation 
activity shall be cleaned at the close of each workday. School buildings occupied during a 
construction project shall maintain required health, safety and educational capabilities at 
all times that classes are in session.” 

F. Exiting and Ventilation: 

1. 8 NYCRR 155.5(g):  Maintain exiting and ventilation during school construction 
projects. 

2. 8 NYCRR 155.5(g)(1):  “Required exits, temporary stairs, ramps, exit signs, and door 
hardware shall be provided at all times.” 

3. 8 NYCRR 155.5(g)(2):  “Required ventilation to occupied spaces affected by 
construction will be maintained during the project.” 

G. Noise Control: 

1. 8 NYCRR 155.5 (i):  “Construction and maintenance operations shall not produce noise 
in excess of 60 dba in occupied spaces or shall be scheduled for times when the building 
or affected building spaces are not occupied or acoustical abatement measures shall be 
taken.” 

H. Control of Fumes, Gases and Contaminants: 

1. 8 NYCRR 155.5 (j):  The contractor shall be responsible for the control of chemical 
fumes, gases, and other contaminants produced by welding, gasoline or diesel engines, 
roofing, paving, painting, and other fumes to ensure they do not enter occupied portions 
of the building or air intakes. 
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I. “Off-Gassing” of Volatile Organic Compounds: 

1. 8 NYCRR 155.5 (j)(1):  The contractor shall be responsible to ensure that activities and 
materials which result in "off-gassing" of volatile organic compounds such as glues, 
paint, furniture, carpeting, wall coverings, drapery, etc. are scheduled, cured or ventilated 
in accordance with manufacturer’s recommendations before a space can be occupied. 

J. Asbestos Isolation: 

1. 8 NYCRR 155.5 (k):  “Large and small asbestos abatement projects as defined by 12 
NYCRR 56 shall not be performed while the building is occupied.” Note, it is NYSED’s 
interpretation that the term "building", as referenced in this section of 8 NYCRR 155.5, 
means a wing or major section of a building that can be completely isolated from the rest 
of the building with sealed non-combustible construction. The isolated portion of the 
building must contain exits that do not pass through the occupied portion and ventilation 
systems must be physically separated and sealed at the isolation barrier. 

2. Exterior work such as roofing, flashing, siding, or soffit work may be performed on 
occupied buildings provided proper variances are in place as required, and complete 
isolation of ventilation systems and at windows is provided. Care must be taken to 
schedule work so that classes are not disrupted by noise or visual distraction. 

K. Lead and Asbestos Testing: 

1. 8 NYCRR 155.5 (c)(1):  “All school areas to be disturbed during renovation or 
demolition shall be tested for lead and asbestos.” 

a. Asbestos and Asbestos-Containing Materials: 

1) Be advised that asbestos and asbestos-containing materials are required to 
be abated as part of this Project. Refer to Division 02 Section “Asbestos 
Abatement”. 

a) The extent of asbestos to be abated as part of the Project is indicated 
on Drawings included in the Contract Documents. 

b) Prior to beginning Work, review Owner’s “Asbestos Management 
Plan” to ensure asbestos or asbestos-containing materials identified in 
that document are not disturbed. 

2) Be advised that if materials suspected to be asbestos, or to contain asbestos, 
that are not included in the Project and not identified in the Contract 
Documents are encountered during construction, immediately notify Owner 
and take precautions as required to avoid disturbing materials until directed 
by Owner. 
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3) Transmission Electron Microscopy (TEM): All asbestos abatement work 
that requires clearance air sampling in accordance with New York State  
Industrial Code Rule 56 shall have clearance air samples collected and 
analyzed using Transmission Electron Microscopy as per the Asbestos 
Hazard Emergency Response Act (40 CFR 763).  Refer to Division 02 
Section “Asbestos Abatement”. 

b. Lead and Lead-Containing Materials: 

1) Be advised that a lead inspection has been performed as required by New 
York State Education Department and a copy of the lead inspection report is 
available at the Owner's offices. 

L. Code Rule 56: 

1. 8 NYCRR 155.5(k): “All asbestos abatement projects shall comply with all applicable 
Federal and State laws including but not limited to the New York State Department of 
Labor industrial code rule 56 (12 NYCRR 56), and the Federal Asbestos Hazard 
Emergency Response Act (AHERA), 40 CFR part 763 (Code of Federal Regulations, 
1998 Edition, Superintendent of Public Documents, U.S. Government Printing Office, 
Washington, DC 20402; 1998; available at the Office of Facilities Planning, Education 
Building Annex, Room 360, State Education Department, Albany, NY 12234.” 

M. Lead: 

1. 8 NYCRR 155.5 (l):  Surfaces that will be disturbed by reconstruction must have a 
determination made as to the presence of lead. Projects which disturb surfaces that 
contain lead shall have in the specifications a plan prepared by a certified Lead Risk 
Assessor or Supervisor which details provisions for occupant protection, worksite 
preparation, work methods, cleaning and clearance testing which are in general 
accordance with the HUD Guidelines.  

a. Be advised that disturbance of lead and lead-containing materials is not anticipated 
as part of this Project. 

b. Contractor is responsible for complying with requirements of all applicable 
federal, state and local regulations, including (but not limited to) OSHA Lead in 
Construction Standard 29 CFR 1926.62, when construction activities involve 
disturbance of materials containing 1.0 mg/sq cm or 0.5 percent of lead or less, 
including (but not limited to) lead-based paint, ceramic tile, and similar materials. 

c. If materials suspected to contain lead above 1.0 mg/sq cm or above 0.5 percent that 
are not included in Project or identified in Contract Documents are encountered 
during construction, immediately notify Owner and take applicable precautions to 
avoid disturbing materials until directed by Owner. 

N. Disposal of Lead Abatement Waste: 

1. Test all debris from lead abatement activities to determine whether it is hazardous or non-
hazardous waste. 
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2. Transport and dispose of debris determined to be hazardous waste in accordance with 
applicable regulations. 

3. Package, label, and mark all hazardous waste materials in accordance with applicable 
requirements of 49 CFR 173, 178 and 179. 

4. Maintain hazardous waste manifest from date of transport until date of disposal, 
destruction or recycling. 

5. Return fully executed hazardous waste manifests to Owner within 60 days after date 
waste accepted by initial transporter. 

6. Dispose of material determined to be Construction and Demolition Debris in accordance 
with 6 NYCRR 360 and 364. Provide trip tickets or other documentation clearly 
identifying generating site, Owner, transporter, disposal site and amount of material 
removed from site, transported to and disposed of at disposal site. 

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. 

1.9 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special 
tests and inspections required by authorities having jurisdiction as the responsibility of 
Owner, as indicated in Statement of Special Inspections attached to this Section, and as follows: 

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

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

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

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

5. Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log:  Prepare a record of tests and inspections.  Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

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. 
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3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes.  Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as invisible 
as possible.  Comply with the Contract Document requirements for cutting and patching 
in Division 01 Section "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

Attachment: Statement of Special Inspections  

END OF SECTION 01 40 00 
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STATEMENT OF SPECIAL INSPECTIONS 

 
Project: Phase 3 Reconstruction Project 

Location: Cornwall, New York 

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

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

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

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

Engineering examination  

American Concrete Institute (ACI) Certification 

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

American Welding Society (AWS) Certification 

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

International Code Council (ICC) Certification 

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

Association of the Wall and Ceilings Industries International (AWCI) 

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



 
Tetra Tech QUALITY REQUIREMENTS – STATEMENT OF SPECIAL INSPECTIONS 
Architects & Engineers Project No.363579-22001.3 01 40 00–A1 / Page 3 

Schedule of Special Inspection Services 
 

INSPECTION AND TESTING 
REQUIRED 

(Required if 
checked; Not 

Applicable if not 
checked) 

TECHNICAL 
SPECIFICATION 

SECTION (Refer to for 
additional information) 

C
O

N
T

IN
U

O
U

S
 

P
E

R
IO

D
IC

 

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

Cast-in-Place Concrete (1705.3)     
1. Inspection of reinforcing steel and verify placement  03 30 00   
2. Inspection of reinforcing steel welding:     

 a. Verification of ASTM A706 material  03 30 00   

 b. Inspect single-pass fillet welds, maximum 5/16”   03 30 00   

 c. Inspect all other welds  03 30 00   
3. Inspection of anchors to be installed in concrete prior to and 

during placement 
 03 30 00   

4. Inspect anchors post-installed in hardened concrete     
a. Adhesive anchors installed in horizontally or upwardly 

inclined orientations to resist sustained tension loads. 
 03 30 00   

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

 03 30 00   

5. Verify use of required design mix  03 30 00   
6. Sampling fresh concrete for fabricating specimens for 

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

 03 30 00   

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

 03 30 00   

8. Verify maintenance of specified curing temperature and 
techniques 

 03 30 00   

9. Verification of in-situ concrete strength, prior to stressing of 
tendons in post-tensioned concrete, and prior to removal of 
shores and forms from beams and structural slabs 

 03 30 00   

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

 03 30 00   

11. Inspection of post-tensioning operations  03 38 16   
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Precast Concrete (1705.3)     
1. Inspection of reinforcing steel  03 41 00   
2. Verify use of required design mix  03 41 00   
3. Inspection of prestressed operations     
   a. Application of prestressing forces  03 41 00   

   b. Grouting of bonded prestressing tendons in the seismic-
force-resisting system 

 03 41 00   

4. Sampling fresh concrete; slump, air content, temperature, 
strength test specimens 

 03 41 00   

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

 03 41 00   

6. Inspection of concrete placement for proper application 
techniques 

 03 41 00   

7. Inspection for maintenance of specified curing temperature 
and techniques 

 03 41 00   

8. Erection of precast concrete members  03 41 00, 03 48 10   
 
 
 
Fabricated Items (1704.2.5 and 1705.10)     
1. Inspection of structural, load-bearing or lateral load-resisting 

members or assemblies as noted on Contract Documents that 
are fabricated in a fabricator’s shop 

 ?? ?? ??   

Exceptions: 
a. The fabricator has been approved to perform work without 
special inspections per NYSBC 1704.2.5.1. 
b. The members or assemblies are to be fabricated on site. Then 
refer to the respective material categories for inspections. 
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Masonry (1705.4) 
  

 
 

   

 Level 1   04 20 00   

1. Prior to construction, verify certificates of compliance used 
in masonry construction 

 04 20 00  
 

 
 

 Level 2 Level 3   Level 2 
 Level 3 

04 20 00   

1. Prior to construction, verify compliance with the approved 
submittals. 

 
 

04 20 00  
 

 
 

2. Prior to construction, verify f’m, except where specifically 
exempted by the Code  

 
 

04 20 00  
 

 
 

3. During construction, verify Slump flow and Visual Stability 
Index (VSI) when self-consolidating grout is delivered to 
the project site 

 
 

04 20 00  
 

 
 

4. During construction, verify f’m for every 5,000 sqft  
 

04 20 00  
 

 
 

5. During construction, verify proportions of materials in 
premixed or preblended mortar, and grout other than self-
consolidating grout, as delivered to the project site. 

 
 

04 20 00   
 

6. At start of masonry construction, verify to ensure 
compliance: 

    

   a. Proportions of site prepared mortar.  04 20 00  
 

 
 

 b. Grade, type and size of reinforcement, connectors, and 
anchor bolts. 

 04 20 00  
 

 
 

   c. Sample panel construction.  04 20 00  
 

 
 

7. Prior to grouting, verify that the following are in compliance:     
a. Grout space  04 20 00  

 
 

 
b. Placement of reinforcement, connectors, and anchor 

bolts 
 04 20 00  

 
 

 
c. Proportions of site-prepared grout  04 20 00  

 
 

 
8. During construction, verify compliance of the following:     
   a. Materials and procedures with the approved submittals.  04 20 00  

 
 

 
   b. Placement of masonry units and mortar joint construction.  04 20 00  

 
 

 
   c. Size and location of structural members.  04 20 00  

 
 

 
   d. Type, size and location of anchors including anchorage of 

masonry to structural members, frames or other 
construction 

 04 20 00  
 

 
 

   e. Welding of reinforcing bars  04 20 00  
 

 
 

   f. Preparation, construction and protection of masonry during 
cold or hot weather 

 04 20 00  
 

 
 

   g. Placement of grout.  04 20 00  
 

 
 

9. Observe preparation of grout specimens, mortar specimens 
and/or prisms 

 04 20 00  
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Structural Steel (1705.2.1)     
1. Minimum inspections prior to welding per AISC 360 

(including but not limited to material verification, welder 
qualification and fit-up of joints). 

 05 12 00   

2. Minimum inspections during welding per AISC 360  05 12 00   
a. Placement and installation of steel headed stud anchors  05 12 00   
b. Verification of ASTM A 706 material  05 12 00   
c. Testing of resisting flexural and axial forces in 

intermediate and special moment frames, and boundary 
elements of special reinforced concrete shear walls and 
shear reinforcement. 

 05 12 00   

3. Minimum inspections after welding per AISC 360 (including 
but not limited to size, length and location of welds; welds 
meet visual acceptance criteria; and repair activities) 

 05 12 00   

4. Inspection of welding via UT for CJP groove welds subject 
to transversely applied tension loading in butt, T-, and 
Corner joints 

    

a. Risk Category III or IV structures  05 12 00   
b. Risk Category II structures  05 12 00   

5. Minimum inspections prior to high-strength bolting (except 
for snug-tight joints) per AISC 360 (including but not limited 
to material verification of high-strength bolts, nuts, and 
washers; and bolting procedures) 

 05 12 00   

6. Minimum inspections during high-strength bolting (except 
for snug-tight joints) per AISC 360 (included but not limited 
to assemblies and positioning) 

 05 12 00   

   a. For pretension/slip-critical connections using turn-of-nut 
with match marking method, direct-tension-indicator 
method, or twist-off-type tension control bolt method. 

 05 12 00   

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

 05 12 00   

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

 05 12 00   

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

 05 12 00   

a. Details such as bracing and stiffeners  05 12 00   
b. Member locations  05 12 00   
c. Joint details  05 12 00   

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

 05 12 00   

8. Material verification of structural steel: Identification 
markings to conform to ASTM standards specified in the 
approved construction documents  

 05 12 00   
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Open-Web Steel Joists and Joist Girders (1705.2.3)     
1.  Installation of open-web steel joists and joist girders     
a.  End connections – welded or bolted per SJI  05 21 00   
b. Bridging – horizontal or diagonal     

1. Standard bridging per SJI  05 21 00   
2. Bridging that differs from SJI specification  05 21 00   

 
 
 
Cold-Formed Steel Deck (1705.2.2)     
1.  Inspection or Execution Tasks Prior to Deck Placement per 

SDI QA/QC (including but not limited to compliance of 
materials with construction documents) 

 05 31 00   

2.  Inspection or Execution Tasks After to Deck Placement per 
SDI QA/QC (including but not limited to compliance of 
installation with construction documents) 

 05 31 00   

3. Inspection or Execution Tasks Prior to Welding per SDI 
QA/QC (including but not limited to verification of 
procedures and certifications) 

 05 31 00   

4. Inspection or Execution Tasks During Welding per SDI 
QA/QC  

 05 31 00   

5. Inspection or Execution Tasks After Welding per SDI 
QA/QC (including but not limited to size, length and location 
of welds; welds meet visual acceptance criteria; and repair 
activities) 

 05 31 00   

6. Inspection or Execution Tasks Prior to Mechanical Fastening 
per SDI QA/QC (including but not limited to material 
verification) 

 05 31 00   

7. Inspection or Execution Tasks During Mechanical Fastening 
per SDI QA/QC (including but not limited to verification of 
positioning and installation) 

 05 31 00   

8. Inspection or Execution Tasks After Mechanical Fastening 
per SDI QA/QC (including but not limited to verification of 
spacing, type and location; repair activities) 

 05 31 00   

 
 
 

 
 
 
 
 

Cold-Formed Steel Trusses (1705.2.4)     
1. For trusses spanning 60 feet or greater:     
a.  Verify the temporary installation restraint/bracing is 
installed per the approved truss submittal package. 

 05 40 00   

b.  Verify the permanent individual truss member 
restraint/bracing is installed per the approved truss submittal 
package. 

 05 40 00   
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Wood Construction (170505)     
1. For Metal-plate connected wood trusses spanning 60 feet or 

greater:  
    

a. Verify the temporary installation restraint/bracing is 
installed per the approved truss submittal package. 

 06 10 00, 06 16 00, 
06 17 53 

  

b. Verify the permanent individual truss member 
restraint/bracing is installed per the approved truss 
submittal package. 

 06 10 00, 06 16 00, 
06 17 53 

  

2.  Inspect High-load diaphragms for grade and thickness of 
sheathing material; nominal size of framing members; 
fastener diameter and length; fastener layout and spacing  

 06 10 00   

 
 
 
 
Exterior Insulation and Finish Systems (EIFS) (1705.16)     
Not required if water-resistive barrier is installed with a means 
of draining moisture to the exterior. Also not required for EIFS 

applications over masonry or concrete walls. 
1.  Inspection of water-resistive batter coating when installed 

over a sheathing substrate.   

 07 24 13   

 
 
 
Sprayed Fire-resistant Materials (1705.14)     
1.  Verify surface preparation in accordance with 

manufacturer’s written instructions. 
 07 81 00   

2.  Verify temperature and area ventilation before and after 
application in accordance with manufacturer’s written 
instructions. 

 07 81 00   

3. Verify thickness of sprayed fire-resistant materials     
a.  Minimum of 4 measurements per 1,000 sq ft of floor, roof 

and wall assembly areas, or part thereof at each story. 
 07 81 00   

b. Minimum of 25% of structural members at each story.  07 81 00   
4. Verify density of sprayed fire-resistant materials.     
a.  Minimum of one sample per 2,500 sq ft of floor, roof and 

wall assembly areas, or part thereof at each story. 
 07 81 00   

b. Minimum of one sample from each type of structural 
framing member per 2,500 sq ft of floor area or part thereof 
at each story. 

    

5. Verify cohesive/adhesive bond strength of sprayed fire-
resistant materials. 

    

a.  Minimum of one sample per 2,500 sq ft of floor, roof and 
wall assembly areas or part thereof at each story. 

 07 81 00   

b. Minimum of one sample from each type of structural 
framing member per 2,500 sq ft of floor area or part thereof 
at each story 

 07 81 00   

c. Bond tests to qualify a primer, paint, or encapsulant when 
acceptable bond strength performance between those 
coatings and the fire-resistant material has not been 
determined. 

 07 81 00   
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Mastic and Intumescent Fire-resistant Coatings (1705.15)     
1.  Verify surface preparation, application, and thickness when 

applied to structural elements and decks in accordance with 
AWCI 12-B 

 07 81 23   

 
 
 
Fire-Resistant Penetrations and Joints (1705.17)     
1.  Inspection of through-penetrations and membrane 

penetration firestops in buildings in Risk Category III or IV 
per ASTM E2174 

 07 84 13   

2. Inspections of fire-resistant joint systems and perimeter fire 
barrier systems in buildings in Risk Category III or IV per 
ASTM E2393 

  07 84 43, 07 95 
13.13 

  

 
 
 
Soils (1705.6)     
1. Verify materials below shallow foundations are adequate to 

achieve the design bearing capacity 
 31 20 00   

2. Verify excavations are extended to proper depth and have 
reached proper material 

 31 20 00   

3. Perform classification and testing of compacted fill materials  31 20 00   
4. Verify use of proper materials, densities and lift thicknesses 

during placement and compaction of compacted fill 
 31 20 00   

5. Prior to placement of compacted fill, inspect subgrade and 
verify that site has been prepared properly 

 31 20 00   

 
 
 
Driven Deep Foundations (1705.7)     
1. Verify element materials, sizes and lengths comply with the 

requirements 
 31 62 13, 31 62 16, 

31 62 19, 31 22 23 
  

2. Determine capacities of test elements and conduct additional 
load tests, as required 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

3. Inspect driving operations and maintain complete and 
accurate records for each element 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

4. Verify placement locations and plumbness, confirm type and 
size of hammer, record number of blows per foot of 
penetration, determine required penetrations to achieve 
design capacity, record tip and butt elevations and document 
any damage to foundation element 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

5. For steel elements, perform additional special inspections in 
accordance with 1705.2 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

6. For concrete elements and concrete-filled elements, perform 
additional special inspections in accordance with Section 
1705.3 

 31 62 13, 31 62 16, 
31 62 19, 31 22 23 

  

7. For specialty elements, perform additional inspections   31 62 13, 31 62 16, 
31 62 19, 31 22 23 
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Cast-In-Place Deep Foundations (1705.8)     
1. Inspect drilling operations and maintain complete and 

accurate records for each element 
 03 30 00   

2. Verify placement locations and plumbness, confirm element 
diameters, bell diameters (if applicable), lengths, embedment 
into bedrock (if applicable), and adequate end bearing strata 
capacity. Record concrete or grout volumes. 

 03 30 00   

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

 03 30 00   

 
 
 
 
Helical Pile Foundations (1705.9)     
1. Inspect installation operations and maintain complete and 

accurate records for each pier 
 ??   

2. Verify and record installation equipment used, pile 
dimensions, tip elevations, final depth, final installation 
torque other data as required  

 ??   
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Wind Resistance Inspections (1705.11)  
 

    

1. Structural wood – of elements in main windforce-resisting 
system 

    

   a. Inspection of gluing operations. 
 

06 10 00, 06 16 00, 
06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 
fastening 

 
06 10 00, 06 16 00, 
06 17 53 

  

2. Cold-formed steel light-frame construction – of elements in 
main windforce-resisting systems. 

 
   

a. Inspection of welding operations  05 40 00   
b. Inspection of screw attachment, bolting, anchoring and 

other fastening 
 05 40 00   

3. Wind-resisting components:       
   a. Inspection of roof covering, roof deck and roof framing 

connections 
 

05 12 00, 05 21 00, 
05 31 00, 07 53 23 

  

   b. Inspection of exterior wall covering and wall connections 
to roof and floor diaphragms and framing 

 
04 20 00, 07 24 13, 
08 41 13, 08 44 13 

  

 
 
 
Seismic Resistance Inspections (1705.12)  
 

    

1. Structural steel:       
SDC B, C, D, E, or F – refer to 1705.12.1.1 for exceptions 
a. Seismic force-resisting systems – inspection in accordance 

with AISC 341  

 05 12 00   

SDC B (R>3), C (R>3), D, E, or F 
b. Structural steel elements - inspection in accordance with 

AISC 341  

 05 12 00   

SDC C, D, E, or F, refer to 1705.12.2 for exceptions 
2. Structural wood, seismic-force-resisting systems:   

    

   a. Inspection of field gluing operations. 
 

06 10 00, 06 17 00, 
06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 
fastening 

 
06 10 00, 06 17 00, 
06 17 53 

  

SDC C, D, E, or F, refer to 1705.12.3 for exceptions 
3. Cold-formed steel framing - of elements in seismic-force-

resisting systems 

    

a. Inspection of welding operations of seismic-force-resisting 
systems 

 05 40 00   

b. Inspection of screw attachment, bolting, anchoring and 
other fastening 

 05 40 00   

SDC C, D, E or F; coord with 13.2.2 of ASCE 7 
4. Designated seismic systems – Inspection systems requiring 

Seismic Qualification per ASCE 7.  Verify label, anchorage 
and mounting conforms to certificate of compliance 

 ??   



  
QUALITY CONTROL - STATEMENT OF SPECIAL INSPECTIONS Tetra Tech 
01 40 00-A1 / Page 12 Project No. 363579-22001.3 Architects & Engineers  

5. Architectural components      
a. Inspection of erection and fastening of exterior cladding          
b. Inspection of erection and fastening of interior and exterior 

nonbearing walls 
         

c. Inspection of erection and fastening of interior and exterior 
veneer 

         

d. Access floors – inspection of anchorage           
6. Mechanical and electrical components:       

SDC C, D, E or F 
   a. Inspection of anchorage of electrical equipment for 

emergency power systems 
 

        

SDC E or F 
   b. Inspection of anchorage installation or other electrical 

equipment 
 

        

SDC C, D, E or F 
   c. Inspection of installation and anchorage of piping systems 

and associated mechanical units designed to carry 
hazardous materials 

 

        

SDC C, D, E, or F 
   d. Inspection of installation and anchorage of ductwork 

designed to carry hazardous materials 
 

        

SDC, C, D, E, or F 
   e. Inspection of installation and anchorage of vibration 

isolation systems 
 

        

SDC, C, D, E, or F 
   f. Inspection of installation of mechanical and electrical 

equipment where automatic fire sprinkler systems are 
installed to verify clearances 

 

        

SDC B, C, D, E or F 
7. Seismic isolation system:  Inspection during fabrication and 

installation of isolator units and energy dissipation devices 
that are part of the seismic isolation system  

         

SDC D, E or F 
8. Cold-formed steel special bolted moment frames:  Inspection 

during installation of frames part of the seismic isolation 
system 
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Seismic Resistance Structural Testing      
1. Structural steel:       

SDC B, C, D, E, or F 
   a. Seismic force-resisting systems: Non-destructive testing in 

accordance with quality assurance requirements of AISC 
341 

 

05 12 00   

   b. Structural steel elements: nondestructive testing in 
accordance with the quality assurance requirements of 
AISC 341 

 
05 12 00   

SDC B, C, D, E, or F 
2. Nonstructural Components: Confirm certification of 

compliance of seismic qualification for supports and 
attachments has been submitted by manufacturer for 
specified systems 

 

         

SDC C, D, E or F 
3. Designated seismic systems: Confirm certification of 

compliance of seismic qualification has been submitted for 
designated seismic systems 

 

??   

SDC B, C, D, E, or F 
4. Seismic isolation systems: Testing per ASCE 7, Section 17.8 

 
         

 
 
 
Structural Observations      
One or more of: RC IV; high-rise building; special structures as 

determined by RDP; required by building official 
1. Structural observations for structures   

    

SDC D, E, or F where RC III or IV or 
SDC E where RC I or II and > 2 stories above grade plane 

2. Structural observations for seismic resistance 
 

   

V = 130 mph or greater and RC III or IV 
3. Structural observations for wind resistance 
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SECTION 01 42 00 - REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 DEFINITIONS 

A. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

B. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

C. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated." 

D. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

E. "Install":  Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean, and similar operations at Project Site. 

F. "Provide":  Furnish and install, complete and ready for the intended use. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as if 
bound or copied directly into the Contract Documents to the extent referenced.  Such standards 
are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated. 

1. When the building code in effect for the Project cites a different edition, comply with the 
building code-cited edition. 

C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity.  Copies of applicable standards are not 
bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source. 

01 42 00 
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1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list.  
This information is subject to change and is believed to be accurate as of the date of the 
Contract Documents. 

1. AA - Aluminum Association (The); www.aluminum.org. 
2. AABC - Associated Air Balance Council; www.aabc.com. 
3. AAMA - American Architectural Manufacturers Association; www.aamanet.org. 
4. AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org. 
5. AASHTO - American Association of State Highway and Transportation Officials; 

www.transportation.org. 
6. AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org. 
7. ABBA - Air Barrier Association of America; www.airbarrier.org. 
8. ABMA - American Bearing Manufacturers Association; www.americanbearings.org. 
9. ACI - American Concrete Institute; (Formerly:  ACI International); www.concrete.org. 
10. ACPA - American Concrete Pipe Association; www.concrete-pipe.org. 
11. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org. 
12. AF&PA - American Forest & Paper Association; www.afandpa.org. 
13. AGA - American Gas Association; www.aga.org. 
14. AHAM - Association of Home Appliance Manufacturers; www.aham.org. 
15. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org. 
16. AI - Asphalt Institute; www.asphaltinstitute.org. 
17. AIA - American Institute of Architects (The); www.aia.org. 
18. AISC - American Institute of Steel Construction; www.aisc.org. 
19. AISI - American Iron and Steel Institute; www.steel.org. 
20. AITC - American Institute of Timber Construction; www.aitc-glulam.org. 
21. ALSC - American Lumber Standard Committee, Incorporated; www.alsc.org. 
22. AMCA - Air Movement and Control Association International, Inc.; www.amca.org. 
23. ANSI - American National Standards Institute; www.ansi.org. 
24. AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com. 
25. APA - APA - The Engineered Wood Association; www.apawood.org. 
26. APA - Architectural Precast Association; www.archprecast.org. 
27. API - American Petroleum Institute; www.api.org. 
28. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI). 
29. ARI - American Refrigeration Institute; (See AHRI). 
30. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org. 
31. ASCE - American Society of Civil Engineers; www.asce.org. 
32. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See 

ASCE). 
33. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 

www.ashrae.org. 
34. ASME - ASME International; (American Society of Mechanical Engineers); 

www.asme.org. 
35. ASNT - American Society for Nondestructive Testing (The); www.asnt.org 
36. ASSE - American Society of Safety Engineers (The); www.asse.org. 
37. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org. 
38. ASTM - ASTM International; www.astm.org. 
39. ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org. 
40. AWCI - Association of the Wall and Ceiling Industry; www.awci.org. 



Tetra Tech REFERENCES 
Architects & Engineers Project No. 363579-22001.3 01 42 00 / Page 3 

41. AWEA - American Wind Energy Association; www.awea.org. 
42. AWI - Architectural Woodwork Institute; www.awinet.org. 
43. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 

www.awmac.com. 
44. AWPA - American Wood Protection Association; www.awpa.com. 
45. AWS - American Welding Society; www.aws.org. 
46. AWWA - American Water Works Association; www.awwa.org. 
47. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com. 
48. BIA - Brick Industry Association (The); www.gobrick.com. 
49. BICSI - BICSI, Inc.; www.bicsi.org. 
50. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's 

Association); www.bifma.com. 
51. BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org. 
52. BWF - Badminton World Federation; (Formerly:  International Badminton Federation); 

www.bwfbadminton.org. 
53. CDA - Copper Development Association; www.copper.org. 
54. CE – Conformite Europeenne; http://ec.europa.eu/growth/single-market/ce-marking/. 
55. CEA - Canadian Electricity Association; www.electricity.ca. 
56. CEA - Consumer Electronics Association; www.ce.org. 
57. CFFA - Chemical Fabrics & Film Association, Inc.; www.chemicalfabricsandfilm.com. 
58. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org. 
59. CGA - Compressed Gas Association; www.cganet.com. 
60. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org. 
61. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org. 
62. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org. 
63. CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org. 
64. CPA - Composite Panel Association; www.pbmdf.com. 
65. CPPA – (Formerly: Corrugated Polyethylene Pipe Association; a Division of the Plastic 

Pipe Institute); www.plasticpipe.org/drainage/. 
66. CRI - Carpet and Rug Institute (The); www.carpet-rug.org. 
67. CRRC - Cool Roof Rating Council; www.coolroofs.org. 
68. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org. 
69. CSA - Canadian Standards Association; www.csa.ca. 
70. CSA - CSA International; (Formerly:  IAS - International Approval Services); www.csa-

international.org. 
71. CSI - Construction Specifications Institute (The); www.csinet.org. 
72. CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org. 
73. CTI - Cooling Technology Institute; (Formerly:  Cooling Tower Institute); www.cti.org. 
74. CWC - Composite Wood Council; (See CPA). 
75. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com. 
76. DHI - Door and Hardware Institute; www.dhi.org. 
77. ECA - Electronic Components Association;(See ECIA). 
78. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA). 
79. ECIA – Electronic Components Industry Association; www.eciaonline.org. 
80. EIA - Electronic Industries Alliance; (See TIA). 
81. EIMA - EIFS Industry Members Association; www.eima.com. 
82. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org. 
83. ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org. 
84. ESTA - Entertainment Services and Technology Association; (See PLASA). 
85. ETL - Intertek (See Intertek); www.intertek.com. 
86. EVO - Efficiency Valuation Organization; www.evo-world.org. 
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87. FIBA - Federation Internationale de Basketball; (The International Basketball 
Federation); www.fiba.com. 

88. FIVB - Federation Internationale de Volleyball; (The International Volleyball 
Federation); www.fivb.org. 

89. FM Approvals - FM Approvals LLC; www.fmglobal.com. 
90. FM Global - FM Global; (Formerly:  FMG - FM Global); www.fmglobal.com. 
91. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.; 

www.floridaroof.com. 
92. FSA - Fluid Sealing Association; www.fluidsealing.com. 
93. FSC - Forest Stewardship Council U.S.; www.fscus.org. 
94. FSEC - Florida Solar Energy Center; www.fsec.ucf.edu. 
95. GA - Gypsum Association; www.gypsum.org. 
96. GANA - Glass Association of North America; www.glasswebsite.com. 
97. GS - Green Seal; www.greenseal.org. 
98. HI - Hydraulic Institute; www.pumps.org. 
99. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI). 
100. HMMA - Hollow Metal Manufacturers Association; (See NAAMM). 
101. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org. 
102. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com. 
103. IAPSC - International Association of Professional Security Consultants; www.iapsc.org. 
104. IAS – International Accreditation Service; www.iasonline.org. 
105. IAS - International Approval Services; (See CSA). 
106. ICBO - International Conference of Building Officials; (See ICC). 
107. ICC - International Code Council; www.iccsafe.org. 
108. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net. 
109. ICPA - International Cast Polymer Alliance; www.icpa-hq.org. 
110. ICRI - International Concrete Repair Institute, Inc.; www.icri.org. 
111. IEC - International Electrotechnical Commission; www.iec.ch. 
112. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org. 
113. IES - Illuminating Engineering Society; (Formerly:  Illuminating Engineering Society of 

North America); www.ies.org. 
114. IESNA - Illuminating Engineering Society of North America; (See IES). 
115. IEST - Institute of Environmental Sciences and Technology; www.iest.org. 
116. IGCC - Insulating Glass Certification Council; www.igcc.org. 
117. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org. 
118. IGSHPA - International Ground Source Heat Pump Association; 

www.igshpa.okstate.edu. 
119. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com. 
120. Intertek - Intertek Group; (Formerly:  ETL SEMCO; Intertek Testing Service NA); 

www.intertek.com. 
121. ISA - International Society of Automation (The); (Formerly:  Instrumentation, Systems, 

and Automation Society); www.isa.org. 
122. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA). 
123. ISFA - International Surface Fabricators Association; (Formerly:  International Solid 

Surface Fabricators Association); www.isfanow.org. 
124. ISO - International Organization for Standardization; www.iso.org. 
125. ISSFA - International Solid Surface Fabricators Association; (See ISFA). 
126. ITU - International Telecommunication Union; www.itu.int/home. 
127. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org. 
128. LMA - Laminating Materials Association; (See CPA). 
129. LPI - Lightning Protection Institute; www.lightning.org. 
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130. MBMA - Metal Building Manufacturers Association; www.mbma.com. 
131. MCA - Metal Construction Association; www.metalconstruction.org. 
132. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org. 
133. MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org. 
134. MHIA - Material Handling Industry of America; www.mhia.org. 
135. MIA - Marble Institute of America; www.marble-institute.com. 
136. MMPA - Moulding & Millwork Producers Association; (Formerly:  Wood Moulding & 

Millwork Producers Association); www.wmmpa.com. 
137. MPI - Master Painters Institute; www.paintinfo.com. 
138. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 

www.mss-hq.org. 
139. NAAMM - National Association of Architectural Metal Manufacturers; 

www.naamm.org. 
140. NACE - NACE International; (National Association of Corrosion Engineers 

International); www.nace.org. 
141. NADCA - National Air Duct Cleaners Association; www.nadca.com. 
142. NAIMA - North American Insulation Manufacturers Association; www.naima.org. 
143. NALP – National Association of Landscape Professionals (Formerly Professional 

Landcare Network); www.landscapeprofessionals.org. 
144. NBGQA - National Building Granite Quarries Association, Inc.; www.nbgqa.com. 
145. NBI – New Buildings Institute; www.newbuildings.org. 
146. NCAA - National Collegiate Athletic Association (The); www.ncaa.org. 
147. NCMA - National Concrete Masonry Association; www.ncma.org. 
148. NEBB - National Environmental Balancing Bureau; www.nebb.org. 
149. NECA - National Electrical Contractors Association; www.necanet.org. 
150. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org. 
151. NEMA - National Electrical Manufacturers Association; www.nema.org. 
152. NETA - InterNational Electrical Testing Association; www.netaworld.org. 
153. NFHS - National Federation of State High School Associations; www.nfhs.org. 
154. NFPA - National Fire Protection Association; www.nfpa.org. 
155. NFPA - NFPA International; (See NFPA). 
156. NFRC - National Fenestration Rating Council; www.nfrc.org. 
157. NHLA - National Hardwood Lumber Association; www.nhla.com. 
158. NICET - National Institute for Certification in Engineering Technologies; www.nicet.org. 
159. NLGA - National Lumber Grades Authority; www.nlga.org. 
160. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA). 
161. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org. 
162. NRCA - National Roofing Contractors Association; www.nrca.net. 
163. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org. 
164. NSF - NSF International; www.nsf.org. 
165. NSPE - National Society of Professional Engineers; www.nspe.org. 
166. NSSGA - National Stone, Sand & Gravel Association; www.nssga.org. 
167. NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com. 
168. NWFA - National Wood Flooring Association; www.nwfa.org. 
169. PCI - Precast/Prestressed Concrete Institute; www.pci.org. 
170. PDI - Plumbing & Drainage Institute; www.pdionline.org. 
171. PLANET - Professional Landcare Network; (See NALP). 
172. PLASA - PLASA; (Formerly:  ESTA - Entertainment Services and Technology 

Association); www.plasa.org. 
173. PTI - Post-Tensioning Institute; www.post-tensioning.org. 
174. RCSC - Research Council on Structural Connections; www.boltcouncil.org. 
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175. RFCI - Resilient Floor Covering Institute; www.rfci.com. 
176. RIS - Redwood Inspection Service; www.redwoodinspection.com. 
177. SAE - SAE International; www.sae.org. 
178. SCTE - Society of Cable Telecommunications Engineers; www.scte.org. 
179. SDI - Steel Deck Institute; www.sdi.org. 
180. SDI - Steel Door Institute; www.steeldoor.org. 
181. SEFA - Scientific Equipment and Furniture Association; www.sefalabs.com. 
182. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See 

ASCE). 
183. SGCC - Safety Glazing Certification Council; www.sgcc.org. 
184. SIA - Security Industry Association; www.siaonline.org. 
185. SJI - Steel Joist Institute; www.steeljoist.org. 
186. SMA - Screen Manufacturers Association; www.smainfo.org. 
187. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 

www.smacna.org. 
188. SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org. 
189. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org. 
190. SPIB - Southern Pine Inspection Bureau; www.spib.org. 
191. SPRI - Single Ply Roofing Industry; www.spri.org. 
192. SRCC - Solar Rating and Certification Corporation; www.solar-rating.org. 
193. SSINA - Specialty Steel Industry of North America; www.ssina.com. 
194. SSPC - SSPC:  The Society for Protective Coatings; www.sspc.org. 
195. STI - Steel Tank Institute; www.steeltank.com. 
196. SWI - Steel Window Institute; www.steelwindows.com. 
197. SWPA - Submersible Wastewater Pump Association; www.swpa.org. 
198. TABB - Testing, Adjusting and Balancing Bureau; www.tabbcertified.org. 
199. TCA - Tilt-Up Concrete Association; www.tilt-up.org. 
200. TCNA - Tile Council of North America, Inc.; www.tileusa.com. 
201. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org. 
202. TIA - Telecommunications Industry Association; (Formerly:  TIA/EIA - 

Telecommunications Industry Association/Electronic Industries Alliance); 
www.tiaonline.org. 

203. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See 
TIA). 

204. TMS - The Masonry Society; www.masonrysociety.org. 
205. TPI - Truss Plate Institute; www.tpinst.org. 
206. TPI - Turfgrass Producers International; www.turfgrasssod.org. 
207. TRI - Tile Roofing Institute; www.tileroofing.org. 
208. UFAC - Upholstered Furniture Action Council; www.ufac.org. 
209. UL - Underwriters Laboratories Inc.; www.ul.com. 
210. ULC - Underwriters Laboratories of Canada; www.ulc.ca. 
211. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org. 
212. USAV - USA Volleyball; www.usavolleyball.org. 
213. USBA - United States Badminton Association; www.usabadminton.org. 
214. USGBC - U.S. Green Building Council; www.usgbc.org. 
215. USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org. 
216. WA – Wallcoverings Association; www.wallcoverings.org. 
217. WASTEC - Waste Equipment Technology Association; www.wastec.org. 
218. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org. 
219. WCMA - Window Covering Manufacturers Association; www.wcmanet.org. 
220. WDMA - Window & Door Manufacturers Association; www.wdma.com. 



Tetra Tech REFERENCES 
Architects & Engineers Project No. 363579-22001.3 01 42 00 / Page 7 

221. WI - Woodwork Institute; (Formerly:  WIC - Woodwork Institute of California); 
www.wicnet.org. 

222. WMMPA - Wood Moulding & Millwork Producers Association; (See MMPA). 
223. WSRCA - Western States Roofing Contractors Association; www.wsrca.com. 
224. WWPA - Western Wood Products Association; www.wwpa.org. 

B. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list.  This 
information is believed to be accurate as of the date of the Contract Documents. 

1. IAPMO - International Association of Plumbing and Mechanical Officials; 
www.iapmo.org. 

2. ICC - International Code Council; www.iccsafe.org. 
3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org. 

C. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities in the 
following list.  Information is subject to change and is believed to be accurate as of the date of 
the Contract Documents. 

1. COE - Army Corps of Engineers; www.usace.army.mil. 
2. CPSC - Consumer Product Safety Commission; www.cpsc.gov. 
3. DOC - Department of Commerce; National Institute of Standards and Technology; 

www.nist.gov. 
4. DOD - Department of Defense; http://quicksearch.dla.mil. 
5. DOE - Department of Energy; www.energy.gov. 
6. EPA - Environmental Protection Agency; www.epa.gov. 
7. FAA - Federal Aviation Administration; www.faa.gov. 
8. FCC - Federal Communications Commission; www.fcc.gov. 
9. FG - Federal Government Publications; www.gpo.gov. 
10. GSA - General Services Administration; www.gsa.gov. 
11. HUD - Department of Housing and Urban Development; www.hud.gov. 
12. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies 

Division; http://eetd.lbl.gov. 
13. NIST - National Institute of Standards and Technology; www.nist.gov. 
14. OSHA - Occupational Safety & Health Administration; www.osha.gov. 
15. SD - Department of State; www.state.gov. 
16. TRB - Transportation Research Board; National Cooperative Highway Research 

Program; www.trb.org. 
17. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity 

Laboratory; www.ars.usda.gov. 
18. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov. 
19. USDJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 

www.ojp.usdoj.gov. 
20. USP - U.S. Pharmacopeia; www.usp.org. 
21. USPS - United States Postal Service; www.usps.com. 

D. Standards and Regulations:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list.  This information is subject to change and is believed to be 
accurate as of the date of the Contract Documents. 
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1. ADAAG - Accessibility Guidelines for Buildings and Facilities, Available from United 
States Access Board; www.access-board.gov. 

2. AHERA - Asbestos Hazard Emergency Response Act, Available from US Environmental 
Protection Agency; www.epa.gov. 

3. BCNYS - Building Code of New York State, Available from New York State 
Department of State; www.dos.ny.gov/DCEA/. 

4. CFR - Code of Federal Regulations; Available from Government Printing Office; 
www.gpo.gov/fdsys. 

5. IBC - International Building Code, Available from International Code Council; 
www.iccsafe.org. 

6. LEED - Leadership in Energy and Environmental Design (Green Building Rating 
Systems), Available from U.S. Green Building Council; www.usgbc.org. 

7. NEC - National Electrical Code, Available from NFPA (National Fire Protection 
Association); www.nfpa.org. 

8. NSPC - National Standard Plumbing Code, Available from Plumbing-Heating-Cooling 
Contractors Association; www.phccweb.org. 

9. 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. 

10. USAB - United States Access Board; www.access-board.gov. 
11. UFAS - Uniform Federal Accessibility Standards Available from Access Board; 

www.access-board.gov. 
12. 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 
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SECTION 01 60 00 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

1.3 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature that is current as of date of the Contract Documents. 

2. Comparable Product:  Product that is demonstrated and approved through submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics that equal or 
exceed those of specified product. 

B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including make or 
model number or other designation, to establish the significant qualities related to type, 
function, dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products. 

1.4 ACTION SUBMITTALS 

A. Comparable Product Request Submittal:  Submit request for consideration of each comparable 
product.  Identify product or fabrication or installation method to be replaced.  Include 
Specification Section number and title and Drawing numbers and titles. 

1. Include data to indicate compliance with the requirements specified in "Comparable 
Products" Article. 

01 60 00 
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2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
request.  Architect will notify Contractor through Construction Manager of approval or 
rejection of proposed comparable product request. 

a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures." 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 
Section "Submittal Procedures." Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 
compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible 
products, Architect will determine which products shall be used. 

B. The use of asbestos containing building materials is prohibited.  

1. Contractor is responsible for providing closeout documentation certifying no asbestos 
containing building materials have been used in the Work. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected. 
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C. Storage: 

1. Store products to allow for review and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
6. Protect stored products from damage and liquids from freezing. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed. 

2. Warranty periods related to Boilers and Accessory Equipment, and Air Conditioning 
Equipment do not begin until one year after the date of substantial completion.  

3. See individual Specification Sections for specific content requirements and particular 
requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 
are undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 
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3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

6. Or Equal:  For products specified by name and accompanied by the term "or equal," or 
"or approved equal," or "or approved," comply with requirements in "Comparable 
Products" Article to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. Products: 

a. Where Specifications include a list of names of both available manufacturers and 
products, provide one of the products listed, or an unnamed product, that complies 
with requirements.  Comply with requirements in "Comparable Products" Article 
for consideration of an unnamed product. 

2. Manufacturers: 

a. Where Specifications include a list of available manufacturers, provide a product 
by one of the manufacturers listed, or a product by an unnamed manufacturer, that 
complies with requirements.  Comply with requirements in "Comparable Products" 
Article for consideration of an unnamed manufacturer's product. 

3. Basis-of-Design Product:  Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers, or a 
product by an unnamed manufacturer that complies with requirements.  Drawings and 
Specifications indicate sizes, profiles, dimensions, and other characteristics that are based 
on the product named.  Comply with requirements in "Comparable Products" Article for 
consideration of an unnamed product. 

C. Visual Matching Specification:  Where Specifications require "match Architect's sample", 
provide a product that complies with requirements and matches Architect's sample.  Architect's 
decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Division 01 Section "Substitution 
Procedures" for proposal of product. 

D. Visual Selection Specification:  Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies with 
requirements.  Architect will select color, gloss, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items. 



Tetra Tech PRODUCT REQUIREMENTS 
Architects & Engineers Project No. 363579-22001.3 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 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For land surveyor / professional engineer, as applicable. 
B. Structural Layout Plan:  Survey of Structural Grid in relation to existing building(s). 

1.5 CLOSEOUT SUBMITTALS 

A. Certificates:  Submit certificate signed by land surveyor / professional engineer, as applicable, 
certifying that location and elevation of improvements comply with requirements. 

B. Certified Surveys:  Submit two copies signed by land surveyor / professional engineer, as 
applicable. 

01 73 00 
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1.6 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice 
in jurisdiction where Project is located and who is experienced in providing land-surveying 
services of the kind indicated. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.   

C. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of 
construction elements. 

1. Structural Elements:  When cutting and patching structural elements, shore, brace, and 
support structural elements during cutting and patching.  Do not cut and patch structural 
elements in a manner that could change their load-carrying capacity or increase deflection 

2. Operational Elements:  Do not cut and patch operating elements and related components 
in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

3. Other Construction Elements:  Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 

4. Visual Elements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch exposed construction in a manner 
that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner. 

D. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will provide a match acceptable to Architect for the visual and functional performance of 
in-place materials. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, investigate 
and verify the existence and location of underground utilities, mechanical and electrical 
systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, and water-service piping; underground electrical services, 
and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 

B. Examination and Acceptance of Conditions:  Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance.  Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding 
with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility that is necessary to adjust, 
move, or relocate existing utility structures, utility poles, lines, services, or other utility 
appurtenances located in or affected by construction.  Coordinate with authorities having 
jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 
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D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control 
of Contractor, submit a request for information to Architect according to requirements in 
Division 01 Section "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are 
discovered, notify Architect and Construction Manager  promptly. 

B. General:  Engage a land surveyor / professional engineer, as applicable, to lay out the Work 
using accepted surveying practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 
required dimensions. 

3. Inform installers of lines and levels to which they must comply. 
4. Check the location, level and plumb, of every major element as the Work progresses. 
5. Notify Architect and Construction Manager when deviations from required lines and 

levels exceed allowable tolerances. 

C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill 
and topsoil placement, utility slopes, and rim and invert elevations. 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building 
foundations, column grids, and floor levels, including those required for mechanical and 
electrical work.  Transfer survey markings and elevations for use with control lines and levels.  
Level foundations and piers from two or more locations. 

1. Structural Layout Plan:  Perform Survey of Structural Grid as provided in Contract 
Documents, including any specific Layout Notes and/or Plan.  Provide Structural Layout 
Plan for review by Engineer prior to performing any additional work. 

E. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and 
levels.  Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used.  Make the log 
available for reference by Architect and Construction Manager. 

3.4 FIELD ENGINEERING 

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work.  Preserve and protect permanent benchmarks and control 
points during construction operations. 
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1. Do not change or relocate existing benchmarks or control points without prior written 
approval of Architect or Construction Manager.  Report lost or destroyed permanent 
benchmarks or control points promptly.  Report the need to relocate permanent 
benchmarks or control points to Architect and Construction Manager before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base 
replacements on the original survey control points. 

B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, 
referenced to data established by survey control points.   

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed.  Restore marked 
construction to its original condition. 

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

3.5 INSTALLATION 

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

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

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

unoccupied spaces, unless otherwise indicated. 

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

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

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

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

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

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

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

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

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

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

3.6 CUTTING AND PATCHING 

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

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

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

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

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

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

F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to prevent interruption to occupied areas. 
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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. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 
diamond-core drill. 

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

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

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

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

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

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

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

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

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

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

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2. Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other waste.  
Mark containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 
are working concurrently. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended.  If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 
freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials 
down sewers or into waterways.  Comply with waste disposal requirements in Division 01 
Section "Temporary Facilities and Controls." 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to ensure 
operability without damaging effects. 
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J. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 
deleterious exposure during the construction period. 

3.8 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components with requirements in 
Division 01 Section “General Commissioning Requirements.” 

B. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest. 

C. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding. 

D. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  
Replace damaged and malfunctioning controls and equipment. 

3.9 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 
or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.10 CORRECTION OF THE WORK 

A. Repair or remove and replace damaged, defective, or nonconforming Work.  Restore damaged 
substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment. 

B. Architect may issue “Construction Deficiency Report” for items identified by Architect as 
needing correction. Promptly repair or remove and replace defective construction identified in 
Construction Deficiency Report. Provide written notification to Architect when identified item 
has been corrected. 

C. Restore permanent facilities used during construction to their specified condition. 

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair. 

E. Repair components that do not operate properly.  Remove and replace operating components 
that cannot be repaired. 

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 01 73 00 
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SECTION 01 77 00 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 

B. All Submittals identified in Section 01 77 00 are classified as “Informational Submittals” in 
accordance with Specification Section 01 33 00. 

1.3 SUBSTANTIAL COMPLETION PROCEDURES 

A. Submittals Prior to Substantial Completion: Complete the following before Contract-scheduled 
date of Substantial Completion: 

1. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction 
permitting Owner unrestricted use of the Work and access to services and utilities.  
Include occupancy permits, operating certificates, electrical inspection reports, 
preliminary balance reports, and similar releases.  

2. Submit notarized letter on Contractor’s letterhead certifying no asbestos containing 
building materials have been used in the Work. Also include a copy in the Operation and 
Maintenance Manuals. 

3. Submit testing, adjusting, and balancing records. Also include a copy in the Operation 
and Maintenance Manuals. 

4. Submit changeover information related to Owner's occupancy, use, operation, and 
maintenance. 

B. Procedures Prior to Substantial Completion:  Complete the following before Contract-scheduled 
date of Substantial Completion: 

1. Advise Owner of pending insurance changeover requirements. 

01 77 00 
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2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 
personnel of changeover in security provisions. 

3. Complete startup and testing of systems and equipment. 

4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
Maintenance to be performed by a factory authorized service representative so as not to 
void the equipment warranty. 

5. Advise Owner of changeover in heat and other utilities. 

6. Terminate and remove temporary facilities from Project site, along with mockups, 
construction tools, and similar elements. 

7. Complete all items on any Field Observation and Construction Deficiency Reports and 
submit a copy of the reports to the Architect  and Construction Manager identifying how 
each item was addressed in detail, including the date of completion. 

8. Complete final cleaning requirements as specified below, including touchup painting. 

9. Repair and restore marred exposed finishes to eliminate visual defects. 

10. Complete all items noted as requiring completion/correction from the Commissioning 
consultant and TAB (Testing and Balancing) consultant. 

C. Inspection:  No later than 14 days prior to the Contract-scheduled date of Substantial 
Completion, submit a letter to the Architect and Construction Manager confirming the work is 
on schedule for Substantial Completion by the contract specified date.  No later than seven days 
after Contract-scheduled date of Substantial Completion (including authorized adjustments), the 
Architect will make an inspection to determine whether the Work or designated portion thereof 
is substantially complete. Absent the Contractor letter confirming readiness of work, the 
Architect may elect to postpone the Substantial Completion inspection. 

1. Additional Inspections:  Request additional Substantial Completion inspections when the 
work that was not complete for the scheduled Substantial Completion inspection is now 
ready to inspect.  

a. Costs for such additional Substantial Completion inspections will be deducted 
from sums otherwise due the Contractor by deduct Change Order. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.4 FUNCTIONAL COMPLETION PROCEDURES 

A. Functional Completion applies to Contract Work being Commissioned. The commissioning of 
Divisions 01, 22, 23, and 26 (as applicable to each Contractor) must be complete prior to 
Functional Completion, except for the following: 

1. Deferred Work approved in writing by the Architect. 
2. Control system training planned to be performed after occupancy and final acceptance. 
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3. Any required seasonal TAB work to be formed during Warranty period. 
4. Other approved deferred testing. 

B. Completion of Commissioning required to demonstrate Functional Completion includes the 
following as applicable for all systems, but is not limited to: 

1. Completed and signed pre-functional checklists and start-up documentation. 
2. Requested trend logs complete, data and forms submitted and approved. 
3. Completion of all functional testing. 
4. Required training of Owner personnel completed and approved. 
5. Submission of final approved TAB report. 
6. Submission of final approved commissioning report. 
7. Submission of the approved O&M manuals. 
8. All identified deficiencies have been corrected or are approved in writing by the Owner 

to be excepted from this milestone. 

C. The Architect will determine the date of Functional Completion after reviewing the 
Commissioning Agent’s recommendation for Functional Completion. 

1.5 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion:  Before final inspection for determining final completion, 
complete the following: 

1. Submit copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected.  The copy of the list shall state that each item has been completed 
or otherwise resolved for acceptance, what corrective action was taken, and the date of 
completion. Items that are in dispute shall have an explanation attached. 

2. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems.  Submit demonstration and training video recordings specified 
in Division 01 Section "Demonstration and Training." 

3. Submit closeout submittals specified in other Division 01 Sections, including project 
record documents, operation and maintenance manuals, property surveys, and similar 
final record information. 

4. Submit closeout submittals specified in individual Specification Sections, including 
specific warranties, workmanship bonds, maintenance service agreements, final 
certifications, and similar documents. 

5. Submit maintenance material submittals specified in individual Specification Sections, 
including tools, spare parts, extra materials, and similar items, and deliver to location 
designated by Owner. Contractor to provide a transmittal detailing all delivered 
maintenance materials and obtain Owner signature confirming delivery of such; a copy of 
transmittal with Owner’s signature shall be provided with Closeout submittals.  Label 
with manufacturer's name and model number where applicable. All keys shall be tagged 
and labeled.  
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6. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

7. Submit a final Application for Payment according to Division 01 Section "Payment 
Procedures." 

B. Inspection:  No later than seven days after the Contract-scheduled date for final completion, 
Architect and Construction Manager will proceed with the final completion inspection. The 
Architect will review the final Certificate for Payment after the inspection or will notify the 
Contractor of the outstanding items that must be completed or corrected before the certificate 
will be processed.  

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete has been completed or corrected. The Owner and Architect and Construction 
Manager reserve the right to add items to the Substantial Completion and final 
completion inspection lists as long as it is part of the Contractor’s work. Complete all 
Contract requirements prior to the final completion inspection to avoid any further re-
inspection cost. 

a. Costs for such 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 regardless of the 
phased completion of the Project. 

B. Warranty Electronic File:  Provide warranties and bonds in PDF format. Assemble complete 
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 
navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit two digital media copies, PDF on thumb drive. 

C. Warranties in Paper Form: 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 
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4. Submit two paper copies, as listed above. 

D. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Perform final cleaning. Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before inspection for certification of 
Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 
free of stains, films, and similar foreign substances.  Remove surface dust and dirt 
from all vertical and horizontal painted surfaces.  Avoid disturbing natural 
weathering of exterior surfaces.  Restore reflective surfaces to their original 
condition. 

f. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 
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g. Sweep concrete floors broom clean in unoccupied spaces using sweeping 
compound that is compatible with new finishes. 

h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 
according to manufacturer's recommendations if visible soil or stains remain. 

i. Clean transparent materials, including mirrors and glass in doors and windows.  
Remove glazing compounds and other noticeable, vision-obscuring materials.  
Polish mirrors and glass, taking care not to scratch surfaces. 

j. Remove labels that are not permanent. 

k. Wipe surfaces of mechanical and electrical equipment and similar equipment.  
Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

l. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

m. Replace disposable air filters and clean permanent air filters.  Clean exposed 
surfaces of diffusers, registers, and grills. 

n. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on inspection. 

o. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 

p. Leave Project clean and ready for occupancy. 

C. Construction Waste Disposal:  Comply with waste disposal requirements in Division 01 Section 
"Temporary Facilities and Controls." 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before inspection for determination of Substantial 
Completion. 

B. Repair or remove and replace defective construction.  Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, 
provide replacements.  Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to condition 
acceptable to Construction Manager. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials. 
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2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  
Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates.  Remove paint applied to required labels and 
identification. 

3. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent fixtures to comply with requirements for new fixtures. 

END OF SECTION 01 77 00 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Tetra Tech OPERATION AND MAINTENANCE DATA 
Architects & Engineers Project No. 363579-22001.3 01 78 23 / Page 1 

SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Manual Format: Submit operation and maintenance manuals in the 
following format: 

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

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

1.4 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

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

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

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

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

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

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

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

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

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

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

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

1.5 REQUIREMENTS FOR OPERATION AND MAINTENANCE MANUALS 

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

1. Title Page:  Include the following information: 

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

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

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

3. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 
for subsystems, equipment, and components of one system into a single binder. 
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1.6 OPERATION AND MAINTENANCE MANUALS 

A. Operation Content:  In addition to requirements in this Section, include operation data required 
in individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems and 
equipment indicated on Contract Documents. 

a. Product name and model number.  Use designations for products indicated on 
Contract Documents. 

b. Manufacturer's name. 
c. Equipment identification with serial number of each component. 
d. Equipment function. 
e. Complete nomenclature and number of replacement parts. 

2. Operating Procedures:  Include the following, as applicable: 

a. Startup procedures. 
b. Routine and normal operating instructions. 
c. Regulation and control procedures. 
d. Normal shutdown instructions. 
e. Seasonal and weekend operating instructions. 
f. Special operating instructions and procedures. 

3. Emergency Procedures:  Include the following, as applicable: 

a. Instructions on stopping. 
b. Shutdown instructions for each type of emergency. 
c. Operating instructions for conditions outside normal operating limits. 
d. Special operating instructions and procedures. 

4. Wiring diagrams. 

5. Control diagrams. 

6. Piped system diagrams. 

a. Piped Systems: Diagram piping as installed, and identify color-coding where 
required for identification. 

7. Precautions against improper use. 

8. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 
controls as installed. 

B. Maintenance Content:  Organize manual into a separate section for each product, material, and 
finish. Include source information, product information, maintenance procedures, 
manufacturers’ maintenance documentation, maintenance and service schedules, spare parts list 
and source information, maintenance service contracts, repair materials and sources, and 
warranties and bonds, as described below. 
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1. Source Information:  List each product included in manual, identified by product name 
and arranged to match manual's table of contents.  For each product, list name, address, 
and telephone number of Installer or supplier and maintenance service agent, and cross-
reference Specification Section number and title in Project Manual and drawing or 
schedule designation or identifier where applicable. 

2. Product Information:  Include the following, as applicable: 

a. Product name and model number. 
b. Manufacturer's name. 
c. Color, pattern, and texture. 
d. Material and chemical composition. 
e. Reordering information for specially manufactured products. 

3. Maintenance Procedures:  Include manufacturer's written recommendations and the 
following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Schedule for routine cleaning and maintenance. 
e. Repair instructions. 

4. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including the following information for each component part or piece of 
equipment: 

a. Standard maintenance instructions and bulletins. 
b. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 
c. Identification and nomenclature of parts and components. 
d. List of items recommended to be stocked as spare parts. 

5. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

a. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies. 

b. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 

6. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance documentation 
and local sources of maintenance materials and related services. 

7. Maintenance Service Contracts:  Include copies of maintenance agreements with name 
and telephone number of service agent. 

8. Repair Materials and Sources:  Include lists of materials and local sources of materials 
and related services. 
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9. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances 
and conditions that would affect validity of warranties or bonds. 

a. Include procedures to follow and required notifications for warranty claims. 

1.7 MANUAL PREPARATION 

A. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

B. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents.  
Identify data applicable to the Work and delete references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and 
where the information is necessary for proper operation and maintenance of equipment or 
systems. 

C. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 
flow diagrams.  Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 
manuals. 

D. Submittals: Include copy of each product submittal approved by Architect. 

1. If the “As-Specified Verification Form” was used as the product submittal, include all 
pertinent product data as described in this Section. 

E. Safety Data Sheets (SDS): Include copy of SDS for each product installed. 

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 
and maintenance documentation. 

PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 23 
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 
including the following: 

1. Record Drawings. 
2. Miscellaneous record submittals. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings: Contractor to submit a full set of marked-up record drawings pertaining to 
their contract. Provide each drawing, whether or not changes and additional information were 
recorded. Comply with the following: 

1. Submit one full size set of the original, marked-up record prints. 
2. Submit two digital media copies, in color, in PDF format on thumb drives. PDFs to be 

saved and submitted as one file. 
3. Prior to submission of paper copies and thumb drives as listed above, submit electronic 

files in PDF format for review and approval.   

B. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities.   

1. Submit two paper copies of each submittal. 

1.4 RECORD DRAWINGS 

A. Record Prints:  Architect will provide Contractor with one paper set of Contract Drawings at 
beginning of Work at no cost.  

1. Preparation:  Mark record prints to show the actual installation where installation varies 
from that shown originally.   

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 
c. Record data as soon as possible after obtaining it. 
d. Record and check the markup before enclosing concealed installations. 

01 78 39 
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2. Content:  Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Revisions to routing of piping and conduits. 
d. Revisions to electrical circuitry. 
e. Locations of concealed internal utilities. 
f. Changes made by Addendum. 
g. Changes made by Architect’s Supplemental Instruction (ASI) forms.  
h. Changes made by Change Order or Construction Change Directive. 
i. Changes made following Architect's written orders. 

3. Mark record sets with red, permanent marker.  

B. Record Digital Data Files: Prepare a full set of digital data files of the Contract Drawings from 
the marked-up record prints.  

C. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. Indicate name of Contractor. 

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable 
paper cover sheets. Include identification on cover sheets. 

2. Record Digital Data Files: Organize digital data information into separate electronic files 
that correspond to each sheet of the Contract Drawings. Name each file with the sheet 
identification. Include identification in each digital data file. 

1.5 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work.  Bind or file 
miscellaneous records and identify each, ready for continued use and reference. 

1.6 RECORDING AND MAINTENANCE 

A. Maintenance of Record Documents:  Store record documents in the field office apart from the 
Contract Documents used for construction.  Do not use project record documents for 
construction purposes.  Maintain record documents in good order and in a clean, dry, legible 
condition, protected from deterioration and loss.  Provide access to project record documents for 
Architect's , Construction Manager’s and Owner’s reference during normal working hours. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 39 
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

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

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

1.3 CLOSEOUT SUBMITTALS 

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

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

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

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

1.4 QUALITY ASSURANCE 

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

1.5 COORDINATION 

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

01 79 00 
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1.6 INSTRUCTION PROGRAM 

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

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

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

2. Documentation:  Review the following items in detail: 

a. Manuals. 
b. Warranties and bonds. 

3. Operations:  Include the following, as applicable: 

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

4. Adjustments:  Include the following: 

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

5. Troubleshooting:  Include the following: 

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

6. Maintenance:  Include the following: 

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

7. Repairs:  Include the following: 

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

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

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

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

1.8 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

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

1. Submit video recordings on 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. Predemolition Photographs or Video:  Show existing conditions, including finish surfaces, that 
might be misconstrued as damage caused by demolition operations. Submit photos or video 
recordings on thumb drive before Work begins. Include copy of key plan indicating each 
photograph’s or video’s location and direction. 

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

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

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

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

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

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

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

1.8 CLOSEOUT SUBMITTALS 

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

1.9 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification 
program. 



Tetra Tech SELECTIVE DEMOLITION 

Architects & Engineers Project No. 363579-22001.3 02 41 19 / Page 3 

1.10 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

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

D. Hazardous Materials:  Present in buildings and structures to be selectively demolished. A report 
on the presence of hazardous materials is on file for review and use. Examine report to become 
aware of locations where hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 
2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.11 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. 



SELECTIVE DEMOLITION Tetra Tech 

02 41 19 / Page 4 Project No. 363579-22001.3 Architects & Engineers 

B. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 

C. Engage a professional engineer to perform an engineering survey of condition of building to 
determine whether removing any element might result in structural deficiency or unplanned 
collapse of any portion of structure or adjacent structures during selective building demolition 
operations. 

1. Perform surveys as the Work progresses to detect hazards resulting from selective 
demolition activities. 

D. Verify that hazardous materials have been remediated before proceeding with building 
demolition operations. 

E. Record existing conditions by use of preconstruction photographs or video. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 
photographs or video of conditions that might be misconstrued as damage caused by 
demolition operations. 

2. Inventory and record the condition of items to be removed and reinstalled. Provide 
photographs or video of conditions that might be misconstrued as damage caused by 
demolition operations. 

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

3.2 PREPARATION 

A. Refrigerant:  Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

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. 
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a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 
or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 
equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 
ductwork material and leave in place. 

3.4 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. 
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3.5 SELECTIVE DEMOLITION, GENERAL 

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations. Maintain portable fire-suppression devices 
during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 
promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to avoid 
free fall and to prevent ground impact or dust generation. 

8. Locate selective demolition equipment and remove debris and materials so as not to 
impose excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and restore items to functional condition adequate for intended reuse. 
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2. Pack or crate items after cleaning and restoring. Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated. Comply with installation requirements for new 
materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.6 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. 
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3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 02 41 19 
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SECTION 028200 - ASBESTOS REMOVAL 
 
PART 1   GENERAL 
 
1.1 SCOPE OF WORK 

 

A. This asbestos abatement Project will consist of the removal and disposal of asbestos containing materials 
(ACM) and presumed asbestos containing materials (PACM) at the: 
1. Cornwall Elementary School - 99 Lee Road Cornwall, New York 12518 
2. Cornwall-On-Hudson Elem. School - 234 Hudson Street, Cornwall-On-Hudson, New York 12520 
3. Cornwall Central Middle School - 122 Main Street, Cornwall, New York 12518 
 

B. The work shall include but not be limited to the removal of the following materials: 
1. Cornwall Elementary School 

a. Remove and dispose of chase walls & pipe insulation & mudded fittings on plumbing and 
heating piping behind walls.  Typ. For 30 lin. ft. of TSI & 60 sq. ft. of wall.   

b. Remove and dispose of all electrical wiring, lighting fixtures, boxes and the like.  Typ. for 4 
light fixtures & 100 lin. ft. of wiring.   

2. Cornwall-On-Hudson Elem. School  
a. Remove and dispose of chase walls & pipe insulation & mudded fittings on plumbing and 

heating piping behind walls.  Typ. for 250 lin. ft. of tsi & 1,200 sq. ft. of wall.   
b. Remove and dispose of textured plaster wall coating and underlying wall plaster.  Typ. for 

1,400 sq. ft.   
c. Remove and dispose of all electrical wiring, lighting fixtures, boxes and the like.  Typ. for 17 

light fixtures & 1,000 lin. ft. of wiring. 
d. Remove and dispose of ceilings and pipe insulation & mudded fittings on piping above 

ceilings.  Typ. for 140 sq. ft. of ceilings.  TSI quantity included in item ‘a.’ above. 
e. Remove and dispose of exterior window caulking.  All caulking shall be removed in its 

entirety from window frames and from adjacent building substrates to remain.    Window 
frames may be disposed of as general construction debris after removal and cleaning of all 
acm caulk & transite panels from frames. Typ. for 1,030 lin. ft. of caulking. 

f. Remove and dispose of transite spandrel panels.  Typ. for 1,500 sq. ft. 
3. Cornwall Central Middle School  

a. Remove and dispose of chase walls & pipe insulation & mudded fittings on plumbing and 
heating piping behind walls.  Typ. for 220 lin. ft. of TSI & 800 sq. ft. of wall.   

b. Remove and dispose of all electrical wiring, lighting fixtures, boxes and the like.  Typ. for 12 
light fixtures & 300 lin. ft. of wiring. 

c. Remove and dispose of ceiling tile & underlying adhesive.  Typ. for 100 sq. ft.   
d. Remove and dispose of 12x12 and underlying 9x9 floor tile.  Typ. for 100 sq. ft.   
 

C. The Contractor shall be aware of all conditions of the Project and is responsible for verifying quantities and 
locations of all Work to be performed.  Failure to do so shall not relieve the Contractor of its obligation to 
furnish all labor and materials necessary to perform the Work.  

 
D. All Work shall be performed in strict accordance with the Project Documents and all governing codes, rules, 

and regulations.  Where conflicts occur between the Project Documents and applicable codes, rules, and 
regulations, the more stringent shall apply. 

 
E. Working hours shall be as required and approved by the Owner.  Asbestos abatement activities including, 

but not limited to, work area preparation, gross removal activities, cleaning activities, waste removal, etc. 
may need to be performed during ‘off-hours’ (including nights and weekends).  In addition, multiple 
mobilizations may be required to perform the work identified in this project.  The Contractor shall coordinate 
and schedule all Work with the facility and Owner’s representative. 
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1.2 SPECIAL JOB CONDITION 
 

A. All final air clearances associated with this project must be run by TEM, as described in 40 CFR Part 763 
Asbestos, Subpart E, 763.90 and as per New York State Education Department Requirements.   

 
1.3 PERMITS AND COMPLIANCE 
 

A. The Contractor shall assume full responsibility and liability for compliance with all applicable Federal, State, 
and local laws, rules, and regulations pertaining to Work practices, protection of Workers, authorized 
visitors to the site, persons, and property adjacent to the Work. 

 
B. Perform asbestos related Work in accordance with New York State Industrial Code Rule 56 (herein referred 

to as Code Rule 56), 40 CFR 61, and 29 CFR 1926.  Where more stringent requirements are specified, 
adhere to the more stringent requirements. 

 
C. The Contractor must maintain current licenses, permits and certifications pursuant to New York State 

Department of Labor and Department of Environmental Conservation for all Work related to this Project, 
including the removal, handling, transport, and disposal of asbestos containing materials.   

 
D. The Contractor must have and submit proof upon request that any persons employed by the Contractor to 

engage in or supervise Work on any asbestos Project have a valid NYS asbestos handling certificate 
pursuant to Code Rule 56. 

 
E. The Contractor shall comply fully with any Variance secured from regulatory agencies by the Owner in the 

performance of the Work.  Any Variance applications previously submitted are included as an appendix of 
this specification.   

 
F. The Contractor shall be responsible for obtaining all Variances as may be required for the Project or as 

requested by the Owner.  Approval of the Owner is required prior to submission of a Variance application to 
any regulatory agency. Failure to obtain Owner approval may result in Owner not permitting variance to be 
used on the project. 

 
G. The Contractor shall be responsible for compliance with The New York State Uniform Fire Prevention and 

Building Code, or its successor during all Work at the site. 
 
H. Failure to adhere to the Project Documents shall constitute a breach of the Contract and the Owner shall 

have the right to and may terminate the Contract provided, however, the failure of the Owner to so 
terminate shall not relieve the Contractor from future compliance. 

 
1.4 SUBMITTALS 
 

A. Pre-Work Submittals:  Within 7 days prior to the pre-construction conference, the Contractor shall submit 3 
copies of the documents listed below, with 1 copy going directly to the Owner for review and approval prior 
to the commencement of asbestos abatement activities: 
1. Contractor license issued by New York State Department of Labor. 
2. A list of Projects performed within the past two (2) years including the dollar value of all Projects.  

Provide Project references to include Owner, consultant, and air monitoring firm's name, contact 
persons, address, and phone number. 

3. Progress Schedule: 
a. Show the complete sequence of abatement activities and the sequencing of Work within each 

building or building section.   
b. Show the dates for the beginning and completion of each major element of Work including 

substantial completion dates for each Work Area, building, or phase. 
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4. Project Notifications:  As required by Federal and State regulatory agencies together with proof of 
transmittal (i.e. certified mail return receipt). 

5. Building Occupant Notification: As required by regulatory agencies.    
6. Abatement Work Plan:  Provide plans that clearly indicate the following: 

a. All Work Areas/containments numbered sequentially. 
b. Locations and types of all decontamination enclosures. 
c. Entrances and exits to the Work Areas/containments. 
d. Type of abatement activity/technique for each Work Area/containment. 
e. Number and location of negative air units and exhaust.  Also provide calculations for 

determining number of negative air pressure units. 
f. Location of water and electrical connections to building services. 
g. Waste transport routes through the building to the waste storage container.  

7. Disposal Site/Landfill Permit from applicable regulatory agency. 
8. NYS Department of Environmental Conservation Waste Transporter Permit.   

 
B. On-Site Submittals: Refer to Part 3.1.C & D for all submittals, documentation, and postings required to be 

maintained on-site during abatement activities. 
 
C. Project Close-out Submittals: Within 30 days of the completion of each abatement phase, the Contractor 

shall submit one copy of the documents listed below to Owner and one copy to the envirionmental 
consultant for review and approval prior to Contractor’s final payment.  Once Owner approves the close-out 
submittal, the Contractor shall provide three sets of the approved close-out documents (double-sided and 
bound) to Owner Project Management, including one set to be distributed to the facility.  
1. All waste disposal manifests and disposal logs 
2. OSHA compliance air monitoring records conducted during the Work. 
3. Daily progress log, including the entry/exit log.  
4. Provide the Contractor’s Acknowledgement Statement that lists all Workers used in the performance 

of the Project, including name and NYS DOL certification number.   The Statement shall be notarized 
(Original notarized statement shall be sent to Owner).  

5. Disposal Site/Landfill Permit from applicable regulatory agency. 
6. Project notifications, amended notifications, Variances.   

 
1.5 PRE-CONSTRUCTION CONFERENCE 
 

A. Prior to start of preparatory Work under this Contract, the Contractor shall attend a pre-construction 
conference attended by Owner, Facility Personnel, and Environmental Consultant.   

 
B. Agenda for this conference shall include but not necessarily be limited to: 

1. Contractor's scope of Work, Work plan, and schedule to include number of workers and shifts. 
2. Contractor's safety and health precautions including protective clothing and equipment and 

decontamination procedures. 
3. Environmental Consultant's duties, functions, and authority.  
4. Contractor's Work procedures including: 

a. Methods of job site preparation and removal methods. 
b. Respiratory protection. 
c. Disposal procedures. 
d. Cleanup procedures. 
e. Fire exits and emergency procedures. 

5. Contractor’s required pre-work and on-site submittals, documentation, and postings.  
6. Contractor's plan for twenty-four (24) hour Project security both for prevention of theft and for barring 

entry of unauthorized personnel into Work Areas. 
7. Temporary utilities. 
8. Handling of furniture and other moveable objects. 
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9. Storage of removed asbestos containing materials. 
10. Waste disposal requirements and procedures, including use of the Owner supplied waste manifest. 

 
C. In conjunction with the conference the Contractor shall accompany the Owner and Environmental 

Consultant on a pre-construction walk-through documenting existing condition of finishes and furnishings, 
reviewing overall Work plan, location of fire exits, fire protection equipment, water supply and temporary 
electric tie-in. 

 
1.6 APPLICABLE STANDARDS AND REGULATIONS 
 

A. The Contractor shall comply with the following codes and standards, except where more stringent 
requirements are shown or specified: 

B. Federal Regulations: 
1. 29 CFR 1910.1001, "Asbestos" (OSHA) 
2. 29 CFR 1910.1200, "Hazard Communication" (OSHA) 
3. 29 CFR 1910.134, "Respiratory Protection" (OSHA) 
4. 29 CFR 1910.145, "Specification for Accident Prevention Signs and Tags" (OSHA) 
5. 29 CFR 1926, "Construction Industry" (OSHA) 
6. 29 CFR 1926.1101, "Asbestos, Tremolite, Anthophyllite, and Actinolite" (OSHA) 
7. 29 CFR 1926.500 "Guardrails, Handrails and Covers" (OSHA) 
8. 40 CFR 61, Subpart A, "General Provisions" (EPA) 
9. 40 CFR 61, Subpart M, "National Emission Standard for Asbestos" (EPA) 
10. 49 CFR 171-172, Transportation Standards (DOT) 
 

C. New York State Regulations: 
1. 12 NYCRR, Part 56, "Asbestos", Industrial Code Rule 56 (DOL)  
2. 6 NYCRR, Parts 360, 364, Disposal and Transportation (DEC)  
3. 10 NYCRR, Part 73, "Asbestos Safety Program Requirements" (DOH) 
4. “New York State Uniform Fire Prevention and Building Code” 
5. New York State Education Department – Manual of Planning Standards 

D. Standards and Guidance Documents: 
1. American National Standard Institute (ANSI) Z88.2-80, Practices for Respiratory Protection 
2. ANSI Z9.2-79, Fundamentals Governing the Design and Operation of Local Exhaust Systems 
3. EPA 560/585-024, Guidance for Controlling Asbestos Containing Materials in Buildings (Purple 

Book)  
4. EPA 530-SW-85-007, Asbestos Waste Management Guidance 
5. ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos Abatement Projects” 

 
1.7 NOTICES 
 

A. The Contractor shall provide notification of intent to commence asbestos abatement activities as indicated 
below. 
 
1. At least ten (10) Working days prior to beginning abatement activities, send written notification to: 

U.S. Environmental Protection Agency 
National Emissions Standards for Hazardous Air Pollutants (NESHAPS) Coordinator 

26 Federal Plaza 
New York, NY 10007  
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2. At least ten (10) days prior to beginning abatement activities send written notification to: 
New York State Department of Labor  

Division of Safety and Health, Asbestos Control Program.   
State Office Campus  

Building 12 - Room 161B 
Albany, NY  12240 

 
B. The Contractor is required to send notifications to regulatory agencies via electronic, mail, or package 

delivery service that will provide proof of delivery and receipt. 
 
C. The Contractor shall be responsible for maintaining current project filings with regulatory agencies for the 

duration of the project. 
 
D. The Contractor shall post and/or provide Building Occupant Notification at least 10 days prior to beginning 

abatement activities as required by Code Rule 56.   
 

1.8 PROJECT MONITORING AND AIR SAMPLING 
 

A. The Owner shall engage the services of an Environmental Consultant (the Consultant) who shall serve as 
the Owner's Representative in regard to the performance of the asbestos abatement Project and provide 
direction as required throughout the entire abatement Project period.  The consultant and all 
subconsultants shall not have any contractual relationship with the Contractor for the duration of the 
asbestos project.  

 
B. The Contractor is required to ensure cooperation of its personnel with the Consultant for the air sampling 

and Project monitoring functions described in this section.  The Contractor shall comply with all direction 
given by the Consultant during the course of the Project.  

 
C. The Consultant shall provide the following administrative services:  

1. Review and approve or disapprove all submittals, shop drawings, schedules, and samples.  
2. Assure that all notifications to governmental agencies by the Contractor are submitted in a timely 

manner and are correct in content.  
 

D. The Consultant shall staff the Project with a trained and certified person(s) to act on the Owner's behalf at 
the job site.  This individual shall be designated as the Abatement Project Monitor (APM). 
1. The APM shall be on-site at all times the Contractor is on-site.  The Contractor shall not be permitted 

to conduct any Work unless the APM is on-site (except for inspection of barriers and negative air 
system during non-working days). 

2. The APM shall have the authority to direct the actions of the Contractor verbally and in writing to 
ensure compliance with the Project documents and all regulations.  The APM shall have the 
authority to Stop Work when gross Work practice deficiencies or unsafe practices are observed, or 
when ambient fiber concentrations outside the removal area exceed .01 f/cc or background level. 
a. Such Stop Work order shall be effective immediately and remain in effect until corrective 

measures have been taken and the situation has been corrected. 
b. Standby time and air sample collection and analysis required to resolve the situation shall be 

at the Contractor's expense. 
3. The APM shall provide the following services: 

a. Inspection of the Contractor's Work, practices, and procedures, including temporary protection 
requirements, for compliance with all regulations and Project specifications.   

b. Provide abatement Project air sampling as required by applicable regulations (NYS, AHERA) 
and the Owner.  Sampling will include, but not be limited to background, work area 
preparation, asbestos handling, final cleaning, and clearance air sampling.  
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c. Verify daily that all Workers used in the performance of the Project are certified by the 
appropriate regulatory agency. 

d. Monitor the progress of the Contractor's Work, and report any deviations from the schedule to 
the Owner. 

e. Monitor, verify, and document all waste load-out operations including placement of generator 
and location labels on each waste container, as required by federal regulations.  

f. Verify that the Contractor is performing personal air monitoring daily, and that results are 
being returned and posted at the site as required. 

g. The APM shall maintain a log on site that documents all project related and Consultant and 
Contractor actions, activities, and occurrences. 

h. Verify landfill to be used for waste disposal with waste transporter(driver) and Contractor prior 
to waste trailer/dumpster leaving site.  Confirm the waste transporter firm and landfill are 
listed on the regulatory notifications for the project and the waste transport vehicle license 
number is listed on the current NYS DEC Waste Transporter permit.    

4. The following minimum inspections shall be conducted by the APM, accompanied by the 
Contractor’s supervisor. Additional inspections shall be conducted as required by Project conditions 
and/or the Owner’s direction.  Progression from one phase of Work to the next by the Contractor is 
only permitted with the written approval of the APM. 
a. Pre-Construction Inspection:  The purpose of this inspection is to verify the existing conditions 

of the Work Areas and to document these conditions.  
b. Pre-Commencement Inspection:  The purpose of this inspection is to verify the integrity of 

each containment system prior to disturbance of any asbestos containing material.  This 
inspection shall take place only after the Work Area is fully prepped for removal. 

c. Work Inspections:  The purpose of this inspection is to monitor the Work practices and 
procedures employed on the Project and to monitor the continued integrity of the containment 
system.  Inspections within the removal areas shall be conducted by the APM during all 
preparation, removal, and cleaning activities at least twice every Work shift.  Additional 
inspections shall be conducted as warranted. 

d. Pre-Encapsulation Inspection:  The purpose of this inspection is to ensure the complete 
removal of Asbestos Containing Material (ACM), from all surfaces in the Work Area prior to 
encapsulation.  

e. Visual Clearance Inspection:  The purpose of this inspection is to verify that: all materials in 
the scope of work have been properly removed; no visible asbestos debris/residue remains; 
no pools of liquid or condensation remains; and all required cleanings are complete.   This 
inspection shall be conducted before final air clearance testing. 

f. Post-Clearance Inspection:  The purpose of this inspection is to ensure the complete removal 
of ACM, including debris, from the Work Area after satisfactory final clearance sampling and 
removal of all isolation and critical barriers and equipment from the Work Area. 

g. Punch List Inspection:  The purpose of this inspection is to verify the Contractor's certification 
that all Work has been completed as contracted and the existing condition of the area prior to 
its release to the Owner. 

 
E. The Consultant shall provide abatement Project air sampling and analysis as required by applicable 

regulations (New York State and/or AHERA).  Sampling will include but is not limited to, background, work 
area preparation, asbestos handling, and final cleaning and clearance air sampling. 
1. Unless otherwise required by applicable regulations, the Consultant shall have samples analyzed by 

Phase Contrast Microscopy (PCM).  Results shall be available within 24 hours of completion of 
sampling.  

2. Samples shall be collected as required by applicable regulations (New York State and/or AHERA) 
and these specifications.  If Transmission Electron Microscopy (TEM) clearance air sampling is 
utilized by the owner, the clearance criteria and sampling protocols must be in compliance with 
AHERA.  If PCM air sample analysis results exceed the satisfactory clearance criteria, then TEM 
analysis of the entire set of clearance air samples may be used, provided that a standard 
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NIOSH/ELAP accepted laboratory analysis method is utilized that shall report each air sample result 
in fibers per cubic centimeter.   

3. If the air sampling during any phase of the abatement project reveals airborne fiber levels at or 
above .01 fibers/cc or the established background level, whichever is greater, outside the regulated 
Work Area, Work shall stop immediately and corrective measures required by Code Rule 56 shall be 
initiated.  Notify all employers and occupants in adjacent areas.  The Contractor shall bear the 
burden of any and all costs incurred by this delay. 

4. The Environmental Consultant shall submit copies of all elevated air sampling results collected 
during abatement and all final air clearance results to the Commissioner of Labor, as required by 
regulation.  

5.  All final air clearances associated with this project must be run by TEM, as described in 40 CFR Part 
763 Asbestos, Subpart E, 763.90 and as per New York State Education Department Requirements.   

 
1.9 CONTRACTOR AIR SAMPLING 
 

A. In addition to the requirements of OSHA 1926.1101, the Contractor shall be required to perform personal 
air monitoring every Work shift in each Work Area during which abatement activities occur in order to 
determine that appropriate respiratory protection is being worn and utilized. 

 
B. The Contractor shall conduct air sampling that is representative of both the 8-hour time weighted average 

and 30-minute short-term exposures to indicate compliance with the permissible exposure and excursion 
limits. 

 
C. The Contractor's laboratory analysis of air samples shall be conducted by an NYS DOH ELAP approved 

laboratory.  The consultant shall not collect or analyze the Contractor’s air samples. 
 
D. Results of personnel air sample analyses shall be available, verbally, within twenty-four (24) hours of 

sampling and shall be posted upon receipt.  Written laboratory reports shall be delivered and posted at the 
Work site within five (5) days.  Failure to comply with these requirements may result in all work being 
stopped until compliance is achieved.  

 
1.10 PROJECT SUPERVISOR 
 

A. The Contractor shall designate a full-time Project Supervisor who shall meet the following qualifications:  
1. The Project Supervisor shall hold New York State certification as an Asbestos Supervisor.   
2. The Project Supervisor shall meet the requirements of a "Competent Person" as defined by OSHA 

1926.1101 and shall have a minimum of one year experience as a supervisor.  
3. The Project Supervisor must be able to speak, read, and write English fluently, as well as 

communicate in the primary language of the Workers. 
 

B. If the Project Supervisor is not on-site at any time whatsoever, all Work shall be stopped.  The Project 
Supervisor shall remain on-site until the Project is complete.  The Contractor may not remove the Project 
Supervisor from the Project without the written consent of the Owner and the Environmental Consultant; 
however the Project Supervisor shall be removed from the Project if so requested by the Owner.  

 
C. The Project Supervisor shall maintain the bound Daily Project Log and the entry/exit logs as required by 

New York State Department of Labor and section 2.3 of the specifications and the Waste Disposal Log 
(Appendix B) required by section 4.3 of the specifications. 

 
D. The Project Supervisor shall be responsible for the performance of the Work and shall represent the 

Contractor in all respects at the Project site.  The Supervisor shall be the primary point of contact for the 
Asbestos Project Monitor. 
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1.11 MEDICAL REQUIREMENTS 
 

A. Before exposure to airborne asbestos fibers, provide Workers with a comprehensive medical examination 
as required by 29 CFR 1910.1001, and 29 CFR 1926.1101. 
1. This examination is not required if adequate records show the employee has been examined as 

required by 29 CFR 1910.1001, and 29 CFR 1926.1101 within the past year. 
2. The same medical examination shall be given on an annual basis to employees engaged in an 

occupation involving potential disturbance of asbestos fibers. 
 
1.12 TRAINING 
 

A. As required by applicable regulations, prior to assignment to asbestos Work instruct each employee with 
regard to the hazards of asbestos, safety and health precautions, and the use and requirements of 
protective clothing and equipment. 

 
B. Establish a respirator program as required by ANSI Z88.2 and 29 CFR 1910.134, and 29 CFR 1926.1101.  

Provide respirator training and fit testing. 
 
1.13 RESPIRATORY PROTECTION 
 

A. Select respirators from those approved by the National Institute for Occupational Safety and Health 
(NIOSH).  

 
B. Respirators shall be individually fit-tested to personnel under the direction of an Industrial Hygienist on a 

yearly basis.  Fit-tested respirators shall be permanently marked to identify the individual fitted, and use 
shall be limited to that individual.   

C. Where fiber levels permit, and in compliance with regulatory requirements, Powered Air Purifying 
Respirators (PAPR) are the minimum allowable respiratory protection permitted to be utilized during gross 
removal operations of OSHA Class I or OSHA Class II friable ACM. 

 
D. No respirators shall be issued to personnel without such personnel participating in a respirator training 

program. 
 
E. High Efficiency Particulate Air (HEPA) respirator filters shall be approved by NIOSH and shall conform to 

the OSHA requirements in 29 CFR 1910.134 and 29 CFR 1926.1101. 
 
F. A storage area for respirators shall be provided by the Contractor in the clean room side of the personnel 

decontamination enclosure where they will be kept in a clean environment. 
 
G. The Contractor shall provide and make available a sufficient quantity of respirator filters so that filter 

changes can be made as necessary during the work day.   
 
H. Filters used with negative pressure air purifying respirators shall not be used any longer than one eight (8) 

hour work day. Any loose respirator filters found within the regulated area, must be disposed of as 
asbestos waste. 

 
I. Any authorized visitor, Worker, or supervisor found in the Work Area not wearing the required respiratory 

protection shall be removed from the Project site and not be permitted to return. 
 
J. The Contractor shall have at least two (2) Powered Air Purifying Respirators stored on site designated for 

authorized visitors use.  Appropriate respirator filters for authorized visitors shall be made available by the 
Contractor. 
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1.14 DELIVERY AND STORAGE 
 

A. Deliver all materials to the job site in original packages with containers bearing manufacturer's name and 
label. 

 
B. Store all materials at the job site in a suitable and designated area. 

1. Store materials subject to deterioration or damage away from wet or damp surfaces and under 
cover. 

2. Protect materials from unintended contamination and theft. 
3. Storage areas shall be kept clean and organized.  
 

C. Remove damaged or deteriorated materials from the job site.  Materials contaminated with asbestos shall 
be disposed of as asbestos debris as herein specified.  This includes unused Contractor supplies located in 
the regulated work area. 

 
1.15 TEMPORARY UTILITIES 
 

A. Shut down and lock out all electrical power to the asbestos Work Areas, including lighting circuits.  Any 
electrical power passing through the Work Areas that can’t be shut down due to health and safety reasons, 
shall be protected as per the requirements of Industrial Code Rule 56. 

 
B. Provide temporary 120-240 volt, single phase, three wire, 100 amp electric service with Ground Fault 

Circuit Interrupters (GFCI) for all electric requirements within the asbestos Work Area. 
1. Where available, obtain from Owner's existing system.  Otherwise provide power from other sources 

(i.e. generator).  
2. Provide temporary wiring and "weatherproof" receptacles in sufficient quantity and location to serve 

all HEPA equipment and tools. 
3. Provide wiring and receptacles as required by the Environmental Consultant for project monitoring 

and air sampling equipment (pumps, fans, leaf blowers, etc.). 
4. All power to the Work Area shall be brought in from outside the area through GFCI's at the source. 

 
C. Provide temporary lighting with "weatherproof" fixtures for all Work Areas including decontamination 

chambers. 
1. The entire Work Area shall be kept illuminated at all times. 
2. Provide lighting as required by the Environmental Consultant for the purposes of performing required 

inspections.  
 

D. All temporary devices and wiring used in the Work Area shall be capable of decontamination procedures 
including HEPA vacuuming and wet-wiping. 

 
E. Utilize domestic water service, if available, from Owner's existing system.  Provide hot water heaters with 

sufficient capacity to meet Project demands.  
 
PART 2   PRODUCTS 
 
2.1 PROTECTIVE CLOTHING 
 

A. Provide personnel utilized during the Project with disposable protective whole body clothing, head 
coverings, gloves and foot coverings. Provide disposable plastic or rubber gloves to protect hands.  Cloth 
gloves may be worn inside the plastic or rubber for comfort, but shall not be used alone.  Make sleeves 
secure at the wrists and make foot coverings secure at the ankles by the use of tape, or provide disposable 
coverings with elastic wrists or tops. 
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B. Provide sufficient quantities of protective clothing to assure a minimum of four (4) complete disposable 
outfits per day for each individual performing abatement Work. 

 
C. Eye protection and hard hats shall be provided and made available for all personnel entering any Work 

Area. 
 
D. Authorized visitors shall be provided with suitable protective clothing, headgear, eye protection, and 

footwear whenever they enter the Work Area. 
 
2.2 SIGNS AND LABELS 
 

A. Provide warning signs and barrier tapes at all approaches to asbestos Work Areas.  Locate signs at such 
distance that personnel may read the sign and take the necessary protective steps required before entering 
the area. 
1. Provide danger signs in vertical format conforming to 29 CFR 1926.1101, minimum 20" x 14" 

displaying the following legend. 
DANGER 

ASBESTOS CANCER AND LUNG DISEASE  
HAZARD 

AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE CLOTHING 

ARE REQUIRED IN THIS AREA 
 

2. Provide 3" wide yellow barrier tape printed with black lettered, "DANGER ASBESTOS REMOVAL".  
Locate barrier tape across all corridors, entrances and access routes to asbestos Work Area.  Install 
tape 3' to 4' AFF. 

 
B. Provide asbestos danger labels affixed to all asbestos materials, scrap, waste, debris and other products 

contaminated with asbestos. 
1. Provide asbestos danger labels of sufficient size to be clearly legible, displaying the following legend: 

DANGER 
CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 
CANCER AND LUNG DISEASE HAZARD 

 
2. Provide the following asbestos labels, of sufficient size to be clearly legible, for display on waste 

containers (bags or drums) which will be used to transport asbestos contaminated material in 
accordance with United States Department of Transportation 49 CFR Parts 171 and 172: (Note: 
Include “RQ” for friable asbestos waste only.) 

 
RQ, NA2212, (WASTE) ASBESTOS, 9, PGIII 

 
3. Generator identification information shall be affixed to each waste container or any packaging used 

to containerize asbestos waste indicating the following printed in indelible ink:  
Generator Name  
Facility Name  
Facility Address 
Date  

 
2.3 DAILY PROJECT LOG & WORK AREA ENTRY/EXIT LOG 
 

A. Provide a bound Daily Project Log.  The log shall contain on title page the Project name; name, address 
and phone number of Owner; name, address and phone number of Environmental Consultant; name, 
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address and phone number of Abatement Contractor; emergency numbers including, but not limited to 
local Fire/Rescue department and all other New York State Department of Labor requirements. 

 
B. All entries into the log shall be made in non-washable, permanent ink and such pen shall be strung to or 

otherwise attached to the log to prevent removal from the log-in area.  Under no circumstances shall pencil 
entries be permitted. 

 
C. All persons entering and exiting the Work Area shall sign the entry/exit log and include name, certification 

number, and time. 
 
D. The Project Supervisor shall document all Work performed daily and note all inspections required by Code 

Rule 56, i.e. testing and inspection of barriers and enclosures. 
 
2.4 SCAFFOLDING AND LADDERS 
 

A. Provide all scaffolding and/or staging as necessary to accomplish the Work of this Contract.  Scaffolding 
may be of suspension type or standing type such as metal tube and coupler, tubular welded frame, pole or 
outrigger type or cantilever type.  The type, erection and use of all scaffolding and ladders shall comply with 
all applicable OSHA construction industry standards. 

 
B. Provide scaffolding and ladders as required by the Environmental Consultant for the purposes of 

performing required inspections. 
 
2.5 SURFACTANT (AMENDED WATER) 
 

A. Wet all asbestos-containing materials prior to removal with surfactant mixed and applied in accordance with 
manufacturer's printed instructions. 

 
2.6 ENCAPSULANT 
 

A. Encapsulant shall be tinted or pigmented so that application when dry is readily discernible.  
 

B. The encapsulant solvent or vehicle shall not contain a volatile hydrocarbon. 
 

2.7 WASTE DISPOSAL BAGS, DRUMS, AND CONTAINERS 
   

A. Provide 6 mil polyethylene disposal bags printed with asbestos caution labels.  Bags shall also be imprinted 
with U.S. Department of Transportation required markings.  

 
B. Provide 30 or 55 gallon capacity fiber, plastic, or metal drums capable of being sealed air and water tight if 

asbestos waste has the potential to damage or puncture disposal bags.  Affix asbestos caution labels on 
lids and at one-third points around drum circumference to assure ready identification. 

C. Containers and bags must be labeled accordance with 40 CFR Part 61 NESHAPS and Code Rule 56.  
When the bags/containers are moved to the holding area, lockable trailer, or lockable hardtop dumpster 
from the waste decontamination system washroom, each bag/container must also be appropriately labeled 
with the date  moved  in waterproof markings.  

 
D. Labeled ACM waste containers or bags shall not be used for non-ACM waste or trash.  Any material placed 

in labeled containers or bags, whether turned inside out or not shall be handled and disposed of as ACM 
waste. 
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2.8 HEPA VACUUM EQUIPMENT 
 

A. All vacuuming performed under this contract shall be performed with High Efficiency Particulate Air (HEPA) 
filter equipped industrial vacuums conforming to ANSI Z9.2. 

 
2.9 POWER TOOLS 
 

A. Any power tools used to drill, cut into, or otherwise disturb asbestos material shall be manufacturer 
equipped with HEPA filtered local exhaust ventilation. 

 
2.10 FIRE RETARDANT PLASTIC SHEETING 
 

A. All polyethylene (plastic) sheeting used on the Project (including but not limited to sheeting used for critical 
and isolation barriers, fixed objects, walls, floors, ceilings, waste container) shall be at least 6 mil fire 
retardant sheeting. 

 
B. Decontamination enclosure systems shall utilize at least 6 mil opaque fire retardant plastic sheeting.  At 

least 2 layers of 6 mil reinforced fire retardant plastic sheeting shall be used for the flooring. 
 
 
PART 3   EXECUTION 
 
3.1 GENERAL REQUIREMENTS 
 

A. Should visible emissions or water leaks be observed outside the Work Area, immediately stop Work and 
institute emergency procedures per Code Rule 56.  Should there be elevated fiber levels outside the Work 
Area, immediately stop Work, institute emergency procedures per Code Rule 56, and notify all employers 
and occupants in adjacent areas.  All costs incurred in decontaminating such non-Work Areas and the 
contents thereof shall be borne by the Contractor, at no additional cost to the Owner. 

 
B. Valid NYS DOL Asbestos Handler certification cards shall be on site prior to admittance of any Contractor’s 

employees to the asbestos Work Area.   
 
C. The following submittals, documentation, and postings shall be maintained on-site by the Contractor during 

abatement activities at a location approved by the Abatement Project Monitor: 
1. Valid Contractor handling license issued by New York State Department of Labor. 
2. NYS DOL Asbestos Handler certification cards for each person employed in the removal, handling, 

or disturbance of asbestos. 
3. Daily OSHA personal air monitoring results. 
4. NYS Department of Health ELAP certification for the laboratory that will be analyzing the OSHA 

personnel air samples. 
5. NYS Department of Environmental Conservation Waste Transporter Permit.   
6. Project documents (specifications and drawings.) 
7. Notifications, Variances, Approved Work Plan.  Ensure that the most up-to-date notifications and 

Variances are on-site. 
8.  Applicable regulations. 
9.  Material Safety Data Sheets of supplies/chemicals used on the Project. 
10. Disposal Site/Landfill Permit from applicable regulatory agency.  
11. List of emergency telephone numbers.  
12. Magnahelic manometer semi-annual calibration certification. 
13. Waste Disposal Log. 
14. Daily Project Log. 
15. Entry/Exit Logs. 
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D. The following documentation shall be maintained on-site by the Abatement Project Monitor during 

abatement activities: 
1. Valid Contractor handling license issued by New York State Department of Labor. 
2. Air Sample Log. 
3. Air sample results. 
4. Project Monitor Daily Log 
5. Asbestos Survey Report.  
6. A copy of ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos Abatement 

Projects.” 
7. Calibration chart for rotometer(s) used on-site. 

 
E. The Work Area must be vacated by building occupants prior to decontamination enclosure construction and 

Work Area preparation.  
 

F. All demolition necessary to access asbestos containing materials for removal must be conducted within 
negative pressure enclosures by licensed asbestos handlers.  Demolition debris may be disposed of as 
construction and demolition debris provided the Abatement Project Monitor determines that it is not 
contaminated with asbestos and there has been no disturbance of ACM within the enclosure.  If the 
demolition debris is determined to be contaminated or ACM has been disturbed, it must be disposed of as 
asbestos waste.   

 
3.2 PERSONNEL DECONTAMINATION ENCLOSURE 
 

A. Provide personnel decontamination enclosure contiguous to the Work Area or as per Variance.  The 
decontamination enclosure shall be attached to the Work Area and not located within it unless isolation 
barriers are installed.  If the decontamination chamber is accessible to the public it shall be fully framed, 
sheathed, and lockable to prevent unauthorized entry. 

 
B. Access to the Work Area will be from the clean room through an air-lock to the shower and through an air 

lock to the equipment room.  Each airlock shall be a minimum of three feet from door to door.  Additional air 
locks shall be provided as required by Code Rule 56 for remote decontamination enclosures.  

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 mil fire 

retardant plastic sheeting.  Two layers of reinforced fire retardant plastic sheeting shall be used to cover the 
floor. 

 
D. The entrance to the clean room shall have a lockable door with adequate small openings for Work Area 

make-up air.  Provide suitable lockers for storage of Worker's street clothes.  Storage for respirators along 
with replacement filters and disposable towels shall also be provided. 

 
E. Provide a temporary shower with individual hot and cold water supplies and faucets.  Provide a sufficient 

supply of soap and shampoo.  There shall be one shower for every six Workers.  The shower room shall be 
constructed in such a way so that travel through the shower chamber shall be through the shower.  The 
shower shall not be able to be bypassed. 

 
F. Shower water shall be drained, collected and filtered through a system with at least a 5.0 micron particle 

size collection capability containing a series of several filters with progressively smaller pore sizes to avoid 
rapid clogging of the system.  The filtered waste water shall then be discharged in accordance with 
applicable codes and the contaminated filters disposed of as asbestos waste. 

 
G. The equipment room shall be used for the storage of tools and equipment.  A walk-off pan filled with water 

shall be located in the Work Area outside the equipment room for Workers to clean foot coverings when 
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leaving the Work Area.  A labeled 6 mil plastic ACM waste bag for collection of contaminated clothing shall 
be located in this room. 

 
H. The personal decontamination enclosure shall be cleaned and disinfected minimally at the end of each 

Work shift and as otherwise directed by the Asbestos Project Monitor. 
 
3.3 WASTE DECONTAMINATION ENCLOSURE 
 

A. Provide a waste decontamination enclosure contiguous to the Work area.  The decontamination enclosure 
shall be attached to the Work Area and not located within it unless isolation barriers are installed.  If the 
decontamination chamber is accessible to the public it shall be fully framed, sheathed, and lockable to 
prevent unauthorized entry.  

 
B. The waste decontamination enclosure system shall consist of a holding area, air lock and washroom.  The 

airlock shall be a minimum of three feet from door to door.  The entrance to the holding area shall have a 
lockable door. 

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 mil fire 

retardant plastic sheeting on walls and ceiling.  Two layers of reinforced fire retardant plastic sheeting shall 
be used to cover the floor. 

 
D. Where there is only one egress from the Work Area, the holding area of the waste decontamination 

enclosure system may branch off from the personnel decontamination enclosure equipment room, which 
then serves as the waste wash room. 

 
E. The waste wash room water shall be drained, collected, and filtered through a system with at least a 5.0 

micron particle size collection capability containing a series of several filters with progressively smaller pore 
sizes to avoid rapid clogging of the system.  The filtered waste water shall then be discharged in 
accordance with applicable codes and the contaminated filters disposed of as asbestos waste. 

F. In small asbestos Projects where only one egress from the Work Area exists, the shower room may be 
used as a waste washroom.  In this instance, the clean room shall not be used for waste storage, but shall 
be used for waste transfer to carts, which shall immediately be removed from this enclosure. 

 
3.4 WORK AREA ENTRY AND EXIT PROCEDURES 
 

A. Access to and from the asbestos Work Area is permitted only through the personnel decontamination 
enclosure unless otherwise stipulated in a Site Specific Variance. 

 
B. Workers shall sign the entry/exit log upon every entry and exit. 
 
C. The following procedures shall be followed when entering the Work Area:  

1. Before entering the Work Area, Workers shall proceed to the clean room, remove all street clothes, 
and don protective clothing, equipment, and respirators.   

2. Workers shall proceed from the clean room through the shower room and the equipment room and 
into the Work Area.  

 
D. The following procedures shall be followed when exiting the Work Area:  

1. Before leaving the Work Area, gross asbestos contamination will be removed by brushing, wet 
cleaning and/or HEPA vacuuming, followed by use of the walk-off pan. 

2. In the equipment room, Workers shall remove disposable clothing, but not respirators, and shall 
place clothing in plastic disposal bags for disposal as contaminated debris prior to entering the 
shower room.  Reusable equipment shall be removed and stored in the equipment room (e,g, work 
boots). 
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3. Workers shall shower thoroughly while wearing respirators, then wash respirator with soap and 
water prior to removal. 

4. Upon exiting the shower, Workers shall enter the clean room and don new disposable clothing if the 
Work shift is to continue or street clothes to exit area.  Under no circumstances shall Workers enter 
public non-Work Areas in disposable protective clothing.   

 
E. If remote decontamination enclosures are permitted by Code Rule 56 or a Site Specific Variance, workers 

shall wear two disposable suits for all phases of Work.  Workers exiting the work area shall HEPA vacuum 
the outer suit, enter the airlock, remove the outer suit and then place it back into the Work Area.  A clean 
second suit shall be donned before exiting the airlock and proceeding to the decontamination enclosure or 
another work area via the designated pathway required by Code Rule 56.   

 
3.5 WORK AREA PREPARATION 
 

A. Asbestos danger signs shall be posted at all approaches to the asbestos Work Area.  Post all emergency 
exits as emergency exits only on the Work Area side, post with asbestos caution signs on the non-Work 
Area side.  Provide all non-Work Area stairs and corridors accessible to the asbestos Work Area with 
warning tapes at the base of stairs and beginning of corridors.  Warning tapes shall be in addition to caution 
signs. 

B. Shut down and lock out the building heating, ventilating, and air conditioning systems.  Electrical systems 
and circuits shall also be shut down unless permitted to remain active per Code Rule 56 and appropriately 
protected and labeled.  Existing lighting sources shall not be utilized.  Provide temporary electric power and 
lighting as specified herein. 

 
C. All non-ACM surfaces and objects within the Work Area shall be pre-cleaned using HEPA vacuuming 

and/or wet-wiping methods.  Dry sweeping and any other methods that raise dust shall be prohibited.  ACM 
shall not be disturbed during pre-cleaning. 

 
D. Movable objects within the Work Area shall be HEPA vacuumed and/or wet-wiped and removed from the 

Work Area. 
 
E. All non-movable equipment in the Work Area shall be completely covered with 2 layers of fire retardant 

plastic sheeting, at least 6 mil in thickness, and secured in place with duct tape and/or spray adhesive.  
Active Fire Protection System components in the Work Area shall not be covered with fire retardant plastic 
sheeting or any other obstruction. 

 
F. Provide enclosure of the asbestos Work Area necessary to isolate it from unsealed areas of the building in 

accordance with the approved asbestos Work plan and as specified herein. 
 
G. Provide critical barriers by sealing off all openings including but not limited to operable windows and 

skylights, doorways, diffusers, grills, electrical outlets and boxes, doors, floor drains, and any other 
penetrations to surfaces in the Work Area enclosure, using 2 layers of at least 6 mil fire retardant plastic 
sheeting.    

 
H. Provide isolation barriers by installing temporary framing and sheathing at openings larger than 32 square 

feet forming the limits of the asbestos Work Area.  Sheathing thickness must be a minimum of 3/8 inch and 
all sheathing shall be caulked and the Work Area side sealed with two layers of 6 mil fire retardant plastic 
sheeting.  Isolation barriers in stairwells and at work area egress locations shall not be covered with 
sheathing, only two layers of 6 mil fire retardant plastic sheeting. 

 
I. Isolation barriers shall be installed at all elevator openings in the Work Area.  .Elevators running through 

the regulated abatement work area shall be shut down or isolated as per Code Rule 56. Elevator controls 
shall be modified so that elevators bypass the Work Area 
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J. Provide two independent layers of 6 mil fire retardant plastic sheeting over all floor, wall, and ceiling 

surfaces.  Isolation barriers shall also be covered with two independent layers (for a total of four layers).  
Sheeting shall be secured  with duct tape.  All joints in fire retardant plastic sheeting shall overlap 12" 
minimum.  Carpeting left in place shall be covered with 3/8 inch plywood sheathing prior to plasticizing.  

 
K. Unless otherwise specified for removal, the Contractor shall either protect all fiberglass insulation on piping, 

ductwork, tanks, etc. in the Work Area using two layers of six mil fire retardant plastic sheeting or remove 
the insulation as asbestos containing waste.  If the Contractor elects to remove the fiberglass insulation as 
asbestos-contaminated, he/she shall be responsible for reinsulation if reinsulation of removed insulations is 
part of the Contract or Project. 

 
L. Frame out emergency exits from Work Area.  Provide double layer 6 mil fire retardant plastic sheeting and 

tape seal opening. Post as emergency exits only and tape utility knife to the Work Area side of each exit.  
Within the Work Area, mark the locations and directions of emergency exits throughout the Work Area 
using exit signs and/or duct tape. 

 
M. Remove all items attached to or in contact with ACM only after the Work Area enclosure is in place. HEPA 

vacuum and wet wipe with amended water all items prior to their removal from the Work Area and before 
the start of asbestos removal operations.   

 
N. Suspended ceiling tiles shall only be removed after Work Area preparation is complete.  If possible, non-

contaminated ceiling tiles shall be HEPA vacuumed and removed from the Work Area before asbestos 
removals begin. Contaminated ceiling tiles shall be disposed of as asbestos waste. 

 
3.6  NEGATIVE AIR PRESSURE FILTRATION SYSTEM 
 

A. Provide a portable asbestos filtration system that develops a minimum pressure differential of negative 0.02 
in. of water column within all full enclosure areas relative to adjacent unsealed areas and that provides a 
minimum of 4 air changes per hour in the Work Area during abatement and 6 air changes for non-friable 
flooring and/or mastic removal.   

 
B. Such filtration systems must be made operational after critical and isolation barriers are installed but before 

wall, floor, and ceilings are plasticized and shall be operated 24 hours per day during the entire Project until 
the final cleanup is completed and satisfactory results of the final air samples are received from the 
laboratory.  

 
C. The system shall include a series of pre-filters and filters to provide High Efficiency Particulate Air (HEPA) 

filtration of particles down to 0.3 microns at 100% efficiency and below 0.3 microns at 99.9% efficiency.  
Provide sufficient replacement filters to replace pre-filters every 2 hours, secondary pre-filters every 24 
hours, and primary HEPA filters every 600 hours (25 continuous days) of operation.  HEPA filter sides shall 
be marked with installation date during all new HEPA filter installations on project. 

 
D. A minimum of one additional filtration unit of at least the same capacity as the primary unit(s) shall be 

installed and fully functional to be used during primary unit (s) filter changing and in case of primary failure.   
 
E. At no time will the unit exhaust indoors, within 15 feet of a receptor, including but not limited to windows 

and doors, or adversely affect the air intake of the building.  Exhaust ducting shall not exceed 25’ in length, 
except as allowed by Industrial Code Rule 56.  Provide construction fencing at ground level exhaust 
termination locations per Code Rule 56.   
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F. Upon electric power failure or shut-down of any filtration unit, all abatement activities shall stop immediately 
and only resume after power is restored and all filtration units are fully operating.  For shut-downs longer 
than one hour, all openings into the Work Area, including the decontamination enclosures, shall be sealed.  

 
G. For all OSHA Class I removal Work Areas, the Contractor shall provide a manometer to verify negative air 

pressure.  Manometers shall be read twice daily and recorded within the Daily Project Log.   
 
H. There shall be at least a 4 hour settling period after the Work Area is fully prepared and the negative 

filtration units have been started to ensure integrity of the barriers.   
 
I. Once installed and operational, the Contractor’s Supervisor shall conduct daily inspections of the Work 

Area to insure the airtight integrity of the enclosure and operation of the negative air system.  Findings shall 
be recorded within the Daily Project Log.  Inspections shall also be conducted on days when no abatement 
activities are in progress per Code Rule 56 (i.e. weekends).  

 
3.7 REMOVAL OF ASBESTOS CONTAINING MATERIALS 
 

A. Asbestos-containing materials shall be removed in accordance with the Contract Documents and the 
approved Asbestos Work Plan.  Only one type of ACM shall be abated at a time within a Work Area.  
Where there are multiple types of ACM requiring abatement, Code Rule 56 procedures for sequential 
abatement shall be followed.   

 
B. Sufficiently wet asbestos materials with a low pressure, airless fine spray of surfactant to ensure full 

penetration prior to material removal.  Re-wet material that does not display evidence of saturation. 
 
C. One Worker shall continuously apply amended water while ACM is being removed. 
 
D. Perform cutting, drilling, abrading, or any penetration or disturbance of asbestos containing material in a 

manner to minimize the dispersal of asbestos fibers into the air.  Use equipment and methods specifically 
designed to limit generation of airborne asbestos particles.  All power operated tools used shall be provided 
with manufacturer HEPA equipped filtered local exhaust ventilation, as required by regulation.  

 
E. Upon removal of ACM from the substrate, the newly exposed surfaces shall be HEPA vacuumed and/or 

wet cleaned.  Surfaces must be thoroughly cleaned using necessary methods and any required solvents to 
completely remove any adhesive, mastic, etc.  

 
F. All removed material shall be placed into 6 mil plastic disposal bags or other suitable container upon 

detachment from the substrate.  Cleanup of accumulations of loose debris or waste shall be performed 
whenever there is enough accumulation to fill a single bag or container and minimally at the end of each 
workshift.   

 
G. Large components shall be wrapped in two layers of 6 mil fire retardant plastic sheeting.  Sharp 

components likely to tear disposal bags shall be placed in fiber drums or boxes and then wrapped with 
sheeting. 

 
H. Power or pressure washers are not permitted for asbestos removal or clean-up procedures unless 

approved in a Site Specific Variance and allowed by owner. 
 
I. All open ends of pipe and duct insulation not scheduled for removal shall be encapsulated using lag cloth. 
 
J. All construction and demolition debris determined by the Environmental Consultant to be contaminated with 

asbestos shall be handled and disposed of as asbestos waste. 
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K. The use of metal shovels, metal dust pans, etc. are not permitted inside the work area.   
 
3.8 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION AND REMOVAL PROCEDURES 
 

A. 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.  The persons in the Work Area shall not enter the airlock.  
No gross removal operations are permitted when waste transfer is in progress.   

 
B. The containers and equipment shall be removed from the airlock by persons stationed in the washroom 

during waste removal operations.  The external surfaces of containers and equipment shall be cleaned a 
second time by wet cleaning. 

 
C. The cleaned containers of asbestos material and equipment are to be dried of any excessive pooled or 

beaded liquid, placed in uncontaminated 6 mil plastic bags or sheeting, as the item's physical 
characteristics demand, and sealed airtight. 

 
D. The clean recontainerized items shall be moved into the airlock that leads to the holding area.  Workers in 

the washroom shall not enter this airlock. 
 
E. 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 the holding area.  
 
F. 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 until transfer to the waste 
container.  The carts shall be wet cleaned and/or HEPA vacuumed at least once each day. 

 
G. The exit from the decontamination enclosure system shall be secured to prevent unauthorized entry. 
 
H. 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. 

 
3.9 WORK AREA DECONTAMINATION, CLEANING, AND CLEARANCE PROCEDURES 
 

A. Following completion of gross abatement and after all accumulations of asbestos waste materials have 
been containerized, the following decontamination procedures shall be followed unless modified by a Site 
Specific Variance.  

 
B. First Cleaning: 

1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and removed from 
the Work Area. 

2. All surfaces in the Work Area shall be wet cleaned, except active fire protection system components 
that may be damaged by water.  A wet-purpose shop vacuum may be used to pick up excess liquid, 
and may either be decontaminated prior to removal from the Work Area or disposed of as asbestos 
waste.  

3. The Abatement Project Monitor (APM) shall conduct a visual inspection of the Work Area for 
cleanliness and completion of abatement. 

4. The Contractor shall then apply a thin coat of encapsulant to all surfaces in the Work Area that were 
not the subject of removal.  In no event shall encapsulant be applied to any surface that was the 
subject of removal prior to obtaining satisfactory air monitoring results.  Encapsulants shall be 
pigmented or tinted to provide an indication for completeness of coverage.  The APM  shall 
determine adequacy of coverage.   
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5. After the encapsulant has been applied and the required waiting/settling / drying time has elapsed, 
the first layer of fire retardant plastic sheeting shall then be removed and bagged as asbestos waste.   

 
C. Second Cleaning 

1. All surfaces in the Work Area shall be HEPA vacuumed and then wet cleaned.  Wet cleaning of 
active fire protection system components is not necessary if damage may occur.    

2. The APM shall conduct a second visual inspection of the Work Area for cleanliness. 
3. After the required waiting/settling/drying time has elapsed, the second layer of fire retardant plastic 

sheeting shall be removed and bagged as asbestos waste. 
 

D. Third Cleaning 
1. All surfaces in the Work Area shall be HEPA vacuumed and then wet cleaned.  Wet cleaning of 

active fire protection system components is not necessary if damage may occur. 
2. After the required waiting/settling/drying time has elapsed, the APM  shall conduct a third visual 

inspection of the Work Area for completeness of abatement and cleanliness.  The APM shall 
document the results of the visual inspection in the Project Monitor Log and Contractor’s Daily 
Project Log. 

3. After satisfactory APM visual inspection, aggressive final clearance air sampling shall then be 
conducted by the Environmental Consultant provided no visible asbestos debris/residue; pools of 
liquid, or condensation remains. NOTE: TEM samples should be used vs. PCM if demolition or other 
dust-generating evolutions are taking place in adjacent areas, as evident from excessive loading.   

4. Upon receipt of satisfactory final clearance air sampling results, the negative air pressure equipment 
can then be shut down, and the isolation and critical barriers removed and bagged as asbestos 
waste.  Following this and satisfactory inspections by the project supervisor and the APM for 
cleanliness, the decontamination enclosures shall be removed.   

  
E. As a result of any visual inspection by the APM  or should air sampling results indicate high fiber levels, the 

Contractor will  reclean the affected areas at no additional expense to the Owner. 
 

3.10 TENT ENCLOSURES 
 

A. Tent enclosures may only be used where specifically permitted by Code Rule 56 or a Site Specific 
Variance issued by the NYS Department of Labor.   

 
B. The Contractor shall restrict access to the immediate area where tent removal procedures are taking place 

using barrier tape and/or construction barriers.  Caution signs shall be posted.   
 
C. Remote personnel decontamination enclosures shall be constructed. Configuration shall be as required by 

Project size and a washroom with attached airlock shall be constructed contiguous to the tent enclosure for 
small and large size tent enclosure work areas.  For tent enclosures with gross abatement of friable 
materials, a contiguous decontamination system shall be constructed, maintained and utilized, except for 
minor size tent enclosure work areas where an adjacent decontamination room or area is permitted by 
Code Rule 56. 

 
D. The Work Area shall be precleaned.  All objects and equipment that will remain in the restricted area during 

abatement shall be sealed with two layers of six mil polyethylene and tape. 
 
E. The tent shall be a single use barrier constructed with a rigid frame and at least two layers of six mil 

polyethylene unless one layer of six mil polyethylene is otherwise permitted by Code Rule 56.  Tents with 
twenty (20) square feet or less of floor space or no gross removal of friable ACM shall be constructed of 
one (1) layer of six mil polyethylene and shall include walls, ceilings and a floor (except portions of walls, 
floors and ceilings that are the removal surface) with double folded seams.  All seams shall be sealed 
airtight using duct tape and/or spray adhesive.   
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F. The tent shall be constructed with at least one airlock for worker/waste egress.   
 
G. A manometer shall be used for all OSHA Class I abatement. 
 
H. Negative air shall be maintained at four (4) air changes per hour for non-friable and glovebag abatement 

tent enclosure work areas.  Eight (8) air changes shall be maintained for friable gross removal tent 
enclosure work areas.  In a Minor size abatement tent enclosure work area a HEPA vacuum may be used 
to maintain the required air changes.    

 
I. OSHA compliance air monitoring is required per section 1.9.  
 
J. ACM removal shall follow procedures defined in section 3.7.  
 
K. Waste material shall be placed in properly labeled 6 mil plastic bags or other appropriate containers.  The 

outside of the bags or containers shall be wet wiped and/or HEPA vacuumed in the washroom and shall 
then be placed in a second bag/container before being transferred to the waste storage container.  All 
transportation of waste bags and containers outside the Work Area shall be in watertight carts.  These carts 
shall be held in the holding area until transfer to the waste container.  The carts shall be wet cleaned and/or 
HEPA vacuumed at least once each day. 

 
L. Following completion of gross abatement and after all accumulations of asbestos waste materials have 

been containerized, the following decontamination procedures shall be followed.  
1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and removed from 

the Work Area. 
2. All surfaces in the Work Area shall be wet cleaned.  A wet-purpose shop vacuum may be used to 

pick up excess liquid, and shall be decontaminated prior to removal from the Work Area.  
3. The Contractor shall then apply a thin coat of encapsulant to all non-removal surfaces covered with 

plastic in the Work Area.  In no event shall encapsulant be applied to any surface that was the 
subject of removal prior to obtaining satisfactory air monitoring results.  Encapsulants shall be 
pigmented or tinted to provide an indication for completeness of coverage.  The APM  shall 
determine adequacy of coverage.   

3. After the waiting/settling/drying time requirements have elapsed, the Asbestos Project Monitor shall 
conduct a visual inspection of the Work Area for cleanliness and completion of abatement.  The 
APM shall document the results of the visual inspection in the Project Monitor Log and Contractor’s 
Daily Project Log. 

4. After satisfactory APM visual inspection, aggressive final clearance air sampling shall then be 
conducted by the Environmental Consultant.   

5. Upon receipt of satisfactory final clearance air sampling results, the tent shall be collapsed into itself, 
placed in suitable disposal bags, and tranferred through the washroom to the waste decontamination 
enclosure.  Isolation and critical barriers shall then be removed and bagged as asbestos waste 
followed by satisfactory visual inspections by the project supervisor and the APM for cleanliness.  

 
3.11 GLOVEBAG REMOVAL  
 

A. Glovebag removals may only be used as specifically permitted by Code Rule 56 or a Site Specific Variance 
issued by the NYS Department of Labor.  Glovebags may only be used on pipe or duct insulation.   

 
B. In addition to conformance with applicable regulations and variances, glovebag removals are only 

permitted to be conducted within tent enclosures complying with these specifications.   
 
C. The Contractor shall restrict access to the immediate area where tent/glovebag removal procedures are 

taking place using barrier tape and/or construction barriers.  Caution signs shall be posted.   
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D. Remote personnel decontamination enclosures shall be constructed. Configuration shall be as required by 
Project size and a washroom with attached airlock shall be constructed contiguous to the tent enclosure.  

 
E. Glovebag removals shall utilize commercially available glovebags of at least six mil thickness.  Use shall be 

in accordance with the manufacturer's instructions and the following minimum requirements: 
1. The sides of the glovebag shall be cut to fit the size pipe being removed. Tools shall be inserted into 

the attached tool pocket.  
2. The glovebag shall be placed around the pipe and the open edges shall be folded and sealed with 

staples and duct tape.  The glovebag shall also be sealed at the pipe to form a tight seal.   
3. Openings shall be made in the glovebag for the wetting tube and HEPA vacuum hose.  The opening 

shall be sealed to form a tight seal.   
4. All glovebags shall be smoke tested by the Asbestos Project Monitor under negative pressure using 

the HEPA vacuum before removal operations commence.   Glovebags that do not pass the smoke 
test shall be resealed and then retested.  

5. After first wetting the materials to be removed, removal may commence. ACM shall be continuously 
wetted.  After removal of the ACM, the piping shall be scrubbed or brushed so that no visible ACM 
remains.  Open ends of pipe insulation shall be encapsulated.   

6. After the piping is cleaned, the inside of the glovebag shall be washed down and the wetting tube 
removed.  Using the HEPA vacuum, the glovebag shall be collapsed and then twisted and sealed 
with tape with the ACM at the bottom of the bag.   

7. A disposal bag shall be placed around the glovebag that is then detached from the pipe.  The 
disposal bag is then sealed and transferred through the washroom to the waste storage container.   

 
F. After glovebag removals are complete, tent decontamination procedures shall be followed.   
 

3.12 REMOVALS OF EXTERIOR NON-FRIABLE ACM 
 

A. Except as modified by this section, removal of exterior non-friable ACM (i.e. roof flashings, built-up roofing, 
siding, caulking, glazing compound, transite, tars, sealers, coatings, and other NOB ACM) shall conform to 
all provisions of this specification. 

 
B. Unless Site Specific Variances have been otherwise obtained, removals shall be conducted in accordance 

with the provisions of Code Rule 56.   
 
C. The Work Area shall be the area from which ACM materials are being removed and shall extend 25 feet 

from the perimeter of the removal area.   
 
D. Non-certified Workers are not allowed in the Work Area until the Work Area is cleared by the Asbestos 

Project Monitor (APM). 
 
E. Remote personnel decontamination enclosures shall be constructed at a location in accordance with the 

approved Work Plan.  Unless located outside the Work Area, decontamination enclosures are not permitted 
to be constructed on the roof.  Decontamination enclosures shall be constructed as close to the regulated 
abatement work area as physically possible, but no greater than 50 feet from the building.  It shall be 
cordoned off at a distance of 25 feet to separate it from public areas. 

 
F. All openings (including but not limited to operable windows, doors, hatches, vents, ducts, and grilles) one 

story above, one story below, and within 25 feet of the work area shall be sealed with two layers of six mil 
polyethylene.  Alternately, a polyethylene drape may be used instead of sealing windows individually where 
permitted by Code Rule 56.   

 
G. The removal of the ACM may require the use of scrapers, solvents, mastic removal chemicals, or other 

methods/procedures to ensure complete removal. 
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H. The Contractor is required to provide temporary protection of the building (i.e. roof, window openings, 

construction joints, etc.) at the end of each Work shift so as to maintain the building in a watertight 
condition.   

 
I. Dumpsters used for waste storage shall be lined with two layers of six mil polyethylene and shall have a 

hard top.  Where open-top dumpsters are permitted by ICR 56 or a Site Specific Variance, the top shall be 
closed with polyethylene flaps that are sealed at the end of each work shift.   

 
J. Personal protective equipment, including respirators, shall be utilized and worn during all removal 

operations until the Work Area is cleared by the APM.   
 

K. The Owner may, at his discretion, choose to conduct air sampling. If air samples collected during 
abatement indicate any airborne asbestos fiber concentration(s) at or above 0.01 f/cc, Work shall be 
stopped immediately and Work methods shall be altered to reduce the airborne asbestos fiber 
concentration(s).  

 
L. Following completion of gross abatement and after all accumulations of asbestos waste materials have 

been containerized, the following decontamination procedures shall be followed:  
1. All surfaces in the Work Area shall be HEPA vacuumed and then wet cleaned.   
2. The APM  shall conduct a visual inspection of the Work Area for cleanliness and completeness of 

abatement.  The APM shall document the results of the visual inspection in the Project Monitor Log 
and Contractor’s Daily Project Log. 

3. Upon satisfactory visual inspection results, the isolation and critical barriers shall be removed and 
bagged as asbestos waste.  Following this, the decontamination enclosures shall be removed.   

 
3.13 NON-FRIABLE FLOORING AND/OR MASTIC REMOVALS 
 

A. The following procedures may only be used for the removal of non-friable flooring and/or mastic materials 
using manual and chemical methods.  These procedures shall not apply to beadblaster use or other 
abrasive abatement methods.   

 
B. The Contractor shall restrict access to the immediate Work Area where non-friable ACM removal 

procedures are taking place using barrier tape and/or construction barriers.  Caution signs shall be posted.  
  
C. Remote personnel decontamination enclosures may be utilized and shall be constructed at a location in 

accordance with the approved Work Plan.  A washroom with attached airlock shall be constructed 
contiguous to each Work area enclosure.   

 
D. The Work Area shall be prepared per section 3.5, except that ceilings, walls, and floors need not be fully 

plasticized However, a four-foot high single layer of 6-mil fire retardant plastic sheeting shall be installed as 
a splashguard at all walls adjoining mastic removal portions of the work area, to prevent damage to the 
existing walls. 

 
E. Negative air shall be maintained at six (6) air changes per hour.  
 
F. OSHA compliance air monitoring is required per section 1.9.  
 
G. ACM removal shall follow procedures defined in section 3.7.  
 
H. Waste material shall be placed in properly labeled 6 mil plastic bags or other appropriate containers.  The 

outside of the bags or containers shall be wet wiped and/or HEPA vacuumed in the washroom and double-
bagged before being passed into the airlock.  The bags or containers shall then be transported to the waste 
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storage container.  All transportation of waste bags and containers outside the Work Area shall be in 
watertight carts.   

 
I. Following completion of gross abatement and after all accumulations of asbestos waste materials have 

been containerized, the following decontamination procedures shall be followed.  
1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and removed from 

the Work Area. 
2. All plastic sheeting splashguards shall be removed and containerized, followed by all surfaces in the 

Work Area being wet cleaned.  A wet-purpose shop vacuum may be used to pick up excess liquid, 
and shall be decontaminated prior to removal from the Work Area.  

3. The Contractor shall then apply a thin coat of encapsulant to all non-removal surfaces in the Work 
Area.  In no event shall encapsulant be applied to any surface that was the subject of removal prior 
to obtaining satisfactory air monitoring results.  Encapsulants shall be pigmented or tinted to provide 
an indication for completeness of coverage.  The APM  shall determine adequacy of coverage.   

4. After the waiting/settliong/drying time requirements have elapsed, the Asbestos Project Monitor 
(APM) shall conduct a visual inspection of the Work Area for cleanliness and completion of 
abatement.  The APM shall document the results of the visual inspection in the Project Monitor Log 
and Contractor’s Daily Project Log. 

5. After satisfactory APM visual inspection, aggressive final clearance air sampling shall then be 
conducted by the Environmental Consultant.   

6. Upon receipt of satisfactory final clearance air sampling results, the isolation and critical barriers 
shall be removed and bagged as asbestos waste.  Following this and satisfactory inspections by the 
project supervisor and the APM for cleanliness the decontamination enclosures shall be removed.   

 
3.14 RESTORATION OF UTILITIES, FIRESTOPPING, AND FINISHES 
 

A. After final clearance, remove locks and restore electrical and HVAC systems.  All temporary power shall be 
disconnected, power lockouts removed and power restored.  All temporary plumbing shall be removed. 

 
B. Finishes damaged by asbestos abatement activities including, but not limited to, plaster/paint damage due 

to duct tape, staples, and spray adhesives, and floor tile lifted due to wet or humid conditions, shall be 
restored prior to final payment. 
1. Finishes unable to be restored shall be replaced under this Contract at the Contractor’s expense. 
2. All foam and expandable foam products and materials used to seal Work Area openings shall be 

completely removed upon completion of abatement activities. 
 
C. All penetrations (including, but not limited to, pipes, ducts, etc.) through fire rated construction shall be 

firestopped using materials and systems tested in accordance with ASTM E814 on Projects where 
reinsulation is part of the required work. 

 
 
PART 4   DISPOSAL OF ASBESTOS WASTE 
 
4.1 TRANSPORTATION AND DISPOSAL SITE 
 

A. The Contractor's Hauler and Disposal Site shall be approved by the Owner.  All waste generated during the 
asbestos project shall be disposed of as RACM asbestos waste. 

 
B. The Contractor shall give twenty-four (24) hour notification prior to removing any waste from the site.  

Waste shall be removed from the site only during normal working hours unless otherwise specified.  No 
waste may be taken from the site unless the Contractor and Environmental Consultant are present and the 
Environmental Consultant authorizes the release of the waste as described herein. 
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C. All waste generated as part of the asbestos project shall be removed from the site within ten (10) calendar 
days after successful completion of all asbestos abatement work. 

 
D. Upon arrival at the Project Site, the Hauler must possess and present to the Environmental Consultant a 

valid New York State Department of Environmental Conservation Part 364 Asbestos Hauler's Permit.  The 
Environmental Consultant may verify the authenticity of the hauler's permit with the proper authority. 

 
E. The Hauler, with the Contractor and the Environmental Consultant, shall inspect all material in the transport 

container prior to taking possession and signing the Asbestos Waste Manifests.  
 

4.2 WASTE STORAGE CONTAINERS 
 

A. All waste containers shall be fully enclosed and lockable (i.e. enclosed dumpster, trailer, etc.).  No open 
containers will be permitted on-site (i.e. open dumpster with canvas cover, etc.) unless specifically 
permitted by applicable regulation or a Site Specific Variance.  When asbestos contaminated waste must 
be kept on the work site overnight or longer, it shall be double bagged and stored in accordance with 
Federal, State, and local laws. 

 
B. The Environmental Consultant shall verify that the waste storage container and/or truck tags (license 

plates) match that listed on the New York State Department of Environmental Conservation Part 364 
permit. Any container not listed on the permit shall be removed from the site immediately. 

 
C. The container shall be plasticized and sealed with two (2) layers of 6 mil polyethylene. Once on site, it shall 

be kept locked at all times, except during load out.  The waste container shall not be used for storage of 
equipment or contractor supplies.  

 
D. While on-site, the container shall be labeled with EPA Danger signage:  
 

 
DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 
 
E. The New York State Department of Environmental Conservation Asbestos Hauler's Permit number shall be 

stenciled on both sides and back of the container. 
 
F. The container is not permitted to be loaded unless it is properly plasticized, has the appropriate danger 

signage affixed, and has the permit number appropriately stenciled on the container. 
 
G. Waste generated off-site is not permitted to be brought onto the Project site and loaded into the waste 

container.  
 
H. All asbestos waste removed from the project site shall be transported directly to the disposal site without 

any addtional waste being added to the container during transport. 
 

4.3 OWNER’S AND HAULER'S ASBESTOS WASTE MANIFESTS 
 

A. An Asbestos Waste Manifest shall be provided to the Owner and shall be utilized in conjunction with the 
Asbestos Hauler's Manifest. 
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B. The Owner’s Manifest and the Hauler's Manifest shall be completed by the Contractor and verified by the 
Environmental Consultant that all the information and amounts are accurate and the proper signatures are 
in place. 

 
C. The Manifests shall have the appropriate signatures of the Environmental Consultant, the Contractor, and 

the Hauler representatives prior to any waste being removed from the site.   
 
D. Copies of the completed Owner’s Manifest and the Hauler's Manifest shall be retained by the 

Environmental Consultant and the Contractor and shall remain on site for inspection. 
 
E. Upon arrival at the Disposal Site, the Owner’s Manifest and the Hauler's Manifest shall be signed by the 

Disposal Facility operator to certify receipt of ACM covered by the manifest. 
 
F. The Disposal Facility operator shall return the original Owner’s Manifest and the Hauler's Manifest to the 

Contractor. 
 

G. The Contractor shall forward copies of the Owner’s Manifest and the Hauler's Manifest to the 
Environmental Consultant within 14 days of the waste container being removed from the site.  Failure to do 
so may result in payment being withheld from the Contractor.  

 
H. The Contractor shall utilize the Waste Disposal Log.  This log shall be maintained by the Project Supervisor 

and shall be kept on site at all times.   
 
I. All waste disposal manifests and disposal logs shall be submitted by the Contractor to the Owner with the 

final close-out documentation. 
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for 

Asbestos Containing Material, 
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Cornwall Elementary School - 99 Lee Road Cornwall, New York 12518 
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Cornwall Central Middle School - 122 Main Street, Cornwall, New York 12518 
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ADELAIDE PROJECT # CORN:24103.02-IN 
Cornwall MS, Cornwall ES and Cornwall on Hudson ES 
Phase 3 

1.0 Introduction 
 
1.1 Scope of Work / Project Personnel 
 
Adelaide Environmental Health Associates, Inc. (Adelaide) performed an Asbestos, Lead and PCB Survey 
for Building/Structure Demolition, Renovation, Remodeling and/or Repair, in conformance with ALL 
Federal, State and Local regulations for Cornwall Central School District: 
 

SURVEY LOCATION(S): Cornwall Middle School 
122 Main Street, Cornwall, New York 12518 
Cornwall Elementary School 
99 Lee Road, Cornwall, New York 12518 
Cornwall on Hudson Elementary School  
234 Hudson Street, Cornwall on Hudson, New York 12520 

SURVEY DATE(S): June 7, 2024 
SCOPE OF WORK: Cornwall M.S. – 6 single toilet rooms, vestibule D101 and the back 

parking lot 
Cornwall E.S. – 2 single toilet rooms, front parking lot and bus loop 
Cornwall on Hudson E.S. – Bathrooms, window replacement, 
exterior improvements 

SCOPE OF WORK BUILDING/ 
STRUCTURE PLANS UTILIZED: 

Prepared by: Tetra Tech 
Dated: 9/28/2022 

CERTIFIED ADELAIDE 
PERSONNEL: 

Jason Fullum (NYS Asbestos Inspector/Cert. #24-6IUY7-SHAB and 
EPA Lead-based Paint Risk Assessor/Cert. #LBP-R-12098-3) 

SITE CONTACT(S): Walter Moran 

 
The following previous inspection(s) were utilized to support inspection findings in reference to the above-
mentioned scope of work (refer to Section 2.0 & Appendices for applicable data):  
Project(s)                       Survey Date(s)__                                      _ 
Adelaide Project# CORN:22154.03-IN      November 4, 2022 
Adelaide Project# CORN:22154.01-IN      August 6, 2023 
Adelaide Project# CORN:22276.02-IN      November 3, 2022 
Adelaide Project# CORN:22278.00-IN      April 25, 2023 
 
1.2 Executive Summary 
 
On June 7, 2024, Adelaide inspected the parking lots at the Cornwall Middle School and the Cornwall 
Elementary School that will be affected by the proposed scope of work for suspect ACM, LBP and PCBs. 

SUSPECT HAZARDOUS MATERIAL 
SAMPLE(S)/LAYER(S)/ 

READING(S) COLLECTED 
SAMPLE(S) / HOMOGENEOUS 

AREA(S) IDENTIFIED POSITIVE 
Asbestos-containing Materials (ACM): 8 0 
Lead-based Paint (LBP): 6 (plus calibrations) 0 
PolyChlorinated Biphenyls (PCB): 0 N/A 
   
 

 
 



 

 

ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES, INC.     2 

ADELAIDE PROJECT # CORN:24103.02-IN 
Cornwall MS, Cornwall ES and Cornwall on Hudson ES 
Phase 3 

There are asbestos materials that will be impacted by this scope of work as described in section 1.1. 
These materials are listed in section 2.1.  
 
1.3  Conclusions and Recommendations 
 
The following conclusions and recommendations are prepared by Adelaide as per the provided scope of 
work for Building/Structure Demolition, Renovation, Remodeling and/or Repair.  Should the scope of work 
change, it is recommended that the findings be revisited to determine if additional sampling will be 
required to satisfy ALL Federal, State and Local regulations. 
 
The materials sampled, as part of this survey, were limited to building materials potential affected by the 
provided scope of work only. All building materials outside the scope of work that have the potential to be 
disturbed, impacted, or if the scope of work is to change, are to be presumed asbestos-containing materials 
(PACM).  Identified PACM must either be sampled by a licensed NYS Asbestos Inspector and/or 
abated/removed and disposed of by a licensed NYS Asbestos Abatement Contractor. 
 
1.4  Asbestos-containing Materials (ACM)  
 

➢ This survey concluded that the materials listed in Section 2.1 tested positive for asbestos.   
 

➢ There are asbestos materials that will be impacted by this scope of work. These materials are listed 
in section 2.1. Refer to Appendix A for the approximate location of the above materials in the 
affected scope of work.  

 
➢ Subpart 56-5(h) of 12 NYCRR Part 56 requires that no demolition, renovation, remodeling, or repair 

work be commenced by any owner or the owner’s agent prior to the completion of asbestos 
abatement. Asbestos abatement must be performed by an asbestos abatement contractor that 
maintains a current asbestos handling license and employs NYSDOL/NYCDEP certified asbestos 
handlers and supervisors. It is recommended that a 12 NYCRR 56 certified Project Monitor oversee 
abatement activities. 

 
➢ Subpart 56-5(g) of 12 NYCRR Part 56 specifies requirements for transmittal of asbestos survey 

information by the owner or owner’s agent. (1) One copy of the asbestos survey report shall be sent 
to the local government entity charged with issuing a permit for such demolition, renovation, 
remodeling, or repair work under applicable State or local laws. (2) If controlled demolition or pre-
demolition activities will be performed, one copy of the asbestos survey report shall be submitted 
to the appropriate Asbestos Control Bureau district office. (3) One copy of the asbestos survey 
report must be kept on the construction site throughout the duration of the asbestos project and 
any associated demolition, renovation, remodeling, or repair project. 

 
1.5  Lead-based Paint (LBP) 
 

➢ This survey concluded that the readings summarized in Section 2.3 and Appendix E tested positive 
for lead-based paint. 

 
➢ These areas must be either abated or Lead safe work practices must be implemented during the 

demolition, renovation, remodeling, or repair activities if these areas are to be disturbed. 
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1.6  PolyChlorinated Biphenyls (PCB) 
 

➢ This survey concluded that the materials listed in Section 2.4 and Appendix F tested negative for 
PCBs. 

 
2.0 Summary of Hazardous Materials 
 
2.1 Summary of Identified ACM/PACM 

KEY:   ACM = Materials containing greater than 1% of asbestos; HA = Homogeneous Area; LF = Linear Feet; SF = Square Feet; 
PACM = Presumed Asbestos-containing Materials; Friable = ACM capable of being released into air, and which can be 
crumbled, pulverized, powdered, crushed or exposed by hand-pressure; A = Material is considered non-friable solely in 
an intact and undisturbed state, however, may be rendered friable if pulverized or crumbled while in dry state.  

 
Samples collected by Adelaide June 7, 2024 for Cornwall MS and ES 

HA Identified ACM ACM Location(s) 
Approx. 

Qty. 
Condition 

Friable? 
(Yes or No) 

NO Asbestos-containing Materials (ACM) identified upon PLM, PLM-NOB, QTEM and/or PLM-SM-V 
analysis, by a laboratory approved under the NYSDOH ELAP, of samples collected/analyzed in reference to 

the above-mentioned scope of work. 
 
Cornwall Middle School 
 
Samples collected by Adelaide September 12, 2022 and March 7, 2023 

HA Identified ACM ACM Location(s) Approx. Qty. Condition 
Friable? 
(Yes or 

No) 

008 
9x9 Floor Tile under 

12x12 Floor Tile 

Second Floor – B Wing 
Women’s Bathroom 

B103 
80 SF Good No 

037 
1x1 Ceiling Tile Glue 

Daubs 

Second Floor – B Wing 
Women’s Bathroom 

B103 
40 SF Good No 

PACM 
Pipe Insulation and 

Mudded Fittings 
All Bathrooms Undetermined Unknown Yes 

 
Cornwall Elementary School  
 
Samples collected by Adelaide September 09, 2022, and September 12, 2022 
 

10 
Mudded Fittings 

(Assumed) 
Second Floor – 

Bathrooms 
Unidentified Unknown Yes 
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Cornwall On Hudson Elementary School 
 
Samples collected by Adelaide September 09, 2022, September 12, 2022, November 30, 2022 

HA Identified ACM ACM Location(s) Approx. Qty. Condition 
Friable? 
(Yes or 

No) 

016 
Textured Coating on 

Plaster Wall 

Third Floor – Boys 
Bathroom 

700 SF Good Yes 

Third Floor – Girls 
Bathroom 

700 SF Good Yes 

029 
Window Caulking – 

2nd Layer  
(Older Caulk) 

First Floor - All 
Exterior Windows 

9 Windows – 
320 LF 

Damaged No 

Second Floor - All 
Exterior Windows 

9 Windows – 
340 LF 

Damaged No 

Third Floor - All 
Exterior Windows 

10 Windows – 
370 LF 

Damaged No 

PACM 
Pipe Insulation and 

Mudded Fittings 
behind Wall Chases 

  First Floor – Boys and 
Girls Bathrooms 

behind Walls and 
Buildouts 

Undetermined Unknown Yes 

Second Floor – 
Teachers Bathroom 

Undetermined Unknown Yes 

Third Floor - Boys and 
Girls Bathrooms 

behind Walls and 
Buildouts 

Undetermined Unknown Yes 

PACM 

All electrical 
components and 

associated 
wiring/insulation 

materials, electrical 
boxes/cabinets, 

lighting, etc. 

  First Floor – Boys and 
Girls Bathrooms  

Undetermined Unknown No 

Second Floor – 
Teachers Bathroom 

Undetermined Unknown No 

Third Floor - Boys and 
Girls Bathrooms 

Undetermined Unknown No 

Classrooms, Cafeteria 
and Nurses Office 

Undetermined Unknown No 

34 
Transite in Spandrel 

Space Above Windows 
All Windows 1,500 SF Good No 

 
 
2.2 Summary of Identified Non-ACM 
 
Samples collected by Adelaide June 7, 2024 for Cornwall MS and ES 

Identified Non-ACM Sample Location(s)  
Asphalt Cornwall M.S. Back Parking Lot 

Cornwall E.S. Bus Loop and Parking Lot Asphalt Patch 
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Cornwall Middle School 
 
Samples collected by Adelaide September 12, 2022, March 7, 2023 and June 23, 2023 

Identified Non-ACM Sample Location(s) & HA’s 
Caulking at Fixtures (Older) B Wing – Bathroom B102 

Interior/Exterior Door Caulking             
(Newer Gray) 

Exterior Doors A7 and B4 

Exterior Door Caulking (Brown) Exterior Door A7 
Exterior Door Caulking (Older Gray) Exterior Door A6 

Caulking at Fixtures (White) 

A Wing – Custodial Room, Bathroom A101 
B Wing – Bathrooms B102 and B102 
C Wing – Bathrooms C106 and C107 

D Wings – Bathrooms 017, 019, D102 and D104 

12x12 Beige with White Floor Tile 
B Wing 

Second Floor – Bathroom B103 

Mastic for 12x12 Floor Tile (Brown) 
B Wing 

Second Floor – Bathroom B103 

Mastic of 9x9 Floor Tile (Black) 
B Wing 

Second Floor – Bathroom B103 

Older Fiberglass Pipe Wrap Above Ceiling 
A Wing – Custodial Room, Bathroom A101 

B Wing – Bathrooms B102 and B103 
C Wing – Bathrooms C106 and C107 

Older Fiberglass Pipe Wrap Above Ceiling D Wings – Bathrooms 017, 019, D102 and D104 
Fire Door Insulation D Wings – Bathrooms 017, 019, D102 and D104 

Ceramic Wall Tile Grout, Adhesive (1st Layer) 
D Wings – Bathrooms 017, 019, D102, D104, Faculty 

Mens and Women’s 

Ceramic Wall Tile Grout (2nd Layer) 
D Wings – Bathrooms 017, 019, D102, D104, Faculty 

Mens and Women’s 

Ceramic Floor Tile Grout, Mudset 
D Wings – Bathrooms 017, 019, D102, D104, Faculty 

Mens and Women’s 
Ceramic Wall Tile Grout, Adhesive (1st Layer) C Wing – Bathrooms C106 and C107 
Ceramic Wall Tile Grout, Mudset (2nd Layer) C Wing – Bathrooms C106 and C107 

Ceramic Wall Tile Grout, Adhesive 
A Wing – Custodial Room, Bathroom A101 

B Wing – Bathrooms B102 and B103 
D Wings – Bathrooms Faculty Mens and Women’s 

Ceramic Floor Tile Grout, Mudset 

A Wing – Custodial Room, Bathroom A101 
B Wing – Bathrooms B102 and B103 
C Wing – Bathrooms C106 and C107 

D Wings – Bathrooms Faculty Mens and Women’s 

Joint Compound and Sheetrock (1970’s) 
A Wing – Custodial Room, Bathroom A101 

B Wing – Bathrooms B102 and B102 
C Wing – Bathrooms C106 and C107 

Joint Compound and Sheetrock (1950’s) D Wings – Bathrooms 017, 019, D102 and D104 

Ceiling Plaster – Top and Base Coats (1950’s) 
A Wing – Custodial Room, Bathroom A101 

B Wing – Bathrooms B102 and B102 
C Wing – Bathrooms C106 and C107 
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Identified Non-ACM Sample Location(s) & HA’s 

Ceiling Plaster – Top and Base Coats (1970’s) 
D Wings – Bathrooms 017, 019, D102, D104, Faculty 

Mens and Women’s 

Plaster Wall – Top and Base Coats (1950’s) 
A Wing – Custodial Room, Bathroom A101 

B Wing – Bathrooms B102 and B102 
C Wing – Bathrooms C106 and C107 

1x1 Ceiling Tile Second Floor – B Wing Bathroom B103 
CMU and Mortar Throughout Exterior Perimeter and Interior Walls 

Covebase with Adhesive Second Floor – B Wing Bathroom B103 
Drywall above Ceiling Tile Second Floor – B Wing Bathroom B103 

Brick Mortar Throughout Exterior Perimeter Walls 
Canopy Plaster Top Layer D Wing – Door A7 
Terrazzo Floor (1970’s) D Wing – First and Second Floor Hallways 
Terrazzo Floor (1950’s) A, B and C Wings – Second Floor Hallways 

Textured Coating on Plaster Wall 
(Top Layer) 

D Wing – First and Second Floor Hallways 

Skim Coat on Plaster Wall (2nd Layer) D Wing – First and Second Floor Hallways 

Ceramic Wall Tile Mudset – 2nd Layer 

First Floor – D Wing Boys Bathroom (017) 
First Floor – D Wing Girls Bathroom (019) 

Second Floor – D Wing Boys Bathroom(D104) 
Second Floor – D Wing Girls Bathroom(D102) 

Canopy Ceiling Plaster Base Coat Exterior – A7 Door 

Plaster Wall Skim Coat and Base Coat 

First Floor – D Wing Hallway Bathrooms 017 & 019 
Entrances 

Second Floor – D Wing Hallway Bathrooms D102 & 
D104 Entrances, Faculty Mens and Women’s 

Plaster Wall Skim Coat and Base Coat 
Second Floor – D Wing Door A7 
Second Floor – D Wing Door A6 
Second Floor – D Wing Door B4 

Black Material on Back side of Radiator 
Cover 

Second Floor – D Wing Faculty Mens and Women’s 

Electrical Wire Insulation  E Wing and C Wing Bathrooms 
 
Samples collected by Adelaide October 17th & 18th 2022 

Entry Window System Caulk 2nd Floor Entry C-9 Interior/Exterior HA 28 
EPDM Top Layer Entry C-9 Exterior Roof HA 29 

Fiberboard Bottom Layer Entry C-9 Exterior Roof HA 30 
 
Cornwall Elementary School 
 
Samples collected by Adelaide September 09, 2022, and September 12, 2022 

Identified Non-ACM Sample Location(s) & HA’s 
CMU and Mortar Exterior and Interior Perimeter Walls 

Parge Coating at Bathroom Chases 
First Floor Bathrooms A33A, A33B, 107A, 107B 

Second Floor Bathrooms 207A and 207B 
Urinal Grout First Floor Bathrooms A33A, 107B 



 

 

ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES, INC.     7 

ADELAIDE PROJECT # CORN:24103.02-IN 
Cornwall MS, Cornwall ES and Cornwall on Hudson ES 
Phase 3 

Identified Non-ACM Sample Location(s) & HA’s 
Second Floor Bathroom 207B 

Caulking at Fixtures 
First Floor Bathrooms A33A, A33B, 107A, 107B 

Second Floor Bathrooms 207A and 207B 

Older Fiberglass Pipe Wrap 
First Floor Hallway outside Bathrooms 

Second Floor Hallway outside Bathrooms 
1x1 Ceiling Tile and Glue Daubs Second Floor Bathroom 207B 

Ceiling Tile Creators 
Throughout all Classrooms and Bathrooms A33A, A33B, 

107A, 107B, 207A, 207B 

Ceiling Tile Large Holes 
Throughout all Classrooms and Bathrooms A33A, A33B, 

107A, 107B, 207A, 207B 

Ceiling Tile Small Squiggles with Holes 
Throughout all Classrooms and Bathrooms A33A, A33B, 

107A, 107B, 207A, 207B 

Ceiling Tile Large Squiggles with Holes 
Throughout all Classrooms and Bathrooms A33A, A33B, 

107A, 107B, 207A, 207B 

Ceramic Floor Tile – Grout, Mudset 
First Floor Bathrooms A33A, A33B, 107A, 107B 

Second Floor Bathrooms 207A and 207B 

Plaster Ceiling – Top and Base Coats 
First Floor Bathrooms A33A, A33B, 107A, 107B 

Second Floor Bathrooms 207A and 207B 
Plaster Wall – Top and Base Coats Throughout all Classrooms Casework 
Countertop Backspace Adhesive Throughout all Classrooms 

12x12 Floor Tile – Brown with White 
Mottled 

Classrooms 204 

12x12 Floor Tile – Tan with White Mottled Classrooms 110, 201 

12x12 Floor Tile Mastic – Brown 
Classrooms 101, 102, 104, 105, 106, 108, 109, 110, 111, 

113, 114, 115, 116, 201, 204, 205, 209, 210, 211, 213, 
215 

12x12 Floor Tile – Blue with Black and White Classrooms 106, 108, 109, 115, 205, 209, 213, 215 
12x12 Floor Tile – Blue with Gray Mottled Classrooms 104, 209 

9x9 Floor Tile Mastic – Black Throughout all Classrooms 
Leveling Compound Throughout all Classrooms 

12x12 Floor Tile – Tan with Brown and 
White Streaks 

Classrooms 105, 113, 114  

12x12 Floor Tile – Beige with White, Bule 
and Rust 

Classrooms 101, 102, 111, 116, 210, 211 

Covebase and Adhesive Throughout all Classrooms 
 
Cornwall on Hudson Elementary School 
 
Samples collected by Adelaide September 09, 2022, and September 12, 2022 

Identified Non-ACM Sample Location(s) & HA’s 
Ceramic Floor Tile – Grout an Mudset First Floor – Bathrooms A103 and A106 

Concrete Throughout all Floor Levels 
Ceramic Wall Tile Grout, Mudset and 

Adhesive 
First Floor – Bathrooms A103 and A106 

12x12 Off White with Gray Floor Tile Second Floor – Teachers Bathroom 
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Identified Non-ACM Sample Location(s) & HA’s 
12x12 Beige with Brown Floor Tile Second Floor – Teachers Bathroom 

Floor Tile Mastic – Brown Second Floor – Teachers Bathroom 
Ceiling Tile – Deep Crators Hallway 

Ceiling Tile – Sheetrock Type 
First Floor –  

Second Floor – Teachers Bathroom  
Third Floor – 

Covebase with Adhesive 
First Floor –  

Second Floor – Teachers Bathroom  
Third Floor – 

Clay Block and Mortar Throughout all Interior Walls 

Old Wall Adhesive (behind bump out chase) 
First Floor –  

Second Floor –  
Third Floor – Bathrooms A301 and A302 

Textured Coating on Plaster Wall (type 1) 
First Floor – Bathrooms A103 and A106 

Second Floor –  
Third Floor – 

Sheetrock and Joint Compound 
First Floor – Bathrooms A103 and A106 

Second Floor – Teachers Bathroom 
Third Floor – 

Epoxy Coating on Concrete Floor Third Floor – Bathrooms A301 and A302 
Leveling Compound (type 1) Third Floor – Bathrooms A301 and A302 
Leveling Compound (type 2) Second Floor – Teachers Bathroom 

Plaster Wall – Top and Base Coats 

First Floor – Bathrooms A103 and A106, Cafeteria, 
Nurses Office, and Classrooms 

Second Floor – Teachers Bathroom, and Classrooms 
Third Floor – Bathrooms A301 and A302, and 

Classrooms 

Plaster Ceiling – Top and Base Coats 

First Floor – Bathrooms A103 and A106, Cafeteria, 
Nurses Office, and Classrooms 

Second Floor – Teachers Bathroom, and Classrooms 
Third Floor – Bathrooms A301 and A302, and 

Classrooms 

Dura Rock Wall Board 
First Floor – Bathrooms A103 and A106 
Third Floor – Bathrooms A301 and A302 

Window Caulking – At Windowsill North, South, East and West Elevations 
Window Caulking – At Window Side Top 

Layer 
North, South, East and West Elevations 

Caulking at Fixtures 
First Floor – Bathrooms A103 and A106 

Second Floor – Teachers Bathroom 
Third Floor – Bathrooms A301 and A302 
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Identified Non-ACM Sample Location(s) & HA’s 

Duct Insulation Cover 

First Floor – Bathrooms A103 and A106, Cafeteria, 
Nurses Office, and Classrooms 

Second Floor – Teachers Bathroom, and Classrooms 
Third Floor – Bathrooms A301 and A302, and 

Classrooms Second Floor –  
Third Floor – 

Brick Mortar Exterior and Interior Perimeter Walls 
 
Samples collected by Adelaide April 13, 2023 

Identified Non-ACM Sample Location(s) & HA’s 
Brick & Mortar Facade Exterior Front Façade – HA 01 & 02 

Concrete Base Exterior Column Base – HA 03 
Stone & Mortar  Exterior Column – HA 04 & 05 

 
2.3 Summary of Identified LBP 
 
Based on review of the data generated by the Viken Pb200e X-Ray Fluorescence (XRF) Analyzer(s), the 
following surfaces tested were identified as lead-based, as defined by HUD/EPA (equal to or in excess of 
1.0 milligram per square centimeter): 
 
Readings collected by Adelaide June 7, 2024 for Cornwall MS and ES 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 
NO Lead-based Paints identified above HUD/EPA standards of readings collected in reference to the 

above-mentioned scope of work. 

 
Cornwall Middle School 
 
Readings collected by Adelaide September 12, 2022 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 
NO Lead-based Paints identified above HUD/EPA standards of readings collected in reference to the 

above-mentioned scope of work. 

 
Readings collected by Adelaide March 1, 2023 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 
NO Lead-based Paints identified above HUD/EPA standards of readings collected in reference to the 

above-mentioned scope of work. 
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Cornwall Elementary School 
 
Readings collected by Adelaide September 09, 2022, and September 12, 2022 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 
NO Lead-based Paints identified above HUD/EPA standards of readings collected in reference to the 

above-mentioned scope of work. 

 
Cornwall On Hudson Elementary School 
 
Readings collected by Adelaide September 09, 2022, and September 12, 2022 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 
1st Floor – Boys Bathroom Window Case Wood Off White Intact 1.60 
1st Floor – Boys Bathroom Windowsill Metal Off White Intact 4.80 
1st Floor – Girls Bathroom Windowsill Wood Off White Intact 2.80 
1st Floor – Girls Bathroom Window Case Wood Off White Intact 2.00 

2nd Floor – Teachers Bathroom Door Case Wood 
Light 
Green 

Intact 1.10 

2nd Floor – Teachers Bathroom Baseboard Wood 
Light 
Green 

Intact 2.40 

2nd Floor – Teachers Bathroom Casework Wood 
Light 
Green 

Intact 3.60 

3rd Floor – Boys Bathroom Floor Concrete Gray Fair 1.00 
3rd Floor – Boys Bathroom Floor Concrete Gray Fair 1.50 
3rd Floor – Boys Bathroom Window Case Wood Blue Intact 7.80 
3rd Floor – Boys Bathroom Windowsill Metal Blue Intact 4.50 
3rd Floor – Boys Bathroom Door Case Wood Blue Intact 4.20 
3rd Floor – Girls Bathroom Door Case Wood White Intact 7.10 
3rd Floor – Girls Bathroom Window Case Wood White Intact 5.10 
3rd Floor – Girls Bathroom Floor Concrete Gray Intact 1.30 

 
Readings collected by Adelaide April 13, 2023 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 
NO Lead-based Paints identified above HUD/EPA standards of readings collected in reference to the 

above-mentioned scope of work. 

 
2.4 Summary of Identified PCB-containing Materials 
 
Samples collected by Adelaide June 7, 2024 for Cornwall MS and ES 

Sample 
# 

Location / Description 
Material 
Matrix 

Substrate 
Approx. 

Qty. 
Analytical 

Result 
NO suspect PCB-containing materials were observed to be impacted by the above-mentioned scope of 

work. 
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Cornwall Middle School 
 
Samples collected by Adelaide September 12, 2022 

Sample 
# 

Location / Description 
Material 
Matrix 

Color Substrate 
Analytical 

Result 
NO PCB-containing materials were identified above the USEPA 40 CFR 761 threshold of 50 ppm(mg/kg) of 

samples collected/analyzed in reference to the above-mentioned scope of work. 
 
Samples collected by Adelaide March 7, 2023 

Sample 
# 

Location / Description 
Material 
Matrix 

Color Substrate 
Analytical 

Result 
NO suspect PCB-containing materials were observed to be impacted by the above-mentioned scope of 

work. 
 
Samples collected by Adelaide November 7, 2022 

Sample 
# 

Location / Description 
Material 
Matrix 

Color Substrate 
Analytical 

Result 
NO PCB-containing materials were identified above the USEPA 40 CFR 761 threshold of 50 ppm(mg/kg) of 

samples collected/analyzed in reference to the above-mentioned scope of work. 
 
Cornwall Elementary School 
 
Samples collected by Adelaide September 09, 2022, and September 12, 2022 

Sample 
# 

Location / Description 
Material 
Matrix 

Color Substrate 
Analytical 

Result 
NO PCB-containing materials were identified above the USEPA 40 CFR 761 threshold of 50 ppm(mg/kg) of 

samples collected/analyzed in reference to the above-mentioned scope of work. 
 
Cornwall On Hudson Elementary School 
 
Samples collected by Adelaide September 09, 2022, and September 12, 2022 

Sample 
# 

Location / Description 
Material 
Matrix 

Color Substrate 
Analytical 

Result 
NO PCB-containing materials were identified above the USEPA 40 CFR 761 threshold of 50 ppm(mg/kg) of 

samples collected/analyzed in reference to the above-mentioned scope of work. 
 
2.5 Observations 
 
SUSPECT ASBESTOS-CONTAINING MATERIALS (ACM) 
A visual inspection was performed, and homogeneous material types were established based on 
appearance, color and texture. The findings presented in this report are based upon reasonably available 
information and observed site conditions at the time the assessment was performed.  The findings and 
conclusions of this report are not meant to be indicative of future conditions at the site and does not 
warrant against conditions that were not evident from visual observations or historical information 
obtained from others. 
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On June 7, 2024, representative bulk sampling was performed on suspect building materials for laboratory 
analysis and the following is a summary of installed building materials sampled as per the scope of work 
provided: 
 

• Miscellaneous Materials – Asphalt and Asphalt Patch  
 
3.0 Asbestos-containing Materials (ACM) 
 
3.1 Field Procedures and Analysis Methodology 
 
Guidelines used for the inspection were established by the U.S. Environmental Protection Agency (EPA) in 
the Guidance for Controlling Asbestos Containing Materials in Buildings, Office of Pesticides and Toxic 
Substances, DOC# 560/5-85-024 and 40 CFR Part 763, Asbestos Hazard Emergency Response Act (AHERA) 
and Title 12 NYCRR Part 56-5.1. Field information was organized as per the AHERA concept of a 
homogeneous area (HA); that is, suspect Asbestos-containing Materials (ACM) with similar age, 
appearance, and texture were grouped together, sampled and assessed for condition.  
 
For the purposes of this inspection, suspect ACM has been placed in three material categories: thermal, 
surfacing, and miscellaneous.  1) Surfacing materials are those that are sprayed on, troweled on or 
otherwise applied to surfaces for fireproofing, acoustical, or decorative purposes (e.g., wall and ceiling 
plaster).  2) Thermal materials are those applied to heat pipes or other structural components to prevent 
heat loss or gain or prevent water condensation (e.g., pipe and fitting insulation, duct insulation, boiler 
flue).  3) Miscellaneous materials are interior building materials on structural components, structural 
members or fixtures, such as floor and ceiling tiles, etc. and do not include surfacing material or thermal 
system insulation. 
 
SURFACING MATERIALS 
Surfacing materials were grouped into homogeneous sampling areas.  A homogeneous area contains 
material that is uniform in color and texture and appears identical in every other respect.  Materials 
installed at different times belong to different sampling areas.  Homogeneous areas were determined on 
per floor basis. 
 
The following protocol was used for determining the number of samples to be collected: 

• At least three bulk samples were collected from each homogeneous area that is 1,000 square feet or 
less. 

• At least five bulk samples were collected from each homogeneous area that is greater than 1,000 
square feet but less than or equal to 5,000 square feet. 

• At least seven bulk samples were collected from each homogeneous area that is greater than 5,000 
square feet. 

 
THERMAL SYSTEM INSULATION (TSI) 
The concept of homogeneous sampling areas applies equally well to thermal insulation as to surfacing 
material.  A "typical" building may contain multiple insulated pipe runs from any combination of the 
following categories: 

• Hot water supply and/or return 
• Cold water supply 
• Chilled water supply 
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• Steam supply and/or return 
• Roof or system drain 

 
The following protocol was used for determining the number of samples to be collected. 
  

• Collect at least three bulk samples from each homogeneous area of thermal system insulation. 
• Collect at least one bulk sample from each homogeneous area of patched thermal system insulation 

if the patched section is less than 6 linear or square feet. 
• In a manner sufficient to determine whether the material is ACM or not ACM, collect a minimum of 

three bulk samples from each homogeneous insulated mechanical system tee, elbow, and valve. 
 
Bulk samples are not collected from any homogeneous area where the certified inspector has determined 
that the thermal system insulation is fiberglass, foam glass, or rubber. 
 
MISCELLANEOUS MATERIALS 
Miscellaneous materials are grouped into different homogeneous areas and at least two bulk samples are 
collected from each homogeneous area as per the clarification letter from the EPA and the Professional 
Abatement Contractors of New York, Inc in November of 2007. 
 
Samples collected were analyzed by a laboratory approved under the New York State Department of Health 
Environmental Laboratory Approval Program (NYSDOH ELAP).  Samples were analyzed in the laboratory 
by Polarized Light Microscopy (PLM), Polarized Light Microscopy-NOB (PLM-NOB) and/or Quantitative 
Transmission Electron Microscopy (QTEM), as required.  Sample collection and laboratory analysis were 
conducted in compliance with the requirements of Title 12 NYCRR Part 56-5.1, 29 CFR 1926.1101 and 
standard EPA & OSHA accepted methods.  Samples consisting of multiple layers were separated and 
analyzed independently in the laboratory. 
 
3.2 Regulatory Guidelines and Requirements for ACM 
 
FEDERAL 
In accordance with the Clean Air Act (CAA), the U.S. Environmental Protection Agency (EPA) established 
National Emission Standards for hazardous Air Pollutants (NESHAP) to protect the public from exposure 
to airborne pollutants.  Asbestos was one of the air pollutants, which was addressed under the NESHAP 40 
CFR Part 61.  The purpose of asbestos NESHAP regulations is to protect the public health by minimizing 
the release of asbestos when facilities, which contain ACM, are being renovated or demolished.  EPA is 
responsible for enforcing regulations related to asbestos during renovations and demolition, however, the 
CAA allows the EPA to delegate this authority to State and Local Agencies. Even after EPA delegate’s 
responsibility to a state or Local agency, EPA retains the authority to oversee agency performance and to 
enforce NESHAP regulations as appropriate. 
 
NEW YORK STATE 
Asbestos in New York State is regulated under the Labor Law Section 906, Part 56 of Title 12 of the Official 
Compilation of Codes, Rules, and Regulations.  Within the department and for the purpose of the 
Department of Labor, this part (rule) is known as Industrial Code Rule No. 56 (ICR 56) relating to hazards 
to the public safety and health, during the removal, encapsulation, or disturbance of friable asbestos, or 
any handling of ACM that may result in the release of asbestos fiber. 
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As specified in Title 12 NYCRR Part 56-5.1 (h) and (i), "If the building/structure asbestos survey finds that 
the portion of the building/structure to be demolished, renovated, remodeled, or have repair work 
contains ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material, which is 
impacted by the work, the owner or the owner’s agent shall conduct, or cause to have conducted, asbestos 
removal performed by a licensed asbestos abatement contractor in conformance with all standards set 
forth in this Part.  All ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material 
impacted by the demolition, renovation, remodeling or repair project shall be removed as per this Part, 
prior to access or disturbance by other uncertified trades or personnel.  No demolition, renovation, 
remodeling or repair work shall be commenced by any owner or the owner’s agent prior to the completion 
of the asbestos abatement in accordance with the notification requirements of this Part…All 
building/structure owners and asbestos abatement contractors on a demolition, renovation, remodeling, 
or repair project, which includes work covered by this part, shall inform all trades on the work site about 
PACM, ACM, asbestos material and suspect miscellaneous ACM…Bids may be advertised and contracts 
awarded for demolition, remodeling, renovation, or repair work, but no work on the current intermediate 
portion of the project shall commence on the demolition, renovation, remodeling or repair work by any 
owner or agent prior to completion of all necessary asbestos abatement work for the current intermediate 
portion of the entire project, in conformance with all standards set forth in this Part.”  All work conducted 
should be in accordance with all legal requirements, including but not limited to U.S. Environmental 
Protection Agency (EPA) National Emissions Standards for Hazardous Air Pollutants (NESHAP) [40 CFR 
Part 61], New York State Industrial Code Rule 56 Asbestos Regulations (ICR 56) and Chapter 1 of Title 15 
of the Rules of the City of New York Regulations, as applicable.  Advance notification of the asbestos project 
to the USEPA, NYSDOL, and NYCDEP may be required. 
 
CONCEALED ACM 
In addition to the ACMs identified at the site, there is a possibility that concealed suspect ACM may exist at 
the building/structure. As such, if any concealed suspect ACM is encountered during future construction 
related activities, the work should immediately stop.   Prior to resuming the work, the suspect ACM should 
either be 1) Sampled by an appropriately-certified asbestos professional and submitted to an Approved 
NYSDOH ELAP laboratory for asbestos analysis or 2) Presumed to be ACM (PACM) and removed by a 
licensed asbestos abatement contractor for disposal in accordance with all applicable regulations. 
 
4.0 Lead-based Paint (LBP) 
 
4.1 Applicable Standards/Guidelines for LBP 
 
The U.S Department of Housing and Urban Development (HUD) defines the action level for lead-based paint 
as a lead content equal to or greater than 1.0 milligrams of lead per square centimeter of painted surface 
(≥1.0 mg Pb/cm2) when measured with an XRF analyzer or 0.5 percent by weight when chemically tested.  
This definition is described in the HUD “Lead-Based Paint:  Interim Guidelines for Hazard Identification 
and Abatement in Public and Indian Housing, September 1990”.  The state of New York’s definition of the 
action level for lead-based paint is consistent with the level established by HUD. 
 
Please note that although the HUD defines lead-based paint as paint having lead concentrations equal or 
greater than 1.0 mg/cm2, the Occupational Safety and Health Administration (OSHA) considers any 
concentration of lead in paint to be lead-containing paint.  Regardless of the lead concentrations in paint, 
the contractor shall comply with 29 CFR 1926.62, OSHA regulations, and take precautionary measures for 
dust control and limit employee exposure to lead dust during the renovations.   
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Painted surfaces that would be impacted by planned activities such as drilling, cutting, scrapping, etc. and 
create dust should be properly addressed by following safe work practices, good housekeeping procedures 
and/or following proper abatement procedures.  Grinding and sanding of paint without HEPA filter 
exhaust, open flame gas fired torch, unconfined abrasive blasting, and chemical strippers containing 
methylene chloride or other human carcinogenic chemicals are not recommended.   
 
The Federal Resource Conservation and Recovery Act (RCRA) regulation governs the handling, 
transportation, and disposal of hazardous materials.  Every demolition/renovation debris generator has 
the responsibility to determine whether the debris exhibits one or more of the characteristic wastes listed 
in subpart C of 40 CFR Part 261.  In the case of demolition debris, lead in LBP is a characteristic waste, and 
therefore, it is the responsibility of the renovation/demolition debris generator to characterize the waste 
prior to its disposal and, if found to be hazardous waste as defined by Federal Statutes, to be properly 
handled and disposed.   
 
Metal objects painted with LBP are exempt from disposal regulations applicable to lead, provided they are 
properly recycled. All metal objects that are painted with LBP should be sent to a certified recycling facility. 
 
This report is not Lead-based Paint abatement specification and should not be used for specifying removal 
methods or techniques. 
 
4.2 XRF Information 
 
Viken Pb200e X-Ray Fluorescence (XRF) Analyzer(s) were used to survey the building/structure or portion 
thereof identified to be demolished, renovated, remodeled or repaired for the presence of LBP.   The Viken 
Pb200e XRF Analyzer(s) are using a sealed source of Co-57 with 6mCi sources, meeting HUD requirements 
for the analysis of paint films.  During the analysis, the intensity of the x-rays is converted by the 
instrument’s internal software into an estimate of the concentration of lead in the substance being 
analyzed.  The results are interpreted as concentrations of lead in milligrams per square centimeter.  This 
device is a field-screening tool, used to collect multiple readings in a short period of time.  The method of 
measurement is based on spectrometric analysis of lead x-ray fluorescence within a controlled depth of 
interrogation.  The reading is an estimate of lead content in all layers of paint.  The results are displayed in 
milligrams per square centimeter (mg/cm2).  The device(s) used for this inspection were the Viken Pb200e 
X-Ray Fluorescence (XRF) Analyzer(s) Serial Number 2104, Source date 4/1/23, Serial number 2231, 
Source date 5/15/22, Serial number 2595, Source date 2/15/23 and/or Serial number 2901, Source date 
2/15/23. 
 
5.0 PolyChlorinated Biphenyls (PCB) 
 
5.1 Background and Protocol for PCBs 
 
PolyChlorinated Biphenyls (PCB) are a group of manmade chemicals. PCBs were widely used in building 
materials and electrical products in the past. The U.S. Environmental Protection Agency banned the 
manufacturing and certain uses of PCBs in 1978, but buildings constructed or renovated between 1950 
and 1978 may still have building materials and electrical products that contain PCBs. Examples of products 
that may contain PCBs include caulk, paint, glues, plastics, fluorescent lighting ballasts, transformers and 
capacitors. 
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PCBs are currently prohibited from being used in caulk and other commodities (U.S. EPA, 40 CFR 
761).  However, prior to 1977, PCBs were present in some caulking materials used in the construction of 
schools and other buildings.  Studies have shown that concentrations of PCB can exceed 1% (10,000 ppm) 
by weight in some caulk materials.  An investigation of 24 buildings in the Greater Boston Area revealed 
that one-third of the buildings tested (8 of 24) contained caulking materials with polychlorinated biphenyl 
(PCB) content exceeding 50 ppm by weight with an average concentration of 15,600 ppm or 1.5% (Herrick 
et al., 2004).  These buildings included schools and other public buildings. 
 
The U.S. EPA regulates the disposal of caulk, as well as soil and other materials contaminated with PCBs 
from caulk, if the concentration of PCBs exceeds 50 ppm.  Such materials must be disposed at an 
appropriate approved or permitted facility. 
 
U.S. EPA regulation 40 CFR 761 defines "PCB remediation waste" to include contaminated soil, and 
specifies a clean-up level of <1ppm without further conditions for unrestricted use in "high occupancy 
areas" (i.e., areas where individuals may be present for 335 hours or more per year).  PCB caulk is defined 
as a PCB bulk product waste, and its disposal is subject to U.S. EPA regulations under the Toxic Substances 
Control Act (40 CFR761.62). 
 
This protocol has been developed in consultation with the New York State Department of Health, Division 
of Environmental Health Assessment, Bureau of Toxic Substance Assessment to address concerns about 
properly managing caulk containing PCBs that will be disturbed during building renovation and 
maintenance. 
 
CAULK SAMPLE COLLECTION 
Buildings constructed or renovated between 1950 and 1977 have a potential to contain PCBs in existing 
caulk.  Representative samples of caulking materials from these buildings prior to renovation or demolition 
work should be tested to determine whether the caulk is contaminated with PCBs.  Professional judgement 
should be used to design the sampling plan for characterizing caulk throughout the building.  The 
consultant should pay particular attention to construction and maintenance records and to the appearance 
of caulking materials (likenesses and differences).  Samples should be taken from window frames or 
expansion joints that have not been repaired or replaced since 1977.  Depending on specific information 
provided in the workplan developed by the project manager, such as window placement, compositing of 
some caulk samples might be appropriate.  Caulk from different time periods or that have a different 
appearance should not be composited together. 
 
It is important to note that caulk used during the time period of interest may also contain asbestos or 
lead.  Therefore, the work plan should include testing, handling and disposal requirements appropriate for 
such regulated materials. 
 
SOIL SAMPLE COLLECTION 
Buildings constructed or renovated between 1950 and 1977, which have undergone further renovation 
after 1977, may have residual PCB contamination in adjacent soils.  An adequate representation of surface 
soils should be tested to assess the potential for residual PCB contamination. 
 
When designing a representative soil sampling plan, the likelihood of soil contamination from deteriorated 
or deteriorating caulk should be considered.  Caulk that has in the past dried out and fallen to the ground 
is the most important source of soil contamination.  Thus, sampling should include soil beneath windows 
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where caulk has obviously deteriorated or been replaced because of previous deterioration.  Areas subject 
to the stress of sun and prevailing weather (typically the southern and western side of each structure) 
should be included for sampling.  These samples would provide a conservative evaluation of soil conditions 
due to an increased potential for material failure, possibly resulting in contamination of soil.  Also, if earlier 
renovation or demolition work may have stockpiled potentially contaminated caulk in other school areas, 
the school should consider having soils in those areas tested as well. 
 
Soil sampling should focus on areas of the building where ”banks” or “gangs” of windows exist/were 
replaced and areas of the structure where large expansion joints are located.  This would provide a 
conservative evaluation of potential soil contamination and permit efficient sampling. 
 
Any obvious pieces of caulk encountered during the collection of soil samples should be removed from the 
soil, categorized (with respect to location and depth) and treated as a separate potential sample. 
 
Depth – At each soil sample location, soil should be collected in depth intervals of 0-2 inches, 2-6 inches 
and 6-12 inches.  The surface soil sample (0-2 inches) should be collected from below the vegetative 
surface layer, if present. 
 
Distance from Structure – Samples should be collected within 1 foot of the building and 5 feet from the 
building. 
 
Samples should be collected in a manner that prevents cross-contamination.  Augers or driven core 
samplers should be avoided, as any caulk caught on the edge of this type of tool could be driven to lower 
intervals. Using a designated trowel for each sample location and each interval of depth is encouraged.  If 
the sampling tool is field cleaned between samples, do so in a manner that does not add solvent 
contamination to the environment. 
 
NOTE 
Sampling was performed by Adelaide in compliance with protocols outlined by New York State Education 
Department (NYSED) and USEPA 40 CFR 761, as described above.  Only one sample per homogeneous area 
was required for analysis of suspect PCB-containing materials.  Bulk sample(s) were properly packaged 
and forwarded, with associated Chain of Custody (COC), to a laboratory approved under the New York State 
Department of Health Environmental Laboratory Approval Program (NYSDOH ELAP), for analysis using 
method SW846-3550B/8082.  The analysis will determine if the suspect material will be classified as PCB-
containing at or above 50 ppm or mg/kg as per the EPA regulations.  Copies of the analytical results are 
contained within attached appendices for review. 
 
6.0 General Discussion 
 
All construction personnel as well as individuals who have access to locations where asbestos-containing 
materials (ACM), lead-based paints (LBP) and/or polychlorinated biphenyls (PCB) exists should be 
informed of its presence and the proper work practices in these areas. Conspicuous labeling of all ACM is 
suggested to ensure personnel is adequately informed. Personnel should be informed not to rest, lean or 
store material or equipment on or near these surfaces and not to cut, saw, drill, sand or disturb ACM. All 
removal, disturbance, and repair of ACM should be performed in compliance with Title 12 NYCRR Part 56 
by persons properly trained to handle ACM. Facility custodial and maintenance personnel should receive 
training commensurate with their work activities; as defined in 29 CFR 1910.1001. 
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7.0 Disclaimers 
 
Adelaide certifies that the information contained within this report is based solely upon site observations 
and the results of laboratory analysis for samples collected during this survey/assessment.  These 
observations and results are time dependent, subject to changing site conditions and revisions to Federal, 
State and Local regulations.  Adelaide warrants that these findings have been promulgated after being 
prepared in general accordance with generally accepted practices in the abatement industries. Adelaide 
also recognizes that inspection laboratory data is not usually sufficient to make all abatement and 
management decisions.  No other warranties are expressed or implied. 
 
The materials sampled, as part of this survey, were limited to building materials potential affected by the 
provided scope of work only. All building materials outside the scope of work that have the potential to be 
disturbed, impacted, or if the scope of work is to change, are to be presumed asbestos-containing materials 
(PACM).  Identified PACM must either be sampled by a licensed NYS Asbestos Inspector and/or 
abated/removed and disposed of by a licensed NYS Asbestos Abatement Contractor. 
 
Due to the potential for concealed Asbestos-containing Materials (ACM) and/or other regulated materials, 
this report should not be construed to represent all ACM and/or regulated materials within the site(s).  All 
quantities of ACM and/or other regulated materials identified, and all dimensions listed within this report 
are approximate and should be verified On-site.  
 
This report is generated for the exclusive use of the client and is not designed to serve as a specification for 
abatement. The owner is strongly encouraged to contract with a consultant having a current Asbestos 
Project Designer Certificate as issued by New York State Department of Labor for the preparation of 
contract specifications, work plans, and/or drawings prior to requesting bids for the abatement or removal 
of the materials identified in this report. 
 
NYSDOH issued an Interim Guidance Letter, on July 9, 2013, which outlined the approved testing 
alternative for materials containing vermiculite.  Specifically, "...Where TSI, surfacing materials, or other 
PACM or miscellaneous suspect ACM contain greater than 10% vermiculite, Item 198.6 may be used to 
evaluate the asbestos content of the material; provided, however, that any test results using this method 
must be reported with the following conspicuous disclaimer: “This method does not remove vermiculite and 
may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite.”  On 
July 22, 2014, NYSDOH issued a Regulatory Guidance Letter outlining the new approved analytical methods 
for testing sprayed-on fireproofing (SOFP) that contains vermiculite. NYSDOH authorized the use of two 
analytical methods to evaluate the asbestos content of SOFP that contains vermiculite. As per NYSDOH 
Guidelines, “After October 31, 2014, one of the new methods must be used to test SOF-V, regardless of the 
percent of vermiculite.”  On May 6, 2016, NYSDOH issued a Regulatory Guidance Letter outlining the new 
protocol for analytical procedure for surfacing materials (ie. plaster, stucco, etc.) that contain vermiculite.  
As per NYSDOH Guidelines, “The original July 2013 and July 2014 letters addressed SOF-V only. Both NYS 
DOH’s Item 198.8 and RJ Lee Group Method 055 shall now be applied to test for vermiculite in other Surfacing 
Material (SM) as defined in 12 NYCRR Part 56 (NYS Industrial Code Rule 56).” 



 

 

 

APPENDIX A 

ACM LOCATION MAP(S) 



 

CORNWALL 

MIDDLE 

SCHOOL 



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Asbestos Lead PCB Inspection

SURVEY LOCATION:
Cornwall M.S.
122 Main Street
Cornwall, New York 12518

Phase 3

Second Floor Plan - Asbestos Locations
**Drawing Not to Scale**

CLIENT:
Mr. Walter Moran
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

ASB-01

DRAWING PREPARED BY:
JPF

ADELAIDE PROJECT NO.:
CORN:24103.02-IN

DRAWING VERSION: No. 1

DATE: 6/13/2024

ACM LEGEND: (see report for details)

9x9 Floor Tile Under 12x12 Floor Tile

1x1 Ceiling Tile Glue Daubs

Assumed Pipe Insulation and Fittings Within
Chases

1

2

3

1

2
3

3

3



 

CORNWALL 

ELEMENTARY 

SCHOOL 



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Asbestos Lead PCB Inspection

SURVEY LOCATION:
Cornwall E.S.
99 Lee Road
Cornwall, New York 12518

Phase 3

Second Floor Plan - Asbestos Locations
**Drawing Not to Scale**

CLIENT:
Mr. Walter Moran
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

ASB-02

DRAWING PREPARED BY:
JPF

ADELAIDE PROJECT NO.:
CORN:24103.02-IN

DRAWING VERSION: No. 1

DATE: 6/13/2024

ACM LEGEND: (see report for details)

Assumed Pipe Insulation and Fittings Within
Chases

3

3



 

CORNWALL- 

ON-HUDSON 

SCHOOL 



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Asbestos Lead PCB Inspection

SURVEY LOCATION:
Cornwall On Hudson ES
234 Hudson Street
Cornwall On Hudson,
New York 12518

Phase 3

First Floor Plan - Asbestos Locations
**Drawing Not to Scale**

CLIENT:
Mr. Walter Moran
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

ASB-03

DRAWING PREPARED BY:
JPF

ADELAIDE PROJECT NO.:
CORN:24103.02-IN

DRAWING VERSION: No. 1

DATE: 6/13/2024

ACM LEGEND: (see report for details)

Textured Coating on Plaster Wall

Window Caulking - 2nd Layer and Transite
in Sprandrel Space Above Window

Assumed Pipe Insulation and Fittings behind
walls and buildouts throughout bathrooms

PACM
Electrical (Main fee wire, lighting wire)
throughout all bathrooms and HVAC

3

1

2

3 3

2 2 2 2

2

2

222



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Asbestos Lead PCB Inspection

SURVEY LOCATION:
Cornwall On Hudson ES
234 Hudson Street
Cornwall On Hudson,
New York 12518

Phase 3

Second Floor Plan - Asbestos Locations
**Drawing Not to Scale**

CLIENT:
Mr. Walter Moran
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

ASB-04

DRAWING PREPARED BY:
JPF

ADELAIDE PROJECT NO.:
CORN:24103.02-IN

DRAWING VERSION: No. 1

DATE: 6/13/2024

ACM LEGEND: (see report for details)

Textured Coating on Plaster Wall

Window Caulking - 2nd Layer and Transite
in Sprandrel Space Above Window

Assumed Pipe Insulation and Fittings behind
walls and buildouts throughout bathrooms

PACM
Electrical (Main fee wire, lighting wire)
throughout all bathrooms and HVAC

3

1

2

2 2 2

2

2

222



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Asbestos Lead PCB Inspection

SURVEY LOCATION:
Cornwall On Hudson ES
234 Hudson Street
Cornwall On Hudson,
New York 12518

Phase 3

Third Floor Plan - Asbestos Locations
**Drawing Not to Scale**

CLIENT:
Mr. Walter Moran
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

ASB-05

DRAWING PREPARED BY:
JPF

ADELAIDE PROJECT NO.:
CORN:24103.02-IN

DRAWING VERSION: No. 1

DATE: 6/13/2024

ACM LEGEND: (see report for details)

Textured Coating on Plaster Wall

Window Caulking - 2nd Layer and Transite
in Sprandrel Space Above Window

Assumed Pipe Insulation and Fittings behind
walls and buildouts throughout bathrooms

PACM
Electrical (Main fee wire, lighting wire)
throughout all bathrooms and HVAC

3

1

2

2 2 2

2

2

2

22222

1 1

3 3



 

 

 

APPENDIX B 

SAMPLE LOCATION MAP(S) 



 

CORNWALL 

MIDDLE 

SCHOOL 



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Asbestos Lead PCB Inspection

SURVEY LOCATION:
Cornwall M.S.
122 Main Street
Cornwall, New York 12518

Phase 3

Parking Lot Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Mr. Walter Moran
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

SL-01

DRAWING PREPARED BY:
JPF

ADELAIDE PROJECT NO.:
CORN:24103.02-IN

DRAWING VERSION: No. 1

DATE: 6/13/2024

Jason Fullum
Callout
1

Jason Fullum
Callout
2

Jason Fullum
Callout
3,4



 

CORNWALL 

ELEMENTARY 

SCHOOL 



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Asbestos Lead PCB Inspection

SURVEY LOCATION:
Cornwall E.S.
99 Lee Road
Cornwall, New York 12518

Phase 3

Parking Lot Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Mr. Walter Moran
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

SL-02

DRAWING PREPARED BY:
JPF

ADELAIDE PROJECT NO.:
CORN:24103.02-IN

DRAWING VERSION: No. 1

DATE: 6/13/2024

Jason Fullum
Callout
1

Jason Fullum
Callout
2-4



 

 

 

PREVIOUS SAMPLE LOCATION MAPS 
 
 



 

CORNWALL 

MIDDLE 

SCHOOL 



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED	FOR:

Limited HazMat Survey

SURVEY	LOCATION:
Cornwall Middle School
122 Main Street
Cornwall, New York 12518

(Client)	Project	#
xxx

First Floor Key Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Cornwall Central
School District
130 Main Street
Cornwall, New York 12518

SL-01

ADELAIDE	PROJECT	NO.:
CORN:	22154.01-IN

DRAWING	VERSION:  No. 2

DATE:	07/3/2023

DRAWING	PREPARED	BY:
JPF

Robert
Callout
3,5-6,96-101, V99-V101

Robert
Callout
7-8,94-95

Robert
Callout
4,90-91

Robert
Callout
9,52,55

Robert
Callout
22-23

Robert
Callout
19-21

Robert
Callout
53-54

JFullum
Callout
1-6 (6/23/23)



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED	FOR:

Limited HazMat Survey

SURVEY	LOCATION: 
Cornwall Middle School 
122 Main Street 
Cornwall, New York 12518

(Client)	Project	#
xxx

Second Floor Key Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Cornwall Central
School District
130 Main Street 
Cornwall, New York 12518

SL-02

ADELAIDE	PROJECT	NO.:
CORN:	22154.01-IN

 

DATE:  07/3/2023

DRAWING  VERSION:  No.  3

DRAWING	PREPARED	BY:
JPF

Robert
Callout
1-2,64,69

Robert
Callout
10

Robert
Callout
11-18,44-51,63,68,76-85,92-93

Robert
Callout
24-35,71-72,74, V30-V31

Robert
Callout
36-43

Robert
Callout
56-62,65-67

Robert
Callout
70,73,75,86-89

Robert
Callout
102-103,106-114, V112-V114

Robert
Callout
104-105

dseddon.2HZ
Callout
115,117,119,121, 123-124

dseddon.2HZ
Callout
116,118,120,122

JFullum
Callout
7-16 (6/23/23)



 

CORNWALL 

ELEMENTARY 

SCHOOL 



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED	FOR:

Limited HazMat Survey

SURVEY	LOCATION:
Cornwall Elementary School
99 Lee Road
Cornwall, New York 12518

(Client)	Project	#
xxx

First Floor Key Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

SL-01

DRAWING	PREPARED	BY:
DWS

ADELAIDE	PROJECT	NO.:
CORN:	22276.00-IN

DRAWING	VERSION: No. 1

DATE:	09/18/2022

Robert
Callout
1,3,5-7,11,35,37

Robert
Callout
8

Robert
Callout
10

Robert
Callout
17

Robert
Callout
18-23,28-29

Robert
Callout
41-42,46-47

Robert
Callout
48,53

Robert
Callout
49-50,54-55,58

Robert
Callout
51-52,56-57,59

Robert
Callout
80-81



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED	FOR:

Limited HazMat Survey

SURVEY	LOCATION:
Cornwall Elementary School
99 Lee Road
Cornwall, New York 12518

(Client)	Project	#
xxx

Second Floor Key Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

SL-02

DRAWING	PREPARED	BY:
DWS

ADELAIDE	PROJECT	NO.:
CORN:	22276.00-IN

DRAWING	VERSION: No. 1

DATE:	09/18/2022

Robert
Callout
2,4,30-31

Robert
Callout
9

Robert
Callout
12-13,24-25

Robert
Callout
14-15,62-65

Robert
Callout
16

Robert
Callout
26-27

Robert
Callout
32-33

Robert
Callout
34,36

Robert
Callout
38-40,43-45

Robert
Callout
60-61

Robert
Callout
66,68-69,78-79

Robert
Callout
67,72-73,76

Robert
Callout
70-71,77

Robert
Callout
82-83

Robert
Callout
84-85



 

CORNWALL- 

ON-HUDSON 

SCHOOL 



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Limited HazMat Survey

SURVEY LOCATION:
Cornwall on Hudson
Elementary School
234 Hudson Street
Cornwall-On-Hudson,
New York 12520

(Client) Project #
xxx

First Floor Key Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

SL-01

DRAWING PREPARED BY:

ADELAIDE PROJECT NO.:
CORN: 2227 .00-IN

DRAWING VERSION: No.

DATE: / /2022

1,3,5 2,4,37-40
7,9

8,10

29-3132-33,47,54

51,58,63,68,81-83
52,59,64-65,69-70

73-78,84-85,
PCB2-4

80

88-89



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Limited HazMat Survey

SURVEY LOCATION:
Cornwall on Hudson
Elementary School
234 Hudson Street
Cornwall-On-Hudson,
New York 12520

(Client) Project #
xxx

Second Floor Key Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

SL-02

DRAWING PREPARED BY:
DWS

ADELAIDE PROJECT NO.:
CORN: 2227 .00-IN

DRAWING VERSION: No. 1

DATE: 09/16/2022

11-12,15,19-22,45-4613-14,16-18

48,55



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED FOR:

Limited HazMat Survey

SURVEY LOCATION:
Cornwall on Hudson
Elementary School
234 Hudson Street
Cornwall-On-Hudson,
New York 12520

(Client) Project #
xxx

Third Floor Key Plan - Sample Locations
**Drawing Not to Scale**

CLIENT:
Cornwall Central School District
130 Main Street
Cornwall, New York 12518

SL-03

DRAWING PREPARED BY:
DWS

ADELAIDE PROJECT NO.:
CORN: 2227 .00-IN

DRAWING VERSION: No. 1

DATE: 09/16/2022

6,41-44

23-28,71-72,79,86-87,
PCB1

34,53,60-61,66

35-36,62,67

50,57
49,56



1511 Route 22
Brewster, NY 10509

Phone: (845) 278-7710
Fax: (845) 278-7750

ISSUED	FOR:

Limited HazMat Survey

SURVEY	LOCATION:
Cornwall-on-Hudson
Elementary	School
234 Hudson Street
Cornwall,-on-Hudson
New York 12520

Client	Project	#

CLIENT:
Mr.	Walter	Moran
Cornwall	Central
School	District
130 Main Street
Cornwall, New York 12518

SL-04

DRAWING	PREPARED	BY:
LNJ3

ADELAIDE	PROJECT	NO.:
CORN:22278.00-IN

DRAWING	VERSION:No. 1

DATE	:	04/25/2023

Exterior - Limited Sample Locations
**Drawing Not to Scale**

LJohnson.2HZ
Callout
01(4/13/23)

LJohnson.2HZ
Callout
02 (4/13/23)

LJohnson.2HZ
Callout
03(4/13/23)

LJohnson.2HZ
Callout
04 (4/13/23)

LJohnson.2HZ
Callout
05, 07 (4/13/23)

LJohnson.2HZ
Callout
06, 08 (4/13/23)
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ACM PHOTO(S) 
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MIDDLE 

SCHOOL 



 

Cornwall MS 
HA 008 
9x9 Floor Tile under 
12x12 Floor Tile 
7.50% Chrysotile 

 

Cornwall MS 
HA 037 
1x1 Ceiling Tile Glue 
Daubs 
1.90% Anthophyllite 

 

Cornwall MS 
PACM 
Pipe Insulation and 
Mudded Fittings 

 



 

CORNWALL- 

ON-HUDSON 

SCHOOL 



Cornwall ES 
HA 010 
Mudded Fittings for 
Fiberglass Pipe 
Insulation 
10.80% Chrysotile 

 

Cornwall On Hudson 
ES 
HA 016 
Textured Wall Coating 
on Plaster 
3.30% Chrysotile 

 

Cornwall On Hudson 
ES 
HA 029 
Window Caulking –  
2nd Layer (Older 
Caulk) 
3.90% Chrysotile 

 



Cornwall On Hudson 
ES 
PACM 
All electrical 
components and 
associated 
wiring/insulation 
materials, electrical 
boxes/cabinets, 
lighting, etc. 

 

Cornwall On Hudson 
ES 
HA 34 
Transite Panel Above 
Window 
20% Chrysotile 

 

 



 

 

 

APPENDIX D 

ASBESTOS ANALYTICAL RESULTS 



 

CORNWALL 

MIDDLE 

SCHOOL 



Client Name:

224061717

Adelaide Environmental Health

Cornwall M.S.;  122 Main St., Cornwall, NY 12518

AmeriSci Job #: Page 1 of 1

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 1 1 0.709 6.2 12.6 81.2 NAD NAD

1st Floor, Back Parking Lot - AsphaltLocation:

02 2 1 0.697 5.2 19.2 75.6 NAD NAD

1st Floor, Back Parking Lot - AsphaltLocation:

03 3 2 0.484 6.6 23.5 69.9 NAD NAD

1st Floor, Back Parking Lot - Asphalt PatchLocation:

04 4 2 0.827 6.2 14.2 79.7 NAD NAD

1st Floor, Back Parking Lot - Asphalt PatchLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Marik Peysakhov
Date: 6/9/2024

Reviewed by: Marik Peysakhov



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

06/08/24 AmeriSci Job # 224061717
06/08/24

ELAP # 11480 1 2
Cornwall M.S.;  122 Main St., Cornwall, NY 12518

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No1 224061717-01 NAD
1st Floor, Back Parking Lot - Asphalt1

Black/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 81.2%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 06/08/24

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2 224061717-02 NAD
1st Floor, Back Parking Lot - Asphalt1

Black/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 75.6%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 06/08/24

Location:

Analyst Description:
Asbestos Types:

Other Material:

No3 224061717-03 NAD
1st Floor, Back Parking Lot - Asphalt Patch2

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 69.9%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 06/08/24

Location:

Analyst Description:
Asbestos Types:

Other Material:

No4 224061717-04 NAD
1st Floor, Back Parking Lot - Asphalt Patch2

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 79.7%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 06/08/24

See Reporting notes on last page



AmeriSci Job #: 224061717 Page 2 of 2

Cornwall M.S.;  122 Main St., Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Nikon , Model Labophot Pol, Microscope, Serial #: 952065, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Khaalid W. Perine
Date: 6/8/2024

Reviewed by: Marik Peysakhov





 

CORNWALL 

ELEMENTARY 

SCHOOL 



Client Name:

224061716

Adelaide Environmental Health

Cornwall E.S.;  99 Lee Rd., Cornwall, NY 12518

AmeriSci Job #: Page 1 of 1

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 1 1 0.332 4.0 1.2 94.8 NAD NAD

1st Floor, Bus Luup - AsphaltLocation:

02 2 1 0.314 6.0 4.7 89.3 NAD NAD

1st Floor, Back Parking Lot - AsphaltLocation:

03 3 2 0.439 67.5 23.6 8.9 NAD NAD

1st Floor, Back Parking Lot - Patching AsphaltLocation:

04 4 2 0.344 8.3 6.7 85.0 NAD NAD

1st Floor, Back Parking Lot - Patching AsphaltLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Marik Peysakhov
Date: 6/9/2024

Reviewed by: Marik Peysakhov



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

06/08/24 AmeriSci Job # 224061716
06/08/24

ELAP # 11480 1 2
Cornwall E.S.;  99 Lee Rd., Cornwall, NY 12518

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No1 224061716-01 NAD
1st Floor, Bus Luup - Asphalt1

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 94.8%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 06/08/24

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2 224061716-02 NAD
1st Floor, Back Parking Lot - Asphalt1

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 89.3%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 06/08/24

Location:

Analyst Description:
Asbestos Types:

Other Material:

No3 224061716-03 NAD
1st Floor, Back Parking Lot - Patching Asphalt2

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 8.9%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 06/08/24

Location:

Analyst Description:
Asbestos Types:

Other Material:

No4 224061716-04 NAD
1st Floor, Back Parking Lot - Patching Asphalt2

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 85%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 06/08/24

See Reporting notes on last page



AmeriSci Job #: 224061716 Page 2 of 2

Cornwall E.S.;  99 Lee Rd., Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Nikon , Model Labophot Pol, Microscope, Serial #: 952065, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Khaalid W. Perine
Date: 6/8/2024

Reviewed by: Marik Peysakhov





 

 

 

PREVIOUS ASBESTOS ANALYTICAL RESULTS 
 
 



 

CORNWALL 

MIDDLE 

SCHOOL 



Client Name:

222092097

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 1 of 8

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 1 1 0.340 21.9 29.8 48.3 NAD NAD

1st Fl., Bathroom B102 - Caulking @ Toilet (Older)Location:

02 2 1 0.164 22.8 34.9 42.2 NAD NAD

1st Fl., Bathroom B102 - Caulking @ Toilet (Older)Location:

03 3 2 0.404 64.2 23.1 12.7 NAD NAD

1st Fl., Exterior Door A7 - Int. Caulking (Newer, Gray)Location:

04 4 2 0.313 48.7 46.3 4.8 Chrysotile <0.25 Chrysotile <1.0

1st Fl., Exterior Door B4 - Ext. Caulking (Newer, Gray)Location:

05 5 3 0.257 61.4 26.0 12.7 NAD NAD

1st Fl., Exterior Door A7 - Ext. Caulking (Brown / Gray)Location:

06 6 3 0.289 60.9 24.5 14.6 NAD NAD

1st Fl., Exterior Door A7 - Ext. Caulking (Brown / Gray)Location:

07 7 4 0.244 33.2 61.1 5.6 NAD NAD

1st Fl., Exterior Door A6 - Ext. Caulking (Older, Gray)Location:

08 8 4 0.227 32.4 63.4 4.2 NAD NAD

1st Fl., Exterior Door A6 - Ext. Caulking (Older, Gray)Location:

09 9 5 0.482 26.6 34.2 39.1 NAD NAD

2nd Fl., D Wing, Boys Bathroom - Caulking (White) @ FixturesLocation:

10 10 5 0.210 34.4 62.7 2.9 NAD NAD

1st Fl., D Wing, Girls Bathroom - Caulking (White) @ FixturesLocation:

11 11 6 0.285 17.3 38.5 44.2 NAD NAD

2nd Fl., B Wing, Womens Bathroom - 12 x 12 Beige W/ White (Top Layer)Location:

12 12 6 0.237 17.8 59.0 23.2 NAD NAD

2nd Fl., B Wing, Womens Bathroom - 12 x 12 Beige W/ White (Top Layer)Location:

13 13 7 0.188 63.7 13.4 22.9 NAD NAD

2nd Fl., B Wing, Womens Bathroom - Brown Mastic For 12 x 12Location:

14 14 7 0.128 55.4 35.2 9.4 NAD NAD

2nd Fl., B Wing, Womens Bathroom - Brown Mastic For 12 x 12Location:

15 15 8 0.150 28.3 38.1 26.1 Chrysotile 7.5 NA

2nd Fl., B Wing, Womens Bathroom - 9 x 9 Floor Tile (2nd Layer)Location:

16 16 8 0.234 28.7 35.3 36.0 NA/PS NA

2nd Fl., B Wing, Womens Bathroom - 9 x 9 Floor Tile (2nd Layer)Location:

See Reporting notes on last page



Client Name:

222092097

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 2 of 8

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

17 17 9 0.259 61.9 16.1 22.1 NAD NAD

2nd Fl., B Wing, Womens Bathroom - Black Mastic For 9 x 9Location:

18 18 9 0.191 79.0 10.0 11.0 NAD NAD

2nd Fl., B Wing, Womens Bathroom - Black Mastic For 9 x 9Location:

19 19 10 0.103 87.7 0.5 11.8 NAD NAD

1st Fl., D Wing, Boys Bathroom - Older Fiberglass Pipe WrapLocation:

20 20 10 0.159 86.8 1.6 11.6 NAD NAD

1st Fl., D Wing, Boys Bathroom - Older Fiberglass Pipe WrapLocation:

21 21 10 0.140 86.3 1.9 11.7 NAD NAD

1st Fl., D Wing, Boys Bathroom - Older Fiberglass Pipe WrapLocation:

22 22 11 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Boys Bathroom - Fire Door InsulationLocation:

23 23 11 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Boys Bathroom - Fire Door InsulationLocation:

24 24 12 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Grout (1st Layer)Location:

25 25 12 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Grout (1st Layer)Location:

26 26 13 0.231 43.5 54.7 1.8 NAD NAD

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Adhesive (1st Layer)Location:

27 27 13 0.198 28.6 69.4 2.1 NAD NAD

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Adhesive (1st Layer)Location:

28 28 14 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Grout (2nd Layer)Location:

29 29 14 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Grout (2nd Layer)Location:

30 30 15 ---- ---- ---- ---- NA NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Mudset (2nd Layer) "(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or
equivalent, effective 5/6/16 - see PLM footnote."

Location:

31 31 15 ---- ---- ---- ---- NA NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Mudset (2nd Layer) "(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or
equivalent, effective 5/6/16 - see PLM footnote."

Location:

32 32 16 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Floor GroutLocation:

See Reporting notes on last page



Client Name:

222092097

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 3 of 8

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

33 33 16 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Floor GroutLocation:

34 34 17 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Floor MudsetLocation:

35 35 17 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Floor MudsetLocation:

36 36 18 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Grout (1st Layer)Location:

37 37 18 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Grout (1st Layer)Location:

38 38 19 0.358 28.3 68.1 3.6 NAD NAD

2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Adhesive (1st Layer)Location:

39 39 19 0.292 28.4 49.1 22.5 NAD NAD

2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Adhesive (1st Layer)Location:

40 40 20 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Grout (2nd Layer)Location:

41 41 20 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Grout (2nd Layer)Location:

42 42 21 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Mudset (2nd Layer)Location:

43 43 21 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Mudset (2nd Layer)Location:

44 44 22 ---- ---- ---- ---- NAD NA

1st Fl., B Wing (1957), B103 - Ceramic Wall Tile GroutLocation:

45 45 22 ---- ---- ---- ---- NAD NA

1st Fl., B Wing (1957), B103 - Ceramic Wall Tile GroutLocation:

46 46 23 0.238 40.6 38.6 20.9 NAD NAD

1st Fl., B Wing (1957), B103 - Ceramic Wall Tile AdhesiveLocation:

47 47 23 0.273 58.1 21.5 20.4 NAD NAD

1st Fl., B Wing (1957), B103 - Ceramic Wall Tile AdhesiveLocation:

48 48 24 ---- ---- ---- ---- NAD NA

1st Fl., B Wing (1957), B103 - Ceramic Floor Tile GroutLocation:

See Reporting notes on last page



Client Name:

222092097

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 4 of 8

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

49 49 24 ---- ---- ---- ---- NAD NA

1st Fl., B Wing (1957), B103 - Ceramic Floor Tile GroutLocation:

50 50 25 ---- ---- ---- ---- NAD NA

1st Fl., B Wing (1957), B103 - Ceramic Floor Tile MudsetLocation:

51 51 25 ---- ---- ---- ---- NAD NA

1st Fl., B Wing (1957), B103 - Ceramic Floor Tile MudsetLocation:

52 52 26 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Boys Bathroom - Joint CompoundLocation:

53 53 26 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Girls Bathroom - Joint CompoundLocation:

54 54 27 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Girls Bathroom - SheetrockLocation:

55 55 27 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Boys Bathroom - SheetrockLocation:

56 56 28 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - Joint CompoundLocation:

57 57 28 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - Joint CompoundLocation:

58 58 29 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - SheetrockLocation:

59 59 29 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - SheetrockLocation:

60 60 30 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Top Coat)Location:

61 61 30 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Top Coat)Location:

62 62 30 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Top Coat)Location:

63 63 30 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B103 - Ceiling Plaster (Top Coat)Location:

64 64 30 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B102 - Ceiling Plaster (Top Coat)Location:

See Reporting notes on last page



Client Name:

222092097

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 5 of 8

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

65 65 31 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Base Coat)Location:

66 66 31 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Base Coat)Location:

67 67 31 ---- ---- ---- ---- NAD NA

2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Base Coat)Location:

68 68 31 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B103 - Ceiling Plaster (Base Coat)Location:

69 69 31 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B102 - Ceiling Plaster (Base Coat)Location:

70 70 32 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Girls Bathroom - Ceiling Plaster (Top Coat)Location:

71 71 32 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, D104 - Ceiling Plaster (Top Coat)Location:

72 72 32 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Boys Bathroom - Ceiling Plaster (Top Coat)Location:

73 73 33 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Girls Bathroom - Ceiling Plaster (Base Coat)Location:

74 74 33 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, D104 - Ceiling Plaster (Base Coat)Location:

75 75 33 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Girls Bathroom - Ceiling Plaster (Base Coat)Location:

76 76 34 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B103 - Wall Plaster (Top Coat)Location:

77 77 34 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B103 - Wall Plaster (Top Coat)Location:

78 78 34 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B102 - Wall Plaster (Top Coat)Location:

79 79 35 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B103 - Wall Plaster (Base Coat)Location:

80 80 35 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B103 - Wall Plaster (Base Coat)Location:

See Reporting notes on last page



Client Name:

222092097

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 6 of 8

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

81 81 35 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B102 - Wall Plaster (Base Coat)Location:

82 82 36 0.212 23.9 65.2 10.9 NAD NAD

2nd Fl., B Wing, B103 - 1 x 1 Ceiling TileLocation:

83 83 36 0.214 15.0 80.4 4.6 NAD NAD

2nd Fl., B Wing, B103 - 1 x 1 Ceiling TileLocation:

84 84 37 0.178 55.8 6.3 36.0 NAD Anthophyllite 1.9

2nd Fl., B Wing, B103 - 1 x 1 Ceiling Tile Glue DaubsLocation:

85 85 37 0.259 55.1 4.9 40.0 NAD NA/PS

1st Fl., B Wing, B103 - 1 x 1 Ceiling Tile Glue DaubsLocation:

86 86 38 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Girls Bathroom - CMULocation:

87 87 38 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Girls Bathroom - CMULocation:

88 88 39 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Girls Bathroom - CMU MortarLocation:

89 89 39 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Girls Bathroom - CMU MortarLocation:

90L1 90 40 0.221 54.2 42.0 3.8 NAD NAD

2nd Fl., B Wing, Door B4 - Cove Base W/ Adhesive / Cove BaseLocation:

90L2 90 40 0.382 45.5 43.8 10.7 NAD NAD

2nd Fl., B Wing, Door B4 - Cove Base W/ Adhesive / AdhesiveLocation:

91L1 91 40 0.267 48.2 49.5 2.3 NAD NAD

2nd Fl., B Wing, Door B4 - Cove Base W/ Adhesive / Cove BaseLocation:

91L2 91 40 0.376 45.8 43.3 11.0 NAD NAD

2nd Fl., B Wing, Door B4 - Cove Base W/ Adhesive / AdhesiveLocation:

92 92 41 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B103 - Drywall Above Ceiling TileLocation:

93 93 41 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, B103 - Drywall Above Ceiling TileLocation:

94 94 42 ---- ---- ---- ---- NAD NA

2nd Fl., A7 Door - Brick MortarLocation:

See Reporting notes on last page



Client Name:

222092097

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 7 of 8

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

95 95 42 ---- ---- ---- ---- NAD NA

2nd Fl., A7 Door - Brick MortarLocation:

96 96 43 ---- ---- ---- ---- NAD NA

2nd Fl., A7 Door - Canopy Ceiling Plaster (Top Layer)Location:

97 97 43 ---- ---- ---- ---- NAD NA

2nd Fl., A7 Door - Canopy Ceiling Plaster (Top Layer)Location:

98 98 43 ---- ---- ---- ---- NAD NA

2nd Fl., A7 Door - Canopy Ceiling Plaster (Top Layer)Location:

99 99 44 ---- ---- ---- ---- NA NA

2nd Fl., A7 Door - Canopy Ceiling Plaster (Base Layer) "(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent, effective
5/6/16 - see PLM footnote."

Location:

100 100 44 ---- ---- ---- ---- NA NA

2nd Fl., A7 Door - Canopy Ceiling Plaster (Base Layer) "(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent, effective
5/6/16 - see PLM footnote."

Location:

101 101 44 ---- ---- ---- ---- NA NA

2nd Fl., A7 Door - Canopy Ceiling Plaster (Base Layer) "(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent, effective
5/6/16 - see PLM footnote."

Location:

102 102 45 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Hallway - Terrazzo FloorLocation:

103 103 45 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Hallway - Terrazzo FloorLocation:

104 104 46 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, Hallway - Terrazzo FloorLocation:

105 105 46 ---- ---- ---- ---- NAD NA

2nd Fl., B Wing, Hallway - Terrazzo FloorLocation:

106 106 47 0.279 41.0 17.0 42.1 NAD NAD

2nd Fl., D Wing, Hallway - Textured Coating (Top Layer)Location:

107 107 47 0.298 39.1 22.5 38.4 NAD NAD

2nd Fl., D Wing, Hallway - Textured Coating (Top Layer)Location:

108 108 47 0.252 39.7 20.8 39.5 NAD NAD

2nd Fl., D Wing, Hallway - Textured Coating (Top Layer)Location:

109 109 48 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Hallway - Skim Coating (2nd Layer)Location:

110 110 48 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Hallway - Skim Coating (2nd Layer)Location:

See Reporting notes on last page



Client Name:

222092097

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 8 of 8

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

111 111 48 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Hallway - Skim Coating (2nd Layer)Location:

112.1 112 49 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Hallway - Skim Coat (Type 2) W/ Base Layer / Skim CoatLocation:

112.2 112 49 ---- ---- ---- ---- NA NA

2nd Fl., D Wing, Hallway - Skim Coat (Type 2) W/ Base Layer / Base Coat "(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or
equivalent, effective 5/6/16 - see PLM footnote."

Location:

113.1 113 49 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Hallway - Skim Coat W/ Base Layer / Skim CoatLocation:

113.2 113 49 ---- ---- ---- ---- NA NA

2nd Fl., D Wing, Hallway - Skim Coat W/ Base Layer / Base Coat "(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent,
effective 5/6/16 - see PLM footnote."

Location:

114.1 114 49 ---- ---- ---- ---- NAD NA

2nd Fl., D Wing, Hallway - Skim Coat W/ Base Layer / Skim CoatLocation:

114.2 114 49 ---- ---- ---- ---- NA NA

2nd Fl., D Wing, Hallway - Skim Coat W/ Base Layer / Base Coat "(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent,
effective 5/6/16 - see PLM footnote."

Location:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H600-Noran 7 System, Microscope, Serial #: 542-26-10. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Karol H. Lu
Date: 9/15/2022

Reviewed by: Karol H. Lu



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

09/14/22 AmeriSci Job # 222092097
09/15/22

ELAP # 11480 1 21
CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No1 222092097-01 NAD
1st Fl., Bathroom B102 - Caulking @ Toilet (Older)1

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 48.3%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2 222092097-02 NAD
1st Fl., Bathroom B102 - Caulking @ Toilet (Older)1

Beige/Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 42.2%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No3 222092097-03 NAD
1st Fl., Exterior Door A7 - Int. Caulking (Newer, Gray)2

Gray, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 12.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

1Yes4 222092097-04 Trace (<0.25 % pc)
1st Fl., Exterior Door B4 - Ext. Caulking (Newer, Gray)2

Gray/Red, Heterogeneous, Non-Fibrous, Bulk Material
Chrysotile  <0.25 % pc
Non-fibrous 5%

(ELAP 400 PC)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No5 222092097-05 NAD
1st Fl., Exterior Door A7 - Ext. Caulking (Brown / Gray)3

Dark Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 12.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 2 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No6 222092097-06 NAD
1st Fl., Exterior Door A7 - Ext. Caulking (Brown / Gray)3

Dark Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 14.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No7 222092097-07 NAD
1st Fl., Exterior Door A6 - Ext. Caulking (Older, Gray)4

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 5.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No8 222092097-08 NAD
1st Fl., Exterior Door A6 - Ext. Caulking (Older, Gray)4

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.2%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No9 222092097-09 NAD
2nd Fl., D Wing, Boys Bathroom - Caulking (White) @ Fixtures5

Off-White/Beige, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 39.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No10 222092097-10 NAD
1st Fl., D Wing, Girls Bathroom - Caulking (White) @ Fixtures5

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No11 222092097-11 NAD
2nd Fl., B Wing, Womens Bathroom - 12 x 12 Beige W/ White (Top Layer)6

Off-White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 44.2%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

See Reporting notes on last page
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CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No12 222092097-12 NAD
2nd Fl., B Wing, Womens Bathroom - 12 x 12 Beige W/ White (Top Layer)6

Off-White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 23.2%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No13 222092097-13 NAD
2nd Fl., B Wing, Womens Bathroom - Brown Mastic For 12 x 127

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 22.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No14 222092097-14 NAD
2nd Fl., B Wing, Womens Bathroom - Brown Mastic For 12 x 127

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 9.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes15 222092097-15 7.5%
2nd Fl., B Wing, Womens Bathroom - 9 x 9 Floor Tile (2nd Layer)8

Dark Gray, Homogeneous, Fibrous, Bulk Material
Chrysotile  7.5 %
Non-fibrous 26.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

16 222092097-16 NA/PS
2nd Fl., B Wing, Womens Bathroom - 9 x 9 Floor Tile (2nd Layer)8

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No17 222092097-17 NAD
2nd Fl., B Wing, Womens Bathroom - Black Mastic For 9 x 99

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 22.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 4 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No18 222092097-18 NAD
2nd Fl., B Wing, Womens Bathroom - Black Mastic For 9 x 99

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No19 222092097-19 NAD
1st Fl., D Wing, Boys Bathroom - Older Fiberglass Pipe Wrap10

Tan/Black, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No20 222092097-20 NAD
1st Fl., D Wing, Boys Bathroom - Older Fiberglass Pipe Wrap10

Tan/Black, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No21 222092097-21 NAD
1st Fl., D Wing, Boys Bathroom - Older Fiberglass Pipe Wrap10

Tan/Black, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No22 222092097-22 NAD
1st Fl., D Wing, Boys Bathroom - Fire Door Insulation11

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 60%,  Fibrous glass 5%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No23 222092097-23 NAD
1st Fl., D Wing, Boys Bathroom - Fire Door Insulation11

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 55%,  Fibrous glass 7%,  Non-fibrous 38%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page
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CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No24 222092097-24 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Grout (1st Layer)12

Beige/Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No25 222092097-25 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Grout (1st Layer)12

Beige/Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No26 222092097-26 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Adhesive (1st Layer)13

Tan, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No27 222092097-27 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Adhesive (1st Layer)13

Tan, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No28 222092097-28 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Grout (2nd Layer)14

Tan, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No29 222092097-29 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Grout (2nd Layer)14

Tan, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 6 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

230 222092097-30 NA
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Mudset (2nd Layer)
"(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent,
effective 5/6/16 - see PLM footnote."

15

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

231 222092097-31 NA
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Wall Mudset (2nd Layer)
"(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent,
effective 5/6/16 - see PLM footnote."

15

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No32 222092097-32 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Floor Grout16

Dark Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No33 222092097-33 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Floor Grout16

Dark Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No34 222092097-34 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Floor Mudset17

Brown, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No35 222092097-35 NAD
2nd Fl., D Wing (1964), Boys Bathroom - Ceramic Floor Mudset17

Brown, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 7 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No36 222092097-36 NAD
2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Grout (1st Layer)18

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No37 222092097-37 NAD
2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Grout (1st Layer)18

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No38 222092097-38 NAD
2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Adhesive (1st Layer)19

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No39 222092097-39 NAD
2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Adhesive (1st Layer)19

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 22.5%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No40 222092097-40 NAD
2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Grout (2nd Layer)20

Lt. Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No41 222092097-41 NAD
2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Grout (2nd Layer)20

White/Gray, Heterogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 8 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No42 222092097-42 NAD
2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Mudset (2nd Layer)21

Gray, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No43 222092097-43 NAD
2nd Fl., C Wing (1957), Boys Bathroom - Ceramic Wall Mudset (2nd Layer)21

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No44 222092097-44 NAD
1st Fl., B Wing (1957), B103 - Ceramic Wall Tile Grout22

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No45 222092097-45 NAD
1st Fl., B Wing (1957), B103 - Ceramic Wall Tile Grout22

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No46 222092097-46 NAD
1st Fl., B Wing (1957), B103 - Ceramic Wall Tile Adhesive23

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 20.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No47 222092097-47 NAD
1st Fl., B Wing (1957), B103 - Ceramic Wall Tile Adhesive23

Tan, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 20.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 9 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No48 222092097-48 NAD
1st Fl., B Wing (1957), B103 - Ceramic Floor Tile Grout24

Dark Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No49 222092097-49 NAD
1st Fl., B Wing (1957), B103 - Ceramic Floor Tile Grout24

Dark Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No50 222092097-50 NAD
1st Fl., B Wing (1957), B103 - Ceramic Floor Tile Mudset25

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No51 222092097-51 NAD
1st Fl., B Wing (1957), B103 - Ceramic Floor Tile Mudset25

Gray, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No52 222092097-52 NAD
1st Fl., D Wing, Boys Bathroom - Joint Compound26

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No53 222092097-53 NAD
1st Fl., D Wing, Girls Bathroom - Joint Compound26

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 10 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No54 222092097-54 NAD
1st Fl., D Wing, Girls Bathroom - Sheetrock27

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Fibrous glass Trace,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No55 222092097-55 NAD
1st Fl., D Wing, Boys Bathroom - Sheetrock27

Off-White, Homogeneous, Fibrous, Bulk Material

Cellulose 2%,  Fibrous glass Trace,  Non-fibrous 98%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No56 222092097-56 NAD
2nd Fl., C Wing, Boys Bathroom - Joint Compound28

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No57 222092097-57 NAD
2nd Fl., C Wing, Boys Bathroom - Joint Compound28

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No58 222092097-58 NAD
2nd Fl., C Wing, Boys Bathroom - Sheetrock29

White, Homogeneous, Fibrous, Bulk Material

Cellulose 1%,  Fibrous glass Trace,  Non-fibrous 99%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No59 222092097-59 NAD
2nd Fl., C Wing, Boys Bathroom - Sheetrock29

White, Homogeneous, Fibrous, Bulk Material

Cellulose 1%,  Fibrous glass Trace,  Non-fibrous 99%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 11 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No60 222092097-60 NAD
2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Top Coat)30

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No61 222092097-61 NAD
2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Top Coat)30

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No62 222092097-62 NAD
2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Top Coat)30

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No63 222092097-63 NAD
2nd Fl., B Wing, B103 - Ceiling Plaster (Top Coat)30

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No64 222092097-64 NAD
2nd Fl., B Wing, B102 - Ceiling Plaster (Top Coat)30

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No65 222092097-65 NAD
2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Base Coat)31

Gray, Heterogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Fibrous glass Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 12 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No66 222092097-66 NAD
2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Base Coat)31

Gray, Heterogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Fibrous glass Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No67 222092097-67 NAD
2nd Fl., C Wing, Boys Bathroom - Ceiling Plaster (Base Coat)31

Gray, Heterogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Fibrous glass Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No68 222092097-68 NAD
2nd Fl., B Wing, B103 - Ceiling Plaster (Base Coat)31

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No69 222092097-69 NAD
2nd Fl., B Wing, B102 - Ceiling Plaster (Base Coat)31

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No70 222092097-70 NAD
2nd Fl., D Wing, Girls Bathroom - Ceiling Plaster (Top Coat)32

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No71 222092097-71 NAD
1st Fl., D Wing, D104 - Ceiling Plaster (Top Coat)32

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 13 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No72 222092097-72 NAD
2nd Fl., D Wing, Boys Bathroom - Ceiling Plaster (Top Coat)32

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No73 222092097-73 NAD
1st Fl., D Wing, Girls Bathroom - Ceiling Plaster (Base Coat)33

Gray, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No74 222092097-74 NAD
1st Fl., D Wing, D104 - Ceiling Plaster (Base Coat)33

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No75 222092097-75 NAD
2nd Fl., D Wing, Girls Bathroom - Ceiling Plaster (Base Coat)33

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No76 222092097-76 NAD
2nd Fl., B Wing, B103 - Wall Plaster (Top Coat)34

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No77 222092097-77 NAD
2nd Fl., B Wing, B103 - Wall Plaster (Top Coat)34

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 14 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No78 222092097-78 NAD
2nd Fl., B Wing, B102 - Wall Plaster (Top Coat)34

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No79 222092097-79 NAD
2nd Fl., B Wing, B103 - Wall Plaster (Base Coat)35

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No80 222092097-80 NAD
2nd Fl., B Wing, B103 - Wall Plaster (Base Coat)35

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No81 222092097-81 NAD
2nd Fl., B Wing, B102 - Wall Plaster (Base Coat)35

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No82 222092097-82 NAD
2nd Fl., B Wing, B103 - 1 x 1 Ceiling Tile36

White/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 10.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No83 222092097-83 NAD
2nd Fl., B Wing, B103 - 1 x 1 Ceiling Tile36

White/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 15 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No84 222092097-84 NAD
2nd Fl., B Wing, B103 - 1 x 1 Ceiling Tile Glue Daubs37

Dark Brown, Homogeneous, Non-Fibrous, Bulk Material

Fibrous Talc Trace,  Non-fibrous 37.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No85 222092097-85 NAD
1st Fl., B Wing, B103 - 1 x 1 Ceiling Tile Glue Daubs37

Dark Brown, Homogeneous, Non-Fibrous, Bulk Material

Fibrous Talc 1%,  Non-fibrous 39%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No86 222092097-86 NAD
2nd Fl., D Wing, Girls Bathroom - CMU38

Dark Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No87 222092097-87 NAD
2nd Fl., D Wing, Girls Bathroom - CMU38

Dark Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No88 222092097-88 NAD
2nd Fl., D Wing, Girls Bathroom - CMU Mortar39

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No89 222092097-89 NAD
2nd Fl., D Wing, Girls Bathroom - CMU Mortar39

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 16 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No90 222092097-90L1 NAD
2nd Fl., B Wing, Door B4 - Cove Base W/ Adhesive / Cove Base40

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No90 222092097-90L2 NAD
2nd Fl., B Wing, Door B4 - Cove Base W/ Adhesive / Adhesive40

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 10.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No91 222092097-91L1 NAD
2nd Fl., B Wing, Door B4 - Cove Base W/ Adhesive / Cove Base40

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.3%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No91 222092097-91L2 NAD
2nd Fl., B Wing, Door B4 - Cove Base W/ Adhesive / Adhesive40

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No92 222092097-92 NAD
2nd Fl., B Wing, B103 - Drywall Above Ceiling Tile41

Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No93 222092097-93 NAD
2nd Fl., B Wing, B103 - Drywall Above Ceiling Tile41

Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 20%,  Non-fibrous 80%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 17 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No94 222092097-94 NAD
2nd Fl., A7 Door - Brick Mortar42

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/14/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No95 222092097-95 NAD
2nd Fl., A7 Door - Brick Mortar42

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No96 222092097-96 NAD
2nd Fl., A7 Door - Canopy Ceiling Plaster (Top Layer)43

Off-White, Heterogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No97 222092097-97 NAD
2nd Fl., A7 Door - Canopy Ceiling Plaster (Top Layer)43

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No98 222092097-98 NAD
2nd Fl., A7 Door - Canopy Ceiling Plaster (Top Layer)43

Off-White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

299 222092097-99 NA
2nd Fl., A7 Door - Canopy Ceiling Plaster (Base Layer) "(SOF-V) and (SM-V)
must be analyzed by ELAP 198.8 or equivalent, effective 5/6/16 - see PLM
footnote."

44

Bulk Material

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 18 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

2100 222092097-100 NA
2nd Fl., A7 Door - Canopy Ceiling Plaster (Base Layer) "(SOF-V) and (SM-V)
must be analyzed by ELAP 198.8 or equivalent, effective 5/6/16 - see PLM
footnote."

44

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

2101 222092097-101 NA
2nd Fl., A7 Door - Canopy Ceiling Plaster (Base Layer) "(SOF-V) and (SM-V)
must be analyzed by ELAP 198.8 or equivalent, effective 5/6/16 - see PLM
footnote."

44

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No102 222092097-102 NAD
2nd Fl., D Wing, Hallway - Terrazzo Floor45

Pink, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No103 222092097-103 NAD
2nd Fl., D Wing, Hallway - Terrazzo Floor45

Pink, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No104 222092097-104 NAD
2nd Fl., B Wing, Hallway - Terrazzo Floor46

Pink, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No105 222092097-105 NAD
2nd Fl., B Wing, Hallway - Terrazzo Floor46

Pink, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 19 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No106 222092097-106 NAD
2nd Fl., D Wing, Hallway - Textured Coating (Top Layer)47

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 42.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No107 222092097-107 NAD
2nd Fl., D Wing, Hallway - Textured Coating (Top Layer)47

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 38.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No108 222092097-108 NAD
2nd Fl., D Wing, Hallway - Textured Coating (Top Layer)47

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 39.5%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No109 222092097-109 NAD
2nd Fl., D Wing, Hallway - Skim Coating (2nd Layer)48

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No110 222092097-110 NAD
2nd Fl., D Wing, Hallway - Skim Coating (2nd Layer)48

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No111 222092097-111 NAD
2nd Fl., D Wing, Hallway - Skim Coating (2nd Layer)48

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 20 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No112 222092097-112.1 NAD
2nd Fl., D Wing, Hallway - Skim Coat (Type 2) W/ Base Layer / Skim Coat49

White/Red, Heterogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

2112 222092097-112.2 NA
2nd Fl., D Wing, Hallway - Skim Coat (Type 2) W/ Base Layer / Base Coat
"(SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent,
effective 5/6/16 - see PLM footnote."

49

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No113 222092097-113.1 NAD
2nd Fl., D Wing, Hallway - Skim Coat W/ Base Layer / Skim Coat49

White/Red, Heterogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

2113 222092097-113.2 NA
2nd Fl., D Wing, Hallway - Skim Coat W/ Base Layer / Base Coat "(SOF-V)
and (SM-V) must be analyzed by ELAP 198.8 or equivalent, effective 5/6/16 -
see PLM footnote."

49

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No114 222092097-114.1 NAD
2nd Fl., D Wing, Hallway - Skim Coat W/ Base Layer / Skim Coat49

White/Red, Heterogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

2114 222092097-114.2 NA
2nd Fl., D Wing, Hallway - Skim Coat W/ Base Layer / Base Coat "(SOF-V)
and (SM-V) must be analyzed by ELAP 198.8 or equivalent, effective 5/6/16 -
see PLM footnote."

49

Bulk Material

See Reporting notes on last page



AmeriSci Job #: 222092097 Page 21 of 21

CORN:22154.01-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Reporting Notes:

(1) Sample prepared for analysis by ELAP 198.6 method

(2) (SOF-V) and (SM-V) must be analyzed by ELAP 198.8 or equivalent, effective 5/6/16. 10 gram minimum sample weight is required.

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229915, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Valeriu Voicu
Date: 9/15/2022

Reviewed by: Karol H. Lu





















Reported Date: 9/27/2022
Revision#: R0

Revision Comment:

Attention:

Phone: 845-278-7710

Email: ssoter@adelaidellc.com

The test results contained within this report meet the requirements of NELAP and/or

the specific certification program that is applicable, unless otherwise noted.

NYS ELAP ID: Carle Place, NY 11469

Initial Report

The reference number for these samples is EMSL Order #062220214. Please use this reference when calling about these samples. If 
you have any questions, please do not hesitate to contact me at (516)997-7251.

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility of the client. This 
report relates only to the samples reported above, and may not be reproduced, except in full, without written approval by EMSL. 
EMSL bears no responsibility for sample collection activities or analytical method limitations. The report reflects the samples as 
received. When the information supplied by the customer can affect the validity of the results, it will be noted on the report.

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

The following analytical report covers the analysis performed on samples submitted to EMSL Analytical, Inc. on 09/20/2022. The 
results are tabulated on the attached data pages for the following client designated project: 

CORN: 22154.01-IN

062220214
ADEL50

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

EMSL ORDER ID:
EMSL CUSTOMER ID:

Carle Place, NY 11514

Daniel Clarke, Asbestos Laboratory Manager

or other approved signatory

Property of EMSL Analytical, Inc. 062220214-ADEL50-R0 Page 1 of 12

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


Lab Number
Client Sample 
Identification Appearance

Percentage 
Matrix Material

Percentage non-
Asbestos Fibers

Chrysotile 
Percentage

Amphibole 
Percentage

Total 
Percentage

062220214-0001 15-V30

Gray
Non-Fibrous

Homogeneous 100.00 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062220214-0002 15-V31

Gray
Non-Fibrous

Homogeneous 100.00 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062220214-0003 49-V112

Gray
Non-Fibrous

Homogeneous 100.00 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062220214-0004 49-V113

Gray
Non-Fibrous

Homogeneous 100.00 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062220214-0005 49-V114

Gray
Non-Fibrous

Homogeneous 100.00 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062220214-0006 44-V99

Gray
Non-Fibrous

Homogeneous 100.00 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062220214-0007 44-V100

Gray
Non-Fibrous

Homogeneous 100.00 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062220214-0008 44-V101

Gray
Non-Fibrous

Homogeneous 100.00 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Initial Report

Daniel Clarke, Asbestos Laboratory Manager

or other approved signatory

Report Date Report Revision Revision Comments
9/27/2022 R0

Property of EMSL Analytical, Inc. Page 2 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


Lab Number
Client Sample 
Identification Appearance

Percentage 
Matrix Material

Percentage non-
Asbestos Fibers

Chrysotile 
Percentage

Amphibole 
Percentage

Total 
Percentage

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Property of EMSL Analytical, Inc. Page 3 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V30

Analyst Date

Gravimetric Prep KS 9/23/2022

Chrysotile Analysis TM 9/26/2022

Centrifugation Date SF/PM 9/26/2022
Amphibole Analysis SJ 9/26/2022

Color Gray Stereoscopic % Asbestos 0
Texture Non-Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
34.6590 0
37.9410 0

3.2820
Temperature (C°):

37.5127 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.8537
0.4283

13.0500

0.0000
0.0000
0.0000 0.0000
0.0000 Temperature (C°)
0.0000 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.9140
10.7093
10.7043 0.0467

1.7903
1.0634

32.4010
54.5491 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

10.6468

10.6382 0.0808
1.7242
9.1142
9.1716
9.1699 0.0185
0.0557 None
1.7622

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty

400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

Percent of Total Asbestos in Sample 0.0000 * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight Percent Acid-Soluble/Float Materials
Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Dish & Filter & Residue- 2

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Floats

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Floats- 2

Weight of Floats Amphibole ID Optical Properties 1.625 RI Lot#:

Weight Percent Organic and Water

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Crucible & Ash

Weight of Ash

Weight Loss During Ashing

Weight of Sub-Sample

Ashing Chrysotile ID Optical Properties 1.550 RI Lot#:

Weight of Crucible
Weight of Crucible and Sub Sample

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062220214-0001

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Property of EMSL Analytical, Inc. Page 4 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V31

Analyst Date

Gravimetric Prep KS 9/23/2022

Chrysotile Analysis TM 9/26/2022

Centrifugation Date SF/PM 9/26/2022
Amphibole Analysis SJ 9/26/2022

Color Gray Stereoscopic % Asbestos 0
Texture Non-Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
36.1537 0
39.2971 0

3.1434
Temperature (C°):

39.0445 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.8908
0.2526
8.0359

0.0000
0.0000
0.0000 0.0000
0.0000 Temperature (C°)
0.0000 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.5056
10.3765
10.3751 0.0135

1.8695
1.0213

32.4903
59.4738 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

10.2723

10.2634 0.0867
1.7578
8.5160
8.6447
8.6333 0.1320
0.1173 None
3.9688

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty

400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

Percent of Total Asbestos in Sample 0.0000 * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight Percent Acid-Soluble/Float Materials
Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Dish & Filter & Residue- 2

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Floats

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Floats- 2

Weight of Floats Amphibole ID Optical Properties 1.625 RI Lot#:

Weight Percent Organic and Water

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Crucible & Ash

Weight of Ash

Weight Loss During Ashing

Weight of Sub-Sample

Ashing Chrysotile ID Optical Properties 1.550 RI Lot#:

Weight of Crucible
Weight of Crucible and Sub Sample

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062220214-0002

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Property of EMSL Analytical, Inc. Page 5 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V112

Analyst Date

Gravimetric Prep KS 9/23/2022

Chrysotile Analysis TM 9/26/2022

Centrifugation Date SF/PM 9/26/2022
Amphibole Analysis SJ 9/26/2022

Color Gray Stereoscopic % Asbestos 0
Texture Non-Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
40.5153 0
44.1074 0

3.5921
Temperature (C°):

43.8566 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
3.3413
0.2508
6.9820

0.0000
0.0000
0.0000 0.0000
0.0000 Temperature (C°)
0.0000 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

9.1096
11.3114
11.3101 0.0115

2.2005
1.1408

31.7586
61.2594 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

11.1871

11.1788 0.0742
2.0692
8.6221
8.7258
8.7235 0.0264
0.1014 None
3.0020

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty

400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

Percent of Total Asbestos in Sample 0.0000 * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight Percent Acid-Soluble/Float Materials
Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Dish & Filter & Residue- 2

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Floats

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Floats- 2

Weight of Floats Amphibole ID Optical Properties 1.625 RI Lot#:

Weight Percent Organic and Water

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Crucible & Ash

Weight of Ash

Weight Loss During Ashing

Weight of Sub-Sample

Ashing Chrysotile ID Optical Properties 1.550 RI Lot#:

Weight of Crucible
Weight of Crucible and Sub Sample

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062220214-0003

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Property of EMSL Analytical, Inc. Page 6 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V113

Analyst Date

Gravimetric Prep KS 9/23/2022

Chrysotile Analysis TM 9/26/2022

Centrifugation Date SF/PM 9/26/2022
Amphibole Analysis SJ 9/26/2022

Color Gray Stereoscopic % Asbestos 0
Texture Non-Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
37.5158 0
40.5309 0

3.0151
Temperature (C°):

40.2336 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.7178
0.2973
9.8604

0.0000
0.0000
0.0000 0.0000
0.0000 Temperature (C°)
0.0000 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.5541
10.3029
10.3011 0.0175

1.7470
0.9708

32.1979
57.9417 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

10.2008

10.1933 0.0736
1.6392
9.1013
9.1592
9.1582 0.0109
0.0569 None
2.0113

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty

400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

Percent of Total Asbestos in Sample 0.0000 * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight Percent Acid-Soluble/Float Materials
Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Dish & Filter & Residue- 2

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Floats

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Floats- 2

Weight of Floats Amphibole ID Optical Properties 1.625 RI Lot#:

Weight Percent Organic and Water

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Crucible & Ash

Weight of Ash

Weight Loss During Ashing

Weight of Sub-Sample

Ashing Chrysotile ID Optical Properties 1.550 RI Lot#:

Weight of Crucible
Weight of Crucible and Sub Sample

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062220214-0004

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Property of EMSL Analytical, Inc. Page 7 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V114

Analyst Date

Gravimetric Prep KS 9/23/2022

Chrysotile Analysis TM 9/26/2022

Centrifugation Date SF/PM 9/26/2022
Amphibole Analysis SJ 9/26/2022

Color Gray Stereoscopic % Asbestos 0
Texture Non-Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
37.6135 0
41.0123 0

3.3988
Temperature (C°):

40.7058 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
3.0923
0.3065
9.0179

0.0000
0.0000
0.0000 0.0000
0.0000 Temperature (C°)
0.0000 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.8122
10.8078
10.8061 0.0157

1.9939
1.0984

32.3173
58.6648 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

10.6986

10.6911 0.0701
1.8789
9.1132
9.1748
9.1714 0.0371
0.0582 None
1.8172

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty

400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

Percent of Total Asbestos in Sample 0.0000 * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight Percent Acid-Soluble/Float Materials
Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Dish & Filter & Residue- 2

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Floats

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Floats- 2

Weight of Floats Amphibole ID Optical Properties 1.625 RI Lot#:

Weight Percent Organic and Water

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Crucible & Ash

Weight of Ash

Weight Loss During Ashing

Weight of Sub-Sample

Ashing Chrysotile ID Optical Properties 1.550 RI Lot#:

Weight of Crucible
Weight of Crucible and Sub Sample

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062220214-0005

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Property of EMSL Analytical, Inc. Page 8 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V99

Analyst Date

Gravimetric Prep KS 9/23/2022

Chrysotile Analysis TM 9/26/2022

Centrifugation Date SF/PM 9/26/2022
Amphibole Analysis SJ 9/26/2022

Color Gray Stereoscopic % Asbestos 0
Texture Non-Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
41.4253 0
44.6647 0

3.2394
Temperature (C°):

44.3124 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.8871
0.3523

10.8755

0.0000
0.0000
0.0000 0.0000
0.0000 Temperature (C°)
0.0000 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.7479
9.1114
9.1124 0.0110
0.3645
2.5226

77.8724
11.2521 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.0913

9.0770 0.1574
0.3291
8.5043
8.5052
8.5045 0.0082
0.0002 None
0.0068

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty

400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

Percent of Total Asbestos in Sample 0.0000 * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight Percent Acid-Soluble/Float Materials
Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Dish & Filter & Residue- 2

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Floats

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Floats- 2

Weight of Floats Amphibole ID Optical Properties 1.625 RI Lot#:

Weight Percent Organic and Water

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Crucible & Ash

Weight of Ash

Weight Loss During Ashing

Weight of Sub-Sample

Ashing Chrysotile ID Optical Properties 1.550 RI Lot#:

Weight of Crucible
Weight of Crucible and Sub Sample

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062220214-0006

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Property of EMSL Analytical, Inc. Page 9 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V100

Analyst Date

Gravimetric Prep KS 9/23/2022

Chrysotile Analysis TM 9/26/2022

Centrifugation Date SF/PM 9/26/2022
Amphibole Analysis SJ 9/26/2022

Color Gray Stereoscopic % Asbestos 0
Texture Non-Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
45.8287 0
49.1824 0

3.3537
Temperature (C°):

48.7804 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.9517
0.4020

11.9868

0.0000
0.0000
0.0000 0.0000
0.0000 Temperature (C°)
0.0000 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.8244
9.2957
9.2969 0.0129
0.4725
2.4792

73.9243
14.0889 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.2603

9.2464 0.1502
0.4220
8.6033
8.6050
8.6054 0.0046
0.0021 None
0.0701

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty

400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

Percent of Total Asbestos in Sample 0.0000 * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight Percent Acid-Soluble/Float Materials
Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Dish & Filter & Residue- 2

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Floats

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Floats- 2

Weight of Floats Amphibole ID Optical Properties 1.625 RI Lot#:

Weight Percent Organic and Water

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Crucible & Ash

Weight of Ash

Weight Loss During Ashing

Weight of Sub-Sample

Ashing Chrysotile ID Optical Properties 1.550 RI Lot#:

Weight of Crucible
Weight of Crucible and Sub Sample

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062220214-0007

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Property of EMSL Analytical, Inc. Page 10 of 122.5.20

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V101

Analyst Date

Gravimetric Prep KS 9/23/2022

Chrysotile Analysis TM 9/26/2022

Centrifugation Date SF/PM 9/26/2022
Amphibole Analysis SJ 9/26/2022

Color Gray Stereoscopic % Asbestos 0
Texture Non-Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
36.8898 0
39.9892 0

3.0994
Temperature (C°):

39.6187 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.7289
0.3705

11.9539

0.0000
0.0000
0.0000 0.0000
0.0000 Temperature (C°)
0.0000 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.9136
9.4698
9.4705 0.0074
0.5569
2.1720

70.0781
17.9680 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.4238

9.4125 0.1200
0.4989
9.0882
9.1042
9.1030 0.0132
0.0148 None
0.5330

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty

400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

Percent of Total Asbestos in Sample 0.0000 * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight Percent Acid-Soluble/Float Materials
Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Dish & Filter & Residue- 2

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Floats

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Floats- 2

Weight of Floats Amphibole ID Optical Properties 1.625 RI Lot#:

Weight Percent Organic and Water

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Crucible & Ash

Weight of Ash

Weight Loss During Ashing

Weight of Sub-Sample

Ashing Chrysotile ID Optical Properties 1.550 RI Lot#:

Weight of Crucible
Weight of Crucible and Sub Sample

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062220214-0008

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
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845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022
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Additional Comments: NYS ELAP #11469

Disclaimers

About us

Signature Page

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility 
of the client. This report relates only to the samples reported above, and may not be reproduced, except in 
full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or 
analytical method limitations. The report reflects the samples as received. When the information supplied by 
the customer can affect the validity of the results, it will be noted on the report.

EMSL Analytical, Inc. offers a full line of 
analytical solutions for over 30 years 
across North America. For more 
information about our nationally 
accredited locations, vast line of testing 
services, and our food safety solutions 
please visit www.EMSL.com or call (800) 
220-3675. 

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

CORN: 22154.01-IN

062220214
ADEL50

845-278-7710
ssoter@adelaidellc.com

09/19/2022
09/20/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 9/27/2022
Reported: 9/27/2022

Initial Report

Daniel Clarke, Asbestos Laboratory Manager

or other approved signatory

Report Date Report Revision Revision Comments
9/27/2022 R0
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Client Name:

222102493

Adelaide Environmental Health

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 1 of 5

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01.1 1 1 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Shower - Ceiling Plaster (Skim Coat)Location:

01.2 1 2 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Shower - Ceiling Plaster (Base Coat)Location:

02.1 2 1 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room - Ceiling Plaster (Skim Coat)Location:

02.2 2 2 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room - Ceiling Plaster (Base Coat)Location:

03.1 3 1 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Ceiling Plaster (Skim Coat)Location:

03.2 3 2 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Ceiling Plaster (Base Coat)Location:

04.1 4 1 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Shower - Ceiling Plaster (Skim Coat)Location:

04.2 4 2 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Shower - Ceiling Plaster (Base Coat)Location:

05.1 5 1 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Coach Office - Ceiling Plaster (Skim Coat)Location:

05.2 5 2 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Coach Office - Ceiling Plaster (Base Coat)Location:

06.1 6 3 ---- ---- ---- ---- NAD NA

1st Fl., Gym Storage Room - Wall Plaster (Skim Coat)Location:

06.2 6 4 ---- ---- ---- ---- NAD NA

1st Fl., Gym Storage Room - Wall Plaster (Base Coat)Location:

07.1 7 3 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Shower - Wall Plaster (Skim Coat)Location:

07.2 7 4 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Shower - Wall Plaster (Base Coat)Location:

08.1 8 3 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Wall Plaster (Skim Coat)Location:

08.2 8 4 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Wall Plaster (Base Coat)Location:

See Reporting notes on last page



Client Name:

222102493

Adelaide Environmental Health

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 2 of 5

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

09.1 9 3 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room - Wall Plaster (Skim Coat)Location:

09.2 9 4 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room - Wall Plaster (Base Coat)Location:

10.1 10 3 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Shower - Wall Plaster (Skim Coat)Location:

10.2 10 4 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Shower - Wall Plaster (Base Coat)Location:

11 11 5 ---- ---- ---- ---- Chrysotile 4.8 NA

1st Fl., Girl's Locker Room (Above Plaster Ceiling) - Pipe InsulationLocation:

12 12 5 ---- ---- ---- ---- NA/PS NA

1st Fl., Girl's Locker Room (Above Plaster Ceiling) - Pipe InsulationLocation:

13 13 5 ---- ---- ---- ---- NA/PS NA

1st Fl., Girl's Locker Room (Above Plaster Ceiling) - Pipe InsulationLocation:

14 14 6 ---- ---- ---- ---- NAD NA

1st Fl., Storage Room 147A (Above Ceiling On Pipe) - Pipe Insulation WrapLocation:

15 15 6 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room (Above Ceiling On Pipe) - Pipe Insulation WrapLocation:

16 16 6 ---- ---- ---- ---- NAD NA

1st Fl., Corridor (Above Ceiling On Pipe) - Pipe Insulation WrapLocation:

17 17 7 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room, Stall Divider - Marble PanelLocation:

18 18 7 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room, Stall Divider - Marble PanelLocation:

19 19 8 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Ceramic Wall Tile GroutLocation:

20 20 8 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Shower - Ceramic Wall Tile GroutLocation:

21 21 9 0.202 56.5 7.6 35.9 NAD NAD

1st Fl., Girl's Locker Room - Ceramic Wall Tile Adhesive OnlyLocation:

22 22 9 0.111 56.4 21.0 22.7 NAD NAD

1st Fl., Boy's Locker Room - Ceramic Wall Tile Adhesive OnlyLocation:

See Reporting notes on last page



Client Name:

222102493

Adelaide Environmental Health

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 3 of 5

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

23L1 23 10 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Wall CMU BlockLocation:

23L2 23 11 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Wall CMU Block MortarLocation:

24L1 24 10 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room - Wall CMU BlockLocation:

24L2 24 11 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Locker Room - Wall CMU Block MortarLocation:

25 25 12 ---- ---- ---- ---- NAD NA

1st Fl., Storage Room 147A Soffit - SheetrockLocation:

26 26 12 ---- ---- ---- ---- NAD NA

1st Fl., Storage Room 147A Soffit - SheetrockLocation:

27L1 27 13 ---- ---- ---- ---- NAD NA

1st Fl., Entry C-9 - Wall BrickLocation:

27L2 27 14 ---- ---- ---- ---- NAD NA

1st Fl., Entry C-9 - Wall Brick MortarLocation:

28L1 28 13 ---- ---- ---- ---- NAD NA

Ext., Exterior Facade O/S C-9 Entry - BrickLocation:

28L2 28 14 ---- ---- ---- ---- NAD NA

Ext., Exterior Facade O/S C-9 Entry - Brick MortarLocation:

29 29 15 0.257 25.0 36.1 38.9 NAD NAD

1st Fl., Corridor 116, Suspended Ceiling - 2' x 4' Ceiling TileLocation:

30 30 15 0.163 24.4 42.1 33.5 NAD NAD

1st Fl., Corridor 116, Suspended Ceiling - 2' x 4' Ceiling TileLocation:

31 31 16 0.148 59.0 35.1 5.9 NAD NAD

1st Fl., Storage Room 146, Suspended Ceiling - 2' x 4' Tectum Ceiling TileLocation:

32 32 16 0.180 59.1 35.7 5.3 NAD NAD

1st Fl., Storage Room 146, Suspended Ceiling - 2' x 4' Tectum Ceiling TileLocation:

33 33 17 0.085 90.5 7.6 1.9 NAD NAD

1st Fl., Boy's Locker Room, Electrical Wiring - Insulation (Black)Location:

34 34 17 0.106 89.5 5.8 4.6 NAD NAD

1st Fl., Girl's Locker Room, Electrical Wiring - Insulation (Black)Location:

See Reporting notes on last page



Client Name:

222102493

Adelaide Environmental Health

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 4 of 5

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

35 35 18 0.102 88.1 9.4 2.5 NAD NAD

1st Fl., Girl's Locker Room, Electrical Wiring - Insulation (White)Location:

36 36 18 0.108 88.0 7.8 4.2 NAD NAD

1st Fl., Boy's Locker Room, Electrical Wiring - Insulation (White)Location:

37L1 37 19 0.330 36.6 61.0 2.5 NAD NAD

1st Fl., Girl's Team Room (On CMU Wall) - Cove Base MoldingLocation:

37L2 37 20 0.167 37.2 44.0 18.8 NAD NAD

1st Fl., Girl's Team Room (On CMU Wall) - Cove Base Molding AdhesiveLocation:

38L1 38 19 0.345 36.5 58.9 4.6 NAD NAD

1st Fl., Girl's Team Room (On CMU Wall) - Cove Base MoldingLocation:

38L2 38 20 0.244 46.5 18.0 35.6 NAD NAD

1st Fl., Girl's Team Room (On CMU Wall) - Cove Base Molding AdhesiveLocation:

39 39 21 ---- ---- ---- ---- NAD NA

1st Fl., Gym Storage Room, Between Unit - Vibration Isolator DamperLocation:

40 40 21 ---- ---- ---- ---- NAD NA

1st Fl., Gym Storage Room, Between Unit - Vibration Isolator DamperLocation:

41 41 22 ---- ---- ---- ---- NAD NA

1st Fl., Corridor 116 - Terrazzo FloorLocation:

42 42 22 ---- ---- ---- ---- NAD NA

1st Fl., Corridor 116 - Terrazzo FloorLocation:

43 43 23 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Shower - Ceramic Floor Tile Mudset / GroutLocation:

44 44 23 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Ceramic Floor Tile Mudset / GroutLocation:

45 45 24 ---- ---- ---- ---- NAD NA

1st Fl., Boy's Locker Room - Floor Concrete SlabLocation:

46 46 24 ---- ---- ---- ---- NAD NA

1st Fl., Girl's Shower - Floor Concrete SlabLocation:

47 47 25 0.298 32.1 12.0 55.9 NAD NAD

1st Fl., Entry C-9, Floor (On Concrete) - Carpet MasticLocation:

48 48 25 0.292 39.9 14.4 45.7 NAD NAD

1st Fl., Entry C-9, Floor (On Concrete) - Carpet MasticLocation:

See Reporting notes on last page



Client Name:

222102493

Adelaide Environmental Health

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 5 of 5

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

49L1 49 26 0.331 28.8 24.0 40.7 Chrysotile 6.5 NA

1st Fl., Boy's Coach Office, Floor (On Concrete) - 9'' x 9'' Floor TileLocation:

49L2 49 27 0.182 79.7 13.8 6.3 NAD Chrysotile Trace

1st Fl., Boy's Coach Office, Floor (On Concrete) - 9'' x 9'' Floor Tile MasticLocation:

50L1 50 26 0.342 30.0 23.3 46.7 NA/PS NA

1st Fl., Girl's Coach Office, Floor (On Concrete) - 9'' x 9'' Floor TileLocation:

50L2 50 27 0.209 80.3 12.7 6.9 NAD Chrysotile Trace

1st Fl., Girl's Coach Office, Floor (On Concrete) - 9'' x 9'' Floor Tile MasticLocation:

51 51 28 0.334 47.7 24.4 27.9 NAD NAD

1st Fl., Entry C-9, Along Window System / Frame - Caulk (Interior)Location:

52 52 28 0.137 47.8 31.4 20.8 NAD NAD

Ext., Entry C-9, Along Window System / Frame - Caulk (Exterior)Location:

53 53 29 0.172 80.8 15.9 3.3 NAD NAD

Ext., Entry C-9, Roof (Top Layer On Metal) - EPDMLocation:

54 54 29 0.166 80.6 17.0 2.4 NAD NAD

Ext., Entry C-9, Roof (Top Layer On Metal) - EPDMLocation:

55 55 30 ---- ---- ---- ---- NAD NA

Ext., Entry C-9, Roof (Bottom Layer Between Metal) - FiberboardLocation:

56 56 30 ---- ---- ---- ---- NAD NA

Ext., Entry C-9, Roof (Bottom Layer Between Metal) - FiberboardLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H600-Noran 7 System, Microscope, Serial #: 542-26-10. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Feyza Gungor
Date: 10/20/2022

Reviewed by: Feyza Gungor



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

10/19/22 AmeriSci Job # 222102493
10/19/22

ELAP # 11480 1 13
CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No1 222102493-01.1 NAD
1st Fl., Girl's Shower - Ceiling Plaster (Skim Coat)1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No1 222102493-01.2 NAD
1st Fl., Girl's Shower - Ceiling Plaster (Base Coat)2

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2 222102493-02.1 NAD
1st Fl., Girl's Locker Room - Ceiling Plaster (Skim Coat)1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2 222102493-02.2 NAD
1st Fl., Girl's Locker Room - Ceiling Plaster (Base Coat)2

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No3 222102493-03.1 NAD
1st Fl., Boy's Locker Room - Ceiling Plaster (Skim Coat)1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

See Reporting notes on last page



AmeriSci Job #: 222102493 Page 2 of 13

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No3 222102493-03.2 NAD
1st Fl., Boy's Locker Room - Ceiling Plaster (Base Coat)2

Gray, Heterogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No4 222102493-04.1 NAD
1st Fl., Boy's Shower - Ceiling Plaster (Skim Coat)1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No4 222102493-04.2 NAD
1st Fl., Boy's Shower - Ceiling Plaster (Base Coat)2

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No5 222102493-05.1 NAD
1st Fl., Boy's Coach Office - Ceiling Plaster (Skim Coat)1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No5 222102493-05.2 NAD
1st Fl., Boy's Coach Office - Ceiling Plaster (Base Coat)2

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No6 222102493-06.1 NAD
1st Fl., Gym Storage Room - Wall Plaster (Skim Coat)3

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

See Reporting notes on last page



AmeriSci Job #: 222102493 Page 3 of 13

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No6 222102493-06.2 NAD
1st Fl., Gym Storage Room - Wall Plaster (Base Coat)4

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No7 222102493-07.1 NAD
1st Fl., Boy's Shower - Wall Plaster (Skim Coat)3

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No7 222102493-07.2 NAD
1st Fl., Boy's Shower - Wall Plaster (Base Coat)4

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No8 222102493-08.1 NAD
1st Fl., Boy's Locker Room - Wall Plaster (Skim Coat)3

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No8 222102493-08.2 NAD
1st Fl., Boy's Locker Room - Wall Plaster (Base Coat)4

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No9 222102493-09.1 NAD
1st Fl., Girl's Locker Room - Wall Plaster (Skim Coat)3

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

See Reporting notes on last page



AmeriSci Job #: 222102493 Page 4 of 13

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No9 222102493-09.2 NAD
1st Fl., Girl's Locker Room - Wall Plaster (Base Coat)4

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No10 222102493-10.1 NAD
1st Fl., Girl's Shower - Wall Plaster (Skim Coat)3

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No10 222102493-10.2 NAD
1st Fl., Girl's Shower - Wall Plaster (Base Coat)4

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes11 222102493-11 4.8%
1st Fl., Girl's Locker Room (Above Plaster Ceiling) - Pipe Insulation5

Brown, Homogeneous, Fibrous, Bulk Material
Chrysotile  4.8 %
Cellulose 90%,  Non-fibrous 5.2%

(ELAP 400 PC)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

12 222102493-12 NA/PS
1st Fl., Girl's Locker Room (Above Plaster Ceiling) - Pipe Insulation5

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

13 222102493-13 NA/PS
1st Fl., Girl's Locker Room (Above Plaster Ceiling) - Pipe Insulation5

Bulk Material

See Reporting notes on last page



AmeriSci Job #: 222102493 Page 5 of 13

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No14 222102493-14 NAD
1st Fl., Storage Room 147A (Above Ceiling On Pipe) - Pipe Insulation Wrap6

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 60%,  Fibrous glass 10%,  Non-fibrous 30%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No15 222102493-15 NAD
1st Fl., Girl's Locker Room (Above Ceiling On Pipe) - Pipe Insulation Wrap6

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 60%,  Fibrous glass 5%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No16 222102493-16 NAD
1st Fl., Corridor (Above Ceiling On Pipe) - Pipe Insulation Wrap6

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 60%,  Fibrous glass 5%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No17 222102493-17 NAD
1st Fl., Girl's Locker Room, Stall Divider - Marble Panel7

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No18 222102493-18 NAD
1st Fl., Girl's Locker Room, Stall Divider - Marble Panel7

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No19 222102493-19 NAD
1st Fl., Boy's Locker Room - Ceramic Wall Tile Grout8

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

See Reporting notes on last page
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CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No20 222102493-20 NAD
1st Fl., Girl's Shower - Ceramic Wall Tile Grout8

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No21 222102493-21 NAD
1st Fl., Girl's Locker Room - Ceramic Wall Tile Adhesive Only9

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 35.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No22 222102493-22 NAD
1st Fl., Boy's Locker Room - Ceramic Wall Tile Adhesive Only9

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 22.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No23 222102493-23L1 NAD
1st Fl., Boy's Locker Room - Wall CMU Block10

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No23 222102493-23L2 NAD
1st Fl., Boy's Locker Room - Wall CMU Block Mortar11

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No24 222102493-24L1 NAD
1st Fl., Girl's Locker Room - Wall CMU Block10

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

See Reporting notes on last page
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CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No24 222102493-24L2 NAD
1st Fl., Girl's Locker Room - Wall CMU Block Mortar11

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No25 222102493-25 NAD
1st Fl., Storage Room 147A Soffit - Sheetrock12

White/Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 20%,  Non-fibrous 80%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No26 222102493-26 NAD
1st Fl., Storage Room 147A Soffit - Sheetrock12

White/Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No27 222102493-27L1 NAD
1st Fl., Entry C-9 - Wall Brick13

Red, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No27 222102493-27L2 NAD
1st Fl., Entry C-9 - Wall Brick Mortar14

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No28 222102493-28L1 NAD
Ext., Exterior Facade O/S C-9 Entry - Brick13

Red, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

See Reporting notes on last page
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CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No28 222102493-28L2 NAD
Ext., Exterior Facade O/S C-9 Entry - Brick Mortar14

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No29 222102493-29 NAD
1st Fl., Corridor 116, Suspended Ceiling - 2' x 4' Ceiling Tile15

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 38.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No30 222102493-30 NAD
1st Fl., Corridor 116, Suspended Ceiling - 2' x 4' Ceiling Tile15

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 33.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No31 222102493-31 NAD
1st Fl., Storage Room 146, Suspended Ceiling - 2' x 4' Tectum Ceiling Tile16

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 5.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No32 222102493-32 NAD
1st Fl., Storage Room 146, Suspended Ceiling - 2' x 4' Tectum Ceiling Tile16

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 5.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No33 222102493-33 NAD
1st Fl., Boy's Locker Room, Electrical Wiring - Insulation (Black)17

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

See Reporting notes on last page



AmeriSci Job #: 222102493 Page 9 of 13

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No34 222102493-34 NAD
1st Fl., Girl's Locker Room, Electrical Wiring - Insulation (Black)17

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No35 222102493-35 NAD
1st Fl., Girl's Locker Room, Electrical Wiring - Insulation (White)18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No36 222102493-36 NAD
1st Fl., Boy's Locker Room, Electrical Wiring - Insulation (White)18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No37 222102493-37L1 NAD
1st Fl., Girl's Team Room (On CMU Wall) - Cove Base Molding19

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No37 222102493-37L2 NAD
1st Fl., Girl's Team Room (On CMU Wall) - Cove Base Molding Adhesive20

Cream, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 18.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No38 222102493-38L1 NAD
1st Fl., Girl's Team Room (On CMU Wall) - Cove Base Molding19

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

See Reporting notes on last page



AmeriSci Job #: 222102493 Page 10 of 13

CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No38 222102493-38L2 NAD
1st Fl., Girl's Team Room (On CMU Wall) - Cove Base Molding Adhesive20

Cream, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 35.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No39 222102493-39 NAD
1st Fl., Gym Storage Room, Between Unit - Vibration Isolator Damper21

Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 95%,  Non-fibrous 5%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No40 222102493-40 NAD
1st Fl., Gym Storage Room, Between Unit - Vibration Isolator Damper21

Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 95%,  Non-fibrous 5%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No41 222102493-41 NAD
1st Fl., Corridor 116 - Terrazzo Floor22

Peach, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No42 222102493-42 NAD
1st Fl., Corridor 116 - Terrazzo Floor22

Peach, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No43 222102493-43 NAD
1st Fl., Girl's Shower - Ceramic Floor Tile Mudset / Grout23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

See Reporting notes on last page
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CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No44 222102493-44 NAD
1st Fl., Boy's Locker Room - Ceramic Floor Tile Mudset / Grout23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No45 222102493-45 NAD
1st Fl., Boy's Locker Room - Floor Concrete Slab24

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No46 222102493-46 NAD
1st Fl., Girl's Shower - Floor Concrete Slab24

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No47 222102493-47 NAD
1st Fl., Entry C-9, Floor (On Concrete) - Carpet Mastic25

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 55.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No48 222102493-48 NAD
1st Fl., Entry C-9, Floor (On Concrete) - Carpet Mastic25

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 45.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes49 222102493-49L1 6.5%
1st Fl., Boy's Coach Office, Floor (On Concrete) - 9'' x 9'' Floor Tile26

Dark Gray, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  6.5 %
Non-fibrous 40.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

See Reporting notes on last page
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CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No49 222102493-49L2 NAD
1st Fl., Boy's Coach Office, Floor (On Concrete) - 9'' x 9'' Floor Tile Mastic27

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 6.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

50 222102493-50L1 NA/PS
1st Fl., Girl's Coach Office, Floor (On Concrete) - 9'' x 9'' Floor Tile26

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No50 222102493-50L2 NAD
1st Fl., Girl's Coach Office, Floor (On Concrete) - 9'' x 9'' Floor Tile Mastic27

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 7%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No51 222102493-51 NAD
1st Fl., Entry C-9, Along Window System / Frame - Caulk (Interior)28

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 27.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No52 222102493-52 NAD
Ext., Entry C-9, Along Window System / Frame - Caulk (Exterior)28

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 20.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No53 222102493-53 NAD
Ext., Entry C-9, Roof (Top Layer On Metal) - EPDM29

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

See Reporting notes on last page
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CORN:22154.03-IN;  Cornwall Middle School;  122 Main Street,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No54 222102493-54 NAD
Ext., Entry C-9, Roof (Top Layer On Metal) - EPDM29

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No55 222102493-55 NAD
Ext., Entry C-9, Roof (Bottom Layer Between Metal) - Fiberboard30

Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 98%,  Non-fibrous 2%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No56 222102493-56 NAD
Ext., Entry C-9, Roof (Bottom Layer Between Metal) - Fiberboard30

Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 98%,  Non-fibrous 2%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/19/22

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229003, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Kensen Caro
Date: 10/19/2022

Reviewed by: Feyza Gungor













Client Name:

223031693

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall MS;  122 Main Street, Cornwall, NY 12518

AmeriSci Job #: Page 1 of 1

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 115 32 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Men's Bathroom - Ceiling Plaster (Top Coat)Location:

02 116 32 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Women's Bathroom - Ceiling Plaster (Top Coat)Location:

03 117 33 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Men's Bathroom - Ceiling Plaster (Base Coat)Location:

04 118 33 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Women's Bathroom - Ceiling Plaster (Base Coat)Location:

05 119 34 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Men's Bathroom - Wall Plaster (Top Coat)Location:

06 120 34 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Women's Bathroom - Wall Plaster (Top Coat)Location:

07 121 35 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Men's Bathroom - Wall Plaster (Base Coat)Location:

08 122 35 ---- ---- ---- ---- NAD NA

1st Fl., D Wing, Women's Bathroom - Wall Plaster (Base Coat)Location:

09 123 50 0.465 41.6 54.1 4.2 NAD Chrysotile Trace

1st Fl., D Wing, Men's Bathroom - Black Material Behind Radiator CoverLocation:

10 124 50 0.310 44.2 53.5 2.2 NAD Chrysotile Trace

1st Fl., D Wing, Men's Bathroom - Black Material Behind Radiator CoverLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H600-Noran 7 System, Microscope, Serial #: 542-26-10. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Feyza Gungor
Date: 3/10/2023

Reviewed by: Feyza Gungor



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

03/09/23 AmeriSci Job # 223031693
03/10/23

ELAP # 11480 1 3
CORN:22154.01-IN;  Cornwall MS;  122 Main Street, Cornwall,
NY 12518

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No115 223031693-01 NAD
1st Fl., D Wing, Men's Bathroom - Ceiling Plaster (Top Coat)32

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 03/10/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No116 223031693-02 NAD
1st Fl., D Wing, Women's Bathroom - Ceiling Plaster (Top Coat)32

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 03/10/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No117 223031693-03 NAD
1st Fl., D Wing, Men's Bathroom - Ceiling Plaster (Base Coat)33

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 03/10/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No118 223031693-04 NAD
1st Fl., D Wing, Women's Bathroom - Ceiling Plaster (Base Coat)33

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 03/10/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No119 223031693-05 NAD
1st Fl., D Wing, Men's Bathroom - Wall Plaster (Top Coat)34

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 03/10/23

See Reporting notes on last page



AmeriSci Job #: 223031693 Page 2 of 3

CORN:22154.01-IN;  Cornwall MS;  122 Main Street, Cornwall,
NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No120 223031693-06 NAD
1st Fl., D Wing, Women's Bathroom - Wall Plaster (Top Coat)34

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 03/10/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No121 223031693-07 NAD
1st Fl., D Wing, Men's Bathroom - Wall Plaster (Base Coat)35

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 03/10/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No122 223031693-08 NAD
1st Fl., D Wing, Women's Bathroom - Wall Plaster (Base Coat)35

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 03/10/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No123 223031693-09 NAD
1st Fl., D Wing, Men's Bathroom - Black Material Behind Radiator Cover50

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 03/10/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No124 223031693-10 NAD
1st Fl., D Wing, Men's Bathroom - Black Material Behind Radiator Cover50

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 03/10/23

See Reporting notes on last page



AmeriSci Job #: 223031693 Page 3 of 3

CORN:22154.01-IN;  Cornwall MS;  122 Main Street, Cornwall,
NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Motic, Model BA310 Pol Scope, Microscope, Serial #: 1190000538,
by Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Kensen Caro
Date: 3/10/2023

Reviewed by: Feyza Gungor





Client Name:

223063443

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall M.S., 122 Main St., Cornwall, NY

AmeriSci Job #: Page 1 of 2

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 1 1 0.334 11.2 11.2 77.6 NAD NAD

1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - WhiteLocation:

02 2 1 0.342 10.8 11.9 77.4 NAD NAD

1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - WhiteLocation:

03 3 2 0.369 10.1 12.7 77.2 NAD NAD

1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - BlackLocation:

04 4 2 0.341 10.4 12.4 77.2 NAD NAD

1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - BlackLocation:

05 5 3 0.369 9.1 12.1 78.8 NAD NAD

1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - GreenLocation:

06 6 3 0.456 9.7 11.3 79.0 NAD NAD

1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - GreenLocation:

07 7 4 0.335 10.2 13.3 76.5 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - GreenLocation:

08 8 4 0.374 9.6 12.9 77.5 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - GreenLocation:

09 9 5 0.348 11.3 12.2 76.5 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - WhiteLocation:

10 10 5 0.329 11.1 13.6 75.4 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - WhiteLocation:

11 11 6 0.342 10.9 13.1 76.0 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - BlackLocation:

12 12 6 0.365 9.7 55.5 34.7 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - BlackLocation:

13 13 7 0.354 17.6 13.7 68.7 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - RedLocation:

14 14 7 0.334 18.0 14.2 67.8 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - RedLocation:

15 15 8 0.408 17.4 13.9 68.7 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wire - YellowLocation:

16 16 8 0.357 17.6 13.0 69.4 NAD NAD

1st Fl. - C-Wing - Boys Bathroom - Elec. Wire - YellowLocation:

See Reporting notes on last page



Client Name:

223063443

Adelaide Environmental Health

CORN:22154.01-IN;  Cornwall M.S., 122 Main St., Cornwall, NY

AmeriSci Job #: Page 2 of 2

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Marik Peysakhov
Date: 6/24/2023

Reviewed by: Marik Peysakhov



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

06/23/23 AmeriSci Job # 223063443
06/23/23

ELAP # 11480 1 4
CORN:22154.01-IN;  Cornwall M.S., 122 Main St., Cornwall, NY

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No1 223063443-01 NAD
1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - White1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 77.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2 223063443-02 NAD
1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - White1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 77.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No3 223063443-03 NAD
1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - Black2

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 77.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No4 223063443-04 NAD
1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - Black2

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 77.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No5 223063443-05 NAD
1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - Green3

Green, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 78.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

See Reporting notes on last page



AmeriSci Job #: 223063443 Page 2 of 4

CORN:22154.01-IN;  Cornwall M.S., 122 Main St., Cornwall, NY

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No6 223063443-06 NAD
1st Fl. - E-Wing - Girls Bathroom - Elec. Wiring - Green3

Green, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 79%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No7 223063443-07 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - Green4

Green, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 76.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No8 223063443-08 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - Green4

Green, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 77.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No9 223063443-09 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - White5

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 76.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No10 223063443-10 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - White5

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 75.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No11 223063443-11 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - Black6

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 76%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

See Reporting notes on last page



AmeriSci Job #: 223063443 Page 3 of 4

CORN:22154.01-IN;  Cornwall M.S., 122 Main St., Cornwall, NY

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No12 223063443-12 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - Black6

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 34.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No13 223063443-13 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - Red7

Red, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 68.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No14 223063443-14 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wiring - Red7

Red, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 67.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No15 223063443-15 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wire - Yellow8

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 68.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No16 223063443-16 NAD
1st Fl. - C-Wing - Boys Bathroom - Elec. Wire - Yellow8

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 69.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 06/23/23

See Reporting notes on last page



AmeriSci Job #: 223063443 Page 4 of 4

CORN:22154.01-IN;  Cornwall M.S., 122 Main St., Cornwall, NY

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Motic, Model BA310 Pol Scope, Microscope, Serial #: 1190000538,
by Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Kensen Caro
Date: 6/23/2023

Reviewed by: Marik Peysakhov
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Client Name:

222092098

Adelaide Environmental Health

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee Road, Cornwall, NY 12518

AmeriSci Job #: Page 1 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 1 1 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - CMULocation:

02 2 1 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207B - CMULocation:

03 3 2 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - CMU MortarLocation:

04 4 2 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207B - CMU MortarLocation:

05 5 3 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Parge CoatingLocation:

06 6 3 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Parge CoatingLocation:

07 7 3 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Parge CoatingLocation:

08 8 4 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Grout @ UrinalLocation:

09 9 4 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207B - Grout @ UrinalLocation:

10 10 5 0.270 26.9 70.0 3.1 NAD NAD

Floor 1 - Bathroom A33A - Caulking @ FixturesLocation:

11 11 5 0.260 33.1 47.4 19.5 NAD NAD

Floor 1 - Bathroom 107B - Caulking @ FixturesLocation:

12 12 6 0.289 50.5 5.5 44.1 NAD NAD

Floor 2 - Bathroom 207B - 1 x 1 Ceiling Tile Glue DaubsLocation:

13 13 6 0.291 50.9 5.6 43.6 NAD NAD

Floor 2 - Bathroom 207B - 1 x 1 Ceiling Tile Glue DaubsLocation:

14 14 7 0.359 18.6 37.7 39.0 Chrysotile 4.7 NA

Floor 2 - Classroom 201 - Black Coating On SinkLocation:

15 15 7 0.283 18.1 46.6 35.3 NA/PS NA

Floor 2 - Classroom 201 - Black Coating On SinkLocation:

16 16 8 0.121 21.5 41.4 29.7 Chrysotile 7.4 NA

Floor 2 - Classroom 201 - Pink Coating On SinkLocation:

See Reporting notes on last page



Client Name:

222092098

Adelaide Environmental Health

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee Road, Cornwall, NY 12518

AmeriSci Job #: Page 2 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

17 17 8 0.143 16.9 37.7 45.4 NA/PS NA

Floor 1 - Classroom 102 - Pink Coating On SinkLocation:

18 18 9 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Old Fiberglass Pipe WrapLocation:

19 19 9 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Old Fiberglass Pipe WrapLocation:

20 20 9 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Old Fiberglass Pipe WrapLocation:

21 21 10 ---- ---- ---- ---- Chrysotile 10.8 NA

Floor 1 - Bathroom 107B - Mudded FittingLocation:

22 22 10 ---- ---- ---- ---- NA/PS NA

Floor 1 - Bathroom 107B - Mudded FittingLocation:

23 23 10 ---- ---- ---- ---- NA/PS NA

Floor 1 - Bathroom 107B - Mudded FittingLocation:

24 24 11 0.165 20.4 75.1 4.4 NAD NAD

Floor 2 - Bathroom 207B - 1 x 1 Ceiling TileLocation:

25 25 11 0.260 20.6 69.9 9.5 NAD NAD

Floor 2 - Bathroom 207B - 1 x 1 Ceiling TileLocation:

26 26 12 0.207 1.4 45.1 53.5 NAD NAD

Floor 2 - Bathroom 207B - Ceiling Tile - CreatorsLocation:

27 27 12 0.184 2.0 53.3 44.7 NAD NAD

Floor 2 - Bathroom 207B - Ceiling Tile - CreatorsLocation:

28 28 13 0.186 17.3 34.4 48.4 NAD NAD

Floor 1 - Bathroom 107B - Ceiling Tile - Large HolesLocation:

29 29 13 0.406 15.3 28.7 55.9 NAD NAD

Floor 1 - Bathroom 107B - Ceiling Tile - Large HolesLocation:

30 30 14 0.158 26.8 24.2 49.0 NAD NAD

Floor 2 - Classroom 207 - Ceiling Tile - Small Squiggles W/ HolesLocation:

31 31 14 0.200 24.4 28.7 46.9 NAD NAD

Floor 2 - Classroom 207 - Ceiling Tile - Small Squiggles W/ HolesLocation:

32 32 15 0.179 13.6 54.5 31.8 NAD NAD

Floor 2 - Classroom 204 - Ceiling Tile - Large Squiggles W/ HolesLocation:

See Reporting notes on last page



Client Name:

222092098

Adelaide Environmental Health

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee Road, Cornwall, NY 12518

AmeriSci Job #: Page 3 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

33 33 15 0.260 13.6 43.8 42.6 NAD NAD

Floor 2 - Classroom 204 - Ceiling Tile - Large Squiggles W/ HolesLocation:

34 34 16 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107A - Ceramic Floor Tile - GroutLocation:

35 35 16 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207B - Ceramic Floor Tile - GroutLocation:

36 36 17 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107A - Ceramic Floor Tile - MudsetLocation:

37 37 17 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207B - Ceramic Floor Tile - MudsetLocation:

38 38 18 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207A - Plaster Ceiling - Top CoatLocation:

39 39 18 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207A - Plaster Ceiling - Top CoatLocation:

40 40 18 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207A - Plaster Ceiling - Top CoatLocation:

41 41 18 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Plaster Ceiling - Top CoatLocation:

42 42 18 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Plaster Ceiling - Top CoatLocation:

43 43 19 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207A - Plaster Ceiling - Base CoatLocation:

44 44 19 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207A - Plaster Ceiling - Base CoatLocation:

45 45 19 ---- ---- ---- ---- NAD NA

Floor 2 - Bathroom 207A - Plaster Ceiling - Base CoatLocation:

46 46 19 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Plaster Ceiling - Base CoatLocation:

47 47 19 ---- ---- ---- ---- NAD NA

Floor 1 - Bathroom 107B - Plaster Ceiling - Base CoatLocation:

48 48 20 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 116 - Plaster Wall - Top CoatLocation:

See Reporting notes on last page



Client Name:

222092098

Adelaide Environmental Health

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee Road, Cornwall, NY 12518

AmeriSci Job #: Page 4 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

49 49 20 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 102 - Plaster Wall - Top CoatLocation:

50 50 20 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 102 - Plaster Wall - Top CoatLocation:

51 51 20 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 106 - Plaster Wall - Top CoatLocation:

52 52 20 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 106 - Plaster Wall - Top CoatLocation:

53 53 21 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 116 - Plaster Wall - Base CoatLocation:

54 54 21 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 102 - Plaster Wall - Base CoatLocation:

55 55 21 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 102 - Plaster Wall - Base CoatLocation:

56 56 21 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 106 - Plaster Wall - Base CoatLocation:

57 57 21 ---- ---- ---- ---- NAD NA

Floor 1 - Classroom 106 - Plaster Wall - Base CoatLocation:

58 58 22 0.113 61.7 11.5 26.9 NAD NAD

Floor 1 - Classroom 102 - Adhesive @ Casewalk & WallLocation:

59 59 22 0.198 46.7 38.6 14.6 NAD NAD

Floor 1 - Classroom 106 - Adhesive @ Casewalk & WallLocation:

60 60 23 0.372 15.7 45.1 39.1 NAD NAD

Floor 2 - Classroom 204 - 12 x 12 Brown W/ White MarbleLocation:

61 61 23 0.425 18.0 47.6 34.4 NAD NAD

Floor 2 - Classroom 204 - 12 x 12 Brown W/ White MarbleLocation:

62 62 24 0.304 17.0 47.1 35.9 NAD NAD

Floor 2 - Classroom 201 - 12 x 12 Tan W/ White MarbleLocation:

63 63 24 0.260 15.5 49.7 34.8 NAD NAD

Floor 2 - Classroom 201 - 12 x 12 Tan W/ White MarbleLocation:

64 64 25 0.193 84.5 11.8 3.7 NAD NAD

Floor 2 - Classroom 201 - 12 x 12 Floor Tile Mastic (Brown)Location:

See Reporting notes on last page



Client Name:

222092098

Adelaide Environmental Health

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee Road, Cornwall, NY 12518

AmeriSci Job #: Page 5 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

65 65 25 0.125 90.2 9.4 0.4 NAD NAD

Floor 2 - Classroom 201 - 12 x 12 Floor Tile Mastic (Brown)Location:

66 66 26 0.260 15.6 84.3 0.1 NAD NAD

Floor 2 - Classroom 209 - 12 x 12 Blue W/ Black & White Floor TileLocation:

67 67 26 0.353 17.5 80.7 1.9 NAD NAD

Floor 2 - Classroom 205 - 12 x 12 Blue W/ Black & White Floor Tile (Bottom Layer)Location:

68 68 27 0.257 19.7 45.2 35.2 NAD NAD

Floor 2 - Classroom 209 - 12 x 12 Blue W/ Gray Mottle FT (Top Layer)Location:

69 69 27 0.272 19.9 46.1 34.0 NAD NAD

Floor 2 - Classroom 209 - 12 x 12 Blue W/ Gray Mottle FT (Top Layer)Location:

70 70 28 0.224 27.4 22.3 41.9 Chrysotile 8.4 NA

Floor 2 - Classroom 203 - 9 x 9 Green W/ White Floor TileLocation:

71 71 28 0.188 28.8 16.7 54.5 NA/PS NA

Floor 2 - Classroom 203 - 9 x 9 Green W/ White Floor TileLocation:

72 72 29 0.304 27.2 31.0 35.0 Chrysotile 6.7 NA

Floor 2 - Classroom 205 - 9 x 9 Gray Floor TileLocation:

73 73 29 0.195 26.4 23.8 49.8 NA/PS NA

Floor 2 - Classroom 205 - 9 x 9 Gray Floor TileLocation:

74 76 31 0.174 84.2 8.1 7.7 NAD Chrysotile Trace

Floor 2 - Classroom 205 - 9 x 9 Mastic - BlackLocation:

75 77 31 0.092 84.8 8.1 6.9 NAD Chrysotile <1.0

Floor 2 - Classroom 203 - 9 x 9 Mastic - BlackLocation:

76 78 32 ---- ---- ---- ---- NAD NA

Floor 2 - Classroom 209 - Leveling CompoundLocation:

77 79 32 ---- ---- ---- ---- NAD NA

Floor 2 - Classroom 209 - Leveling CompoundLocation:

78 80 33 0.277 22.8 61.3 15.9 NAD NAD

Floor 2 - Classroom 105 - 12 x 12 Tan W/ Brown & White StreaksLocation:

79 81 33 0.226 23.1 70.7 6.2 NAD NAD

Floor 2 - Classroom 105 - 12 x 12 Tan W/ Brown & White StreaksLocation:

80 82 34 0.226 23.1 70.7 6.2 NAD NAD

Floor 2 - Classroom 210 - 12 x 12 Beige W/ White, Blue & RustLocation:

See Reporting notes on last page



Client Name:

222092098

Adelaide Environmental Health

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee Road, Cornwall, NY 12518

AmeriSci Job #: Page 6 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

81 83 34 0.266 22.1 71.6 6.3 NAD NAD

Floor 2 - Classroom 210 - 12 x 12 Beige W/ White, Blue & RustLocation:

82L1 84 35 0.328 35.3 63.7 1.0 NAD NAD

Floor 2 - Classroom 206 - CovebaseLocation:

82L2 84 35 0.222 47.8 17.7 34.6 NAD NAD

Floor 2 - Classroom 206 - Covebase W/ AdhesiveLocation:

83L1 85 35 0.326 35.5 64.4 0.1 NAD NAD

Floor 2 - Classroom 206 - CovebaseLocation:

83L2 85 35 0.299 48.9 3.6 47.4 NAD NAD

Floor 2 - Classroom 206 - Covebase W/ AdhesiveLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Khaalid W. Perine
Date: 9/15/2022

Reviewed by: Khaalid W. Perine



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

09/14/22 AmeriSci Job # 222092098
09/15/22

ELAP # 11480 1 15
CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee Road,
Cornwall, NY 12518

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No1 222092098-01 NAD
Floor 1 - Bathroom 107B - CMU1

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2 222092098-02 NAD
Floor 2 - Bathroom 207B - CMU1

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No3 222092098-03 NAD
Floor 1 - Bathroom 107B - CMU Mortar2

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No4 222092098-04 NAD
Floor 2 - Bathroom 207B - CMU Mortar2

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No5 222092098-05 NAD
Floor 1 - Bathroom 107B - Parge Coating3

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 2 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No6 222092098-06 NAD
Floor 1 - Bathroom 107B - Parge Coating3

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No7 222092098-07 NAD
Floor 1 - Bathroom 107B - Parge Coating3

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No8 222092098-08 NAD
Floor 1 - Bathroom 107B - Grout @ Urinal4

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No9 222092098-09 NAD
Floor 2 - Bathroom 207B - Grout @ Urinal4

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No10 222092098-10 NAD
Floor 1 - Bathroom A33A - Caulking @ Fixtures5

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No11 222092098-11 NAD
Floor 1 - Bathroom 107B - Caulking @ Fixtures5

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 19.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 3 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No12 222092098-12 NAD
Floor 2 - Bathroom 207B - 1 x 1 Ceiling Tile Glue Daubs6

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 44.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No13 222092098-13 NAD
Floor 2 - Bathroom 207B - 1 x 1 Ceiling Tile Glue Daubs6

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 43.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes14 222092098-14 4.7%
Floor 2 - Classroom 201 - Black Coating On Sink7

Black, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  4.7 %
Non-fibrous 39%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

15 222092098-15 NA/PS
Floor 2 - Classroom 201 - Black Coating On Sink7

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes16 222092098-16 7.4%
Floor 2 - Classroom 201 - Pink Coating On Sink8

Pink, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  7.4 %
Non-fibrous 29.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

17 222092098-17 NA/PS
Floor 1 - Classroom 102 - Pink Coating On Sink8

Bulk Material

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 4 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No18 222092098-18 NAD
Floor 1 - Bathroom 107B - Old Fiberglass Pipe Wrap9

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 75%,  Non-fibrous 25%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No19 222092098-19 NAD
Floor 1 - Bathroom 107B - Old Fiberglass Pipe Wrap9

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 75%,  Non-fibrous 25%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No20 222092098-20 NAD
Floor 1 - Bathroom 107B - Old Fiberglass Pipe Wrap9

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 75%,  Non-fibrous 25%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes21 222092098-21 10.8%
Floor 1 - Bathroom 107B - Mudded Fitting10

Off-White, Homogeneous, Fibrous, Bulk Material
Chrysotile  10.8 %
Fibrous glass 20%,  Non-fibrous 69.2%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

22 222092098-22 NA/PS
Floor 1 - Bathroom 107B - Mudded Fitting10

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

23 222092098-23 NA/PS
Floor 1 - Bathroom 107B - Mudded Fitting10

Bulk Material

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 5 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No24 222092098-24 NAD
Floor 2 - Bathroom 207B - 1 x 1 Ceiling Tile11

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No25 222092098-25 NAD
Floor 2 - Bathroom 207B - 1 x 1 Ceiling Tile11

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 9.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No26 222092098-26 NAD
Floor 2 - Bathroom 207B - Ceiling Tile - Creators12

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 53.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No27 222092098-27 NAD
Floor 2 - Bathroom 207B - Ceiling Tile - Creators12

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 44.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No28 222092098-28 NAD
Floor 1 - Bathroom 107B - Ceiling Tile - Large Holes13

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 48.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No29 222092098-29 NAD
Floor 1 - Bathroom 107B - Ceiling Tile - Large Holes13

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 55.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 6 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No30 222092098-30 NAD
Floor 2 - Classroom 207 - Ceiling Tile - Small Squiggles W/ Holes14

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 49%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No31 222092098-31 NAD
Floor 2 - Classroom 207 - Ceiling Tile - Small Squiggles W/ Holes14

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 46.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No32 222092098-32 NAD
Floor 2 - Classroom 204 - Ceiling Tile - Large Squiggles W/ Holes15

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 31.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No33 222092098-33 NAD
Floor 2 - Classroom 204 - Ceiling Tile - Large Squiggles W/ Holes15

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 42.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No34 222092098-34 NAD
Floor 1 - Bathroom 107A - Ceramic Floor Tile - Grout16

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No35 222092098-35 NAD
Floor 2 - Bathroom 207B - Ceramic Floor Tile - Grout16

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 7 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No36 222092098-36 NAD
Floor 1 - Bathroom 107A - Ceramic Floor Tile - Mudset17

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No37 222092098-37 NAD
Floor 2 - Bathroom 207B - Ceramic Floor Tile - Mudset17

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No38 222092098-38 NAD
Floor 2 - Bathroom 207A - Plaster Ceiling - Top Coat18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No39 222092098-39 NAD
Floor 2 - Bathroom 207A - Plaster Ceiling - Top Coat18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No40 222092098-40 NAD
Floor 2 - Bathroom 207A - Plaster Ceiling - Top Coat18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No41 222092098-41 NAD
Floor 1 - Bathroom 107B - Plaster Ceiling - Top Coat18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 8 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No42 222092098-42 NAD
Floor 1 - Bathroom 107B - Plaster Ceiling - Top Coat18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No43 222092098-43 NAD
Floor 2 - Bathroom 207A - Plaster Ceiling - Base Coat19

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No44 222092098-44 NAD
Floor 2 - Bathroom 207A - Plaster Ceiling - Base Coat19

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No45 222092098-45 NAD
Floor 2 - Bathroom 207A - Plaster Ceiling - Base Coat19

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No46 222092098-46 NAD
Floor 1 - Bathroom 107B - Plaster Ceiling - Base Coat19

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No47 222092098-47 NAD
Floor 1 - Bathroom 107B - Plaster Ceiling - Base Coat19

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page
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CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No48 222092098-48 NAD
Floor 1 - Classroom 116 - Plaster Wall - Top Coat20

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No49 222092098-49 NAD
Floor 1 - Classroom 102 - Plaster Wall - Top Coat20

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No50 222092098-50 NAD
Floor 1 - Classroom 102 - Plaster Wall - Top Coat20

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No51 222092098-51 NAD
Floor 1 - Classroom 106 - Plaster Wall - Top Coat20

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No52 222092098-52 NAD
Floor 1 - Classroom 106 - Plaster Wall - Top Coat20

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No53 222092098-53 NAD
Floor 1 - Classroom 116 - Plaster Wall - Base Coat21

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page
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CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No54 222092098-54 NAD
Floor 1 - Classroom 102 - Plaster Wall - Base Coat21

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No55 222092098-55 NAD
Floor 1 - Classroom 102 - Plaster Wall - Base Coat21

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No56 222092098-56 NAD
Floor 1 - Classroom 106 - Plaster Wall - Base Coat21

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No57 222092098-57 NAD
Floor 1 - Classroom 106 - Plaster Wall - Base Coat21

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No58 222092098-58 NAD
Floor 1 - Classroom 102 - Adhesive @ Casewalk & Wall22

Yellow/Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 26.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No59 222092098-59 NAD
Floor 1 - Classroom 106 - Adhesive @ Casewalk & Wall22

Yellow/Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 14.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 11 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No60 222092098-60 NAD
Floor 2 - Classroom 204 - 12 x 12 Brown W/ White Marble23

White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 39.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No61 222092098-61 NAD
Floor 2 - Classroom 204 - 12 x 12 Brown W/ White Marble23

White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 34.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No62 222092098-62 NAD
Floor 2 - Classroom 201 - 12 x 12 Tan W/ White Marble24

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 35.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No63 222092098-63 NAD
Floor 2 - Classroom 201 - 12 x 12 Tan W/ White Marble24

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 34.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No64 222092098-64 NAD
Floor 2 - Classroom 201 - 12 x 12 Floor Tile Mastic (Brown)25

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No65 222092098-65 NAD
Floor 2 - Classroom 201 - 12 x 12 Floor Tile Mastic (Brown)25

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 12 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No66 222092098-66 NAD
Floor 2 - Classroom 209 - 12 x 12 Blue W/ Black & White Floor Tile26

Blue, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No67 222092098-67 NAD
Floor 2 - Classroom 205 - 12 x 12 Blue W/ Black & White Floor Tile (Bottom
Layer)

26

Blue, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No68 222092098-68 NAD
Floor 2 - Classroom 209 - 12 x 12 Blue W/ Gray Mottle FT (Top Layer)27

Green/Blue, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 35.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No69 222092098-69 NAD
Floor 2 - Classroom 209 - 12 x 12 Blue W/ Gray Mottle FT (Top Layer)27

Green/Blue, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 34%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes70 222092098-70 8.4%
Floor 2 - Classroom 203 - 9 x 9 Green W/ White Floor Tile28

Olive, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  8.4 %
Non-fibrous 41.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

71 222092098-71 NA/PS
Floor 2 - Classroom 203 - 9 x 9 Green W/ White Floor Tile28

Bulk Material

See Reporting notes on last page



AmeriSci Job #: 222092098 Page 13 of 15

CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes72 222092098-72 6.7%
Floor 2 - Classroom 205 - 9 x 9 Gray Floor Tile29

Gray, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  6.7 %
Non-fibrous 35%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

73 222092098-73 NA/PS
Floor 2 - Classroom 205 - 9 x 9 Gray Floor Tile29

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No76 222092098-74 NAD
Floor 2 - Classroom 205 - 9 x 9 Mastic - Black31

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 7.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No77 222092098-75 NAD
Floor 2 - Classroom 203 - 9 x 9 Mastic - Black31

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 7.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No78 222092098-76 NAD
Floor 2 - Classroom 209 - Leveling Compound32

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No79 222092098-77 NAD
Floor 2 - Classroom 209 - Leveling Compound32

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page
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CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No80 222092098-78 NAD
Floor 2 - Classroom 105 - 12 x 12 Tan W/ Brown & White Streaks33

Tan, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 15.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No81 222092098-79 NAD
Floor 2 - Classroom 105 - 12 x 12 Tan W/ Brown & White Streaks33

Tan, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 6.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No82 222092098-80 NAD
Floor 2 - Classroom 210 - 12 x 12 Beige W/ White, Blue & Rust34

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 6.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No83 222092098-81 NAD
Floor 2 - Classroom 210 - 12 x 12 Beige W/ White, Blue & Rust34

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 6.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No84 222092098-82L1 NAD
Floor 2 - Classroom 206 - Covebase35

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No84 222092098-82L2 NAD
Floor 2 - Classroom 206 - Covebase W/ Adhesive35

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 34.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page
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CORN 22276.00-IN;  Cornwall Elementary School;  99 Lee
Road, Cornwall, NY 12518

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No85 222092098-83L1 NAD
Floor 2 - Classroom 206 - Covebase35

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No85 222092098-83L2 NAD
Floor 2 - Classroom 206 - Covebase W/ Adhesive35

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 47.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229915, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Kensen Caro
Date: 9/15/2022

Reviewed by: Khaalid W. Perine
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AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

12/01/22 AmeriSci Job # 222121015
12/01/22

ELAP # 11480 1 1
CORN:22278.00;  Cornwall On Hudson ES;  234 Hudson St.,
Cornwall On Hudson, NY 12520

PPLM Bulk Asbestos Report
DDate Received
DDate Examined

RRE:
oofPPage

PP.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes88 222121015-01 20%
Ext. - Transite Board Above Window34

Gray, Homogeneous, Fibrous, Cementitious, Bulk Material
Chrysotile  20.0 %
Non-fibrous 80%

(by NYS ELAP 198.1)
by Ivan H. Reyes
on 12/01/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

89 222121015-02 NA/PS
Ext. - Transite Board Above Window34

Bulk Material

RReporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229915, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Ivan H. Reyes
Date: 12/1/2022

Reviewed by: Ivan H. Reyes





Client Name:
222092096
Adelaide Environmental Health

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson Street, Cornwall-On-Hudson, NY 12520

AmeriSci Job #: Page 1 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive
Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos
Inorganic %

HG
Area

** Asbestos % by
PLM/DS

** Asbestos % by
TEM

AmeriSci
Sample #

01 1 1 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Ceramic Floor GroutLocation:

02 2 1 ---- ---- ---- ---- NAD NA
1st Fl., Girls Bathroom - Ceramic Floor GroutLocation:

03 3 2 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Ceramic Floor MudsetLocation:

04 4 2 ---- ---- ---- ---- NAD NA
1st Fl., Girls Bathroom - Ceramic Floor MudsetLocation:

05 5 3 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Concrete FloorLocation:

06 6 3 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Concrete FloorLocation:

07 7 4 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Ceramic Wall GroutLocation:

08 8 4 ---- ---- ---- ---- NAD NA
1st Fl., Girls Bathroom - Ceramic Wall GroutLocation:

09 9 5 0.483 35.6 54.4 9.9 NAD NAD
1st Fl., Boys Bathroom - Ceramic Wall AdhesiveLocation:

10 10 5 0.206 27.2 52.8 20.0 NAD NAD
1st Fl., Girls Bathroom - Ceramic Wall AdhesiveLocation:

11 11 6 0.231 14.0 84.7 1.4 NAD NAD
2nd Fl., All Gender Bathroom - 12 x 12 Off-White W/ Gray Floor TileLocation:

12 12 6 0.338 12.1 83.2 4.8 NAD NAD
2nd Fl., All Gender Bathroom - 12 x 12 Off-White W/ Gray Floor TileLocation:

13 13 7 0.220 19.3 53.2 27.5 NAD NAD
2nd Fl., Hallway - 12 x 12 Beige W/ Brown Floor TileLocation:

14 14 7 0.205 17.6 57.0 25.5 NAD NAD
2nd Fl., Hallway - 12 x 12 Beige W/ Brown Floor TileLocation:

15 15 8 0.181 57.8 25.4 16.8 NAD NAD
2nd Fl., All Gender Bathroom - Brown Floor Tile MasticLocation:

16 16 8 0.164 58.9 24.7 16.4 NAD NAD
2nd Fl., Hallway - Brown Floor Tile MasticLocation:

See Reporting notes on last page



Client Name:
222092096
Adelaide Environmental Health

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson Street, Cornwall-On-Hudson, NY 12520

AmeriSci Job #: Page 2 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive
Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos
Inorganic %

HG
Area

** Asbestos % by
PLM/DS

** Asbestos % by
TEM

AmeriSci
Sample #

17 17 9 0.323 14.1 81.1 4.7 NAD NAD
2nd Fl., Hallway - Ceiling Tile (Deep Craters)Location:

18 18 9 0.204 17.4 79.1 3.5 NAD NAD
2nd Fl., Hallway - Ceiling Tile (Deep Craters)Location:

19 19 10 0.145 16.8 54.1 29.1 NAD NAD
2nd Fl., All Gender Bathroom - Ceiling Tile (Sheetrock Type)Location:

20 20 10 0.150 17.4 54.4 28.2 NAD NAD
2nd Fl., All Gender Bathroom - Ceiling Tile (Sheetrock Type)Location:

21L1 21 11 0.213 54.4 44.2 1.4 NAD NAD
2nd Fl., All Gender Bathroom - Cove BaseLocation:

21L2 21 11 0.241 45.3 37.8 16.9 NAD NAD
2nd Fl., All Gender Bathroom - Cove Base W/ AdhesiveLocation:

22L1 22 11 0.227 51.4 47.8 0.8 NAD NAD
2nd Fl., All Gender Bathroom - Cove BaseLocation:

22L2 22 11 0.281 46.2 42.5 11.3 NAD NAD
2nd Fl., All Gender Bathroom - Cove Base W/ AdhesiveLocation:

23 23 12 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Clay BlockLocation:

24 24 12 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Clay BlockLocation:

25 25 13 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Clay Block MortarLocation:

26 26 13 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Clay Block MortarLocation:

27 27 14 0.088 49.7 42.6 7.7 NAD NAD
3rd Fl., Boys Bathroom - Older Wall Adhesive (Behind Bui.)Location:

28 28 14 0.192 50.9 8.1 41.0 NAD NAD
3rd Fl., Boys Bathroom - Older Wall Adhesive (Behind Bui.)Location:

29 29 15 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Textured Coating (Type 1) On Plaster WallLocation:

30 30 15 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Textured Coating (Type 1) On Plaster WallLocation:

See Reporting notes on last page



Client Name:
222092096
Adelaide Environmental Health

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson Street, Cornwall-On-Hudson, NY 12520

AmeriSci Job #: Page 3 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive
Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos
Inorganic %

HG
Area

** Asbestos % by
PLM/DS

** Asbestos % by
TEM

AmeriSci
Sample #

31 31 15 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Textured Coating (Type 1) On Plaster WallLocation:

32 32 15 ---- ---- ---- ---- NAD NA
1st Fl., Girls Bathroom - Textured Coating (Type 1) On Plaster WallLocation:

33 33 15 ---- ---- ---- ---- NAD NA
1st Fl., Girls Bathroom - Textured Coating (Type 1) On Plaster WallLocation:

34 34 16 ---- ---- ---- ---- Chrysotile 3.3 NA
3rd Fl., Boys Bathroom - Textured Coating (Type 2) On Plaster WallLocation:

35 35 16 ---- ---- ---- ---- NA/PS NA
3rd Fl., Girls Bathroom - Textured Coating (Type 2) On Plaster WallLocation:

36 36 16 ---- ---- ---- ---- NA/PS NA
3rd Fl., Girls Bathroom - Textured Coating (Type 2) On Plaster WallLocation:

37 37 17 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - SheetrockLocation:

38 38 17 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - SheetrockLocation:

39 39 18 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Joint CompoundLocation:

40 40 18 ---- ---- ---- ---- NAD NA
1st Fl., Boys Bathroom - Joint CompoundLocation:

41 41 19 0.253 65.3 18.4 16.4 NAD NAD
3rd Fl., Boys Bathroom - Epoxy Coating On FloorLocation:

42 42 19 0.318 60.4 19.4 20.2 NAD NAD
3rd Fl., Boys Bathroom - Epoxy Coating On FloorLocation:

43 43 20 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Leveling Compound (Type 1)Location:

44 44 20 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Leveling Compound (Type 1)Location:

45 45 21 ---- ---- ---- ---- NAD NA
2nd Fl., All Gender Bathroom - Leveling Compound (Type 2)Location:

46 46 21 ---- ---- ---- ---- NAD NA
2nd Fl., All Gender Bathroom - Leveling Compound (Type 2)Location:

See Reporting notes on last page



Client Name:
222092096
Adelaide Environmental Health

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson Street, Cornwall-On-Hudson, NY 12520

AmeriSci Job #: Page 4 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive
Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos
Inorganic %

HG
Area

** Asbestos % by
PLM/DS

** Asbestos % by
TEM

AmeriSci
Sample #

47 47 22 ---- ---- ---- ---- NAD NA
1st Fl., Girls Bathroom - Wall Plaster (Top Coat)Location:

48 48 22 ---- ---- ---- ---- NAD NA
2nd Fl., All Gender Bathroom - Wall Plaster (Top Coat)Location:

49 49 22 ---- ---- ---- ---- NAD NA
3rd Fl., Room 304 - Wall Plaster (Top Coat)Location:

50 50 22 ---- ---- ---- ---- NAD NA
3rd Fl., Room 303 - Wall Plaster (Top Coat)Location:

51 51 22 ---- ---- ---- ---- NAD NA
Nurses Office - Wall Plaster (Top Coat)Location:

52 52 22 ---- ---- ---- ---- NAD NA
Cafeteria - Wall Plaster (Top Coat)Location:

53 53 22 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Wall Plaster (Top Coat)Location:

54 54 23 ---- ---- ---- ---- NAD NA
1st Fl., Girls Bathroom - Wall Plaster (Base Coat)Location:

55 55 23 ---- ---- ---- ---- NAD NA
2nd Fl., All Gender Bathroom - Wall Plaster (Base Coat)Location:

56 56 23 ---- ---- ---- ---- NAD NA
3rd Fl., Room 304 - Wall Plaster (Base Coat)Location:

57 57 23 ---- ---- ---- ---- NAD NA
3rd Fl., Room 303 - Wall Plaster (Base Coat)Location:

58 58 23 ---- ---- ---- ---- NAD NA
Nurses Office - Wall Plaster (Base Coat)Location:

59 59 23 ---- ---- ---- ---- NAD NA
Cafeteria - Wall Plaster (Base Coat)Location:

60 60 23 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Wall Plaster (Base Coat)Location:

61 61 24 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Ceiling Plaster (Top Coat)Location:

62 62 24 ---- ---- ---- ---- NAD NA
3rd Fl., Girls Bathroom - Ceiling Plaster (Top Coat)Location:

See Reporting notes on last page



Client Name:
222092096
Adelaide Environmental Health

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson Street, Cornwall-On-Hudson, NY 12520

AmeriSci Job #: Page 5 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive
Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos
Inorganic %

HG
Area

** Asbestos % by
PLM/DS

** Asbestos % by
TEM

AmeriSci
Sample #

63 63 24 ---- ---- ---- ---- NAD NA
Nurses Office - Ceiling Plaster (Base Coat)Location:

64 64 24 ---- ---- ---- ---- NAD NA
Cafeteria - Ceiling Plaster (Base Coat)Location:

65 65 24 ---- ---- ---- ---- NAD NA
Cafeteria - Ceiling Plaster (Base Coat)Location:

66 66 25 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Ceiling Plaster (Base Coat)Location:

67 67 25 ---- ---- ---- ---- NAD NA
3rd Fl., Girls Bathroom - Ceiling Plaster (Base Coat)Location:

68 68 25 ---- ---- ---- ---- NAD NA
Nurses Office - Ceiling Plaster (Base Coat)Location:

69 69 25 ---- ---- ---- ---- NAD NA
Cafeteria - Ceiling Plaster (Base Coat)Location:

70 70 25 ---- ---- ---- ---- NAD NA
Cafeteria - Ceiling Plaster (Base Coat)Location:

71 71 26 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Dura Rock WallboardLocation:

72 72 26 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Dura Rock WallboardLocation:

73 73 27 0.245 48.2 41.7 10.2 NAD NAD
Ext. - Window Caulk (Type 1) @ Bottom SillLocation:

74 74 27 0.488 31.7 59.2 9.1 NAD NAD
Ext. - Window Caulk (Type 1) @ Bottom SillLocation:

75 75 28 0.223 48.1 44.7 6.9 Chrysotile <0.25 Chrysotile <1.0
Ext. - Window Caulk (Type 2) @ Side Of WindowLocation:

76 76 28 0.349 50.8 44.4 4.6 Chrysotile <0.25 Chrysotile <1.0
Ext. - Window Caulk (Type 2) @ Side Of WindowLocation:

77 77 29 0.325 24.5 54.9 16.7 Chrysotile 3.9 NA
Ext. - Window Caulk (Type 3) Older Caulk (2nd Layer)Location:

78 78 29 0.378 25.0 52.6 22.4 NA/PS NA
Ext. - Window Caulk (Type 3) Older Caulk (2nd Layer)Location:

See Reporting notes on last page



Client Name:
222092096
Adelaide Environmental Health

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson Street, Cornwall-On-Hudson, NY 12520

AmeriSci Job #: Page 6 of 6

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive
Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos
Inorganic %

HG
Area

** Asbestos % by
PLM/DS

** Asbestos % by
TEM

AmeriSci
Sample #

79 79 30 0.128 35.8 63.5 0.6 NAD NAD
3rd Fl., Boys Bathroom - Caulk @ FixturesLocation:

80 80 30 0.129 34.9 63.6 1.5 NAD NAD
2nd Fl., Boys Bathroom - Caulk @ FixturesLocation:

81 81 31 ---- ---- ---- ---- NAD NA
Nurses Office - Duct Insulation WrapLocation:

82 82 31 ---- ---- ---- ---- NAD NA
Nurses Office - Duct Insulation WrapLocation:

83 83 31 ---- ---- ---- ---- NAD NA
Nurses Office - Duct Insulation WrapLocation:

84 84 32 ---- ---- ---- ---- NAD NA
Ext. - Brick MortarLocation:

85 85 32 ---- ---- ---- ---- NAD NA
Ext. - Brick MortarLocation:

86 86 33 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Ceramic Wall Tile MudsetLocation:

87 87 33 ---- ---- ---- ---- NAD NA
3rd Fl., Boys Bathroom - Ceramic Wall Tile MudsetLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Khaalid W. Perine
Date: 9/15/2022

Reviewed by: Khaalid W. Perine



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

09/14/22 AmeriSci Job # 222092096
09/15/22

ELAP # 11480 1 16
CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PPLM Bulk Asbestos Report
DDate Received
DDate Examined

RRE:
oofPPage

PP.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No1 222092096-01 NAD
1st Fl., Boys Bathroom - Ceramic Floor Grout1

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2 222092096-02 NAD
1st Fl., Girls Bathroom - Ceramic Floor Grout1

Grey, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No3 222092096-03 NAD
1st Fl., Boys Bathroom - Ceramic Floor Mudset2

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No4 222092096-04 NAD
1st Fl., Girls Bathroom - Ceramic Floor Mudset2

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No5 222092096-05 NAD
1st Fl., Boys Bathroom - Concrete Floor3

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 2 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No6 222092096-06 NAD
3rd Fl., Boys Bathroom - Concrete Floor3

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No7 222092096-07 NAD
1st Fl., Boys Bathroom - Ceramic Wall Grout4

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No8 222092096-08 NAD
1st Fl., Girls Bathroom - Ceramic Wall Grout4

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No9 222092096-09 NAD
1st Fl., Boys Bathroom - Ceramic Wall Adhesive5

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 9.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No10 222092096-10 NAD
1st Fl., Girls Bathroom - Ceramic Wall Adhesive5

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 20%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No11 222092096-11 NAD
2nd Fl., All Gender Bathroom - 12 x 12 Off-White W/ Gray Floor Tile6

Off-White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 3 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No12 222092096-12 NAD
2nd Fl., All Gender Bathroom - 12 x 12 Off-White W/ Gray Floor Tile6

Off-White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No13 222092096-13 NAD
2nd Fl., Hallway - 12 x 12 Beige W/ Brown Floor Tile7

Peach, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 27.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No14 222092096-14 NAD
2nd Fl., Hallway - 12 x 12 Beige W/ Brown Floor Tile7

Peach, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 25.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No15 222092096-15 NAD
2nd Fl., All Gender Bathroom - Brown Floor Tile Mastic8

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 16.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No16 222092096-16 NAD
2nd Fl., Hallway - Brown Floor Tile Mastic8

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 16.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No17 222092096-17 NAD
2nd Fl., Hallway - Ceiling Tile (Deep Craters)9

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 4 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No18 222092096-18 NAD
2nd Fl., Hallway - Ceiling Tile (Deep Craters)9

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No19 222092096-19 NAD
2nd Fl., All Gender Bathroom - Ceiling Tile (Sheetrock Type)10

Off-White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 29.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No20 222092096-20 NAD
2nd Fl., All Gender Bathroom - Ceiling Tile (Sheetrock Type)10

Off-White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 28.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No21 222092096-21L1 NAD
2nd Fl., All Gender Bathroom - Cove Base11

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No21 222092096-21L2 NAD
2nd Fl., All Gender Bathroom - Cove Base W/ Adhesive11

Cream, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 16.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No22 222092096-22L1 NAD
2nd Fl., All Gender Bathroom - Cove Base11

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 5 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No22 222092096-22L2 NAD
2nd Fl., All Gender Bathroom - Cove Base W/ Adhesive11

Cream, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No23 222092096-23 NAD
3rd Fl., Boys Bathroom - Clay Block12

Red, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No24 222092096-24 NAD
3rd Fl., Boys Bathroom - Clay Block12

Red, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No25 222092096-25 NAD
3rd Fl., Boys Bathroom - Clay Block Mortar13

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No26 222092096-26 NAD
3rd Fl., Boys Bathroom - Clay Block Mortar13

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No27 222092096-27 NAD
3rd Fl., Boys Bathroom - Older Wall Adhesive (Behind Bui.)14

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 7.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 6 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No28 222092096-28 NAD
3rd Fl., Boys Bathroom - Older Wall Adhesive (Behind Bui.)14

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 41%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No29 222092096-29 NAD
1st Fl., Boys Bathroom - Textured Coating (Type 1) On Plaster Wall15

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No30 222092096-30 NAD
1st Fl., Boys Bathroom - Textured Coating (Type 1) On Plaster Wall15

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No31 222092096-31 NAD
1st Fl., Boys Bathroom - Textured Coating (Type 1) On Plaster Wall15

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No32 222092096-32 NAD
1st Fl., Girls Bathroom - Textured Coating (Type 1) On Plaster Wall15

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No33 222092096-33 NAD
1st Fl., Girls Bathroom - Textured Coating (Type 1) On Plaster Wall15

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 7 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes34 222092096-34 3.3%
3rd Fl., Boys Bathroom - Textured Coating (Type 2) On Plaster Wall16

White, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  3.3 %
Non-fibrous 96.7%

(ELAP 400 PC)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

35 222092096-35 NA/PS
3rd Fl., Girls Bathroom - Textured Coating (Type 2) On Plaster Wall16

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

36 222092096-36 NA/PS
3rd Fl., Girls Bathroom - Textured Coating (Type 2) On Plaster Wall16

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No37 222092096-37 NAD
1st Fl., Boys Bathroom - Sheetrock17

Off-White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No38 222092096-38 NAD
1st Fl., Boys Bathroom - Sheetrock17

Off-White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No39 222092096-39 NAD
1st Fl., Boys Bathroom - Joint Compound18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 8 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No40 222092096-40 NAD
1st Fl., Boys Bathroom - Joint Compound18

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No41 222092096-41 NAD
3rd Fl., Boys Bathroom - Epoxy Coating On Floor19

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 16.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No42 222092096-42 NAD
3rd Fl., Boys Bathroom - Epoxy Coating On Floor19

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 20.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No43 222092096-43 NAD
3rd Fl., Boys Bathroom - Leveling Compound (Type 1)20

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No44 222092096-44 NAD
3rd Fl., Boys Bathroom - Leveling Compound (Type 1)20

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No45 222092096-45 NAD
2nd Fl., All Gender Bathroom - Leveling Compound (Type 2)21

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page
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CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No46 222092096-46 NAD
2nd Fl., All Gender Bathroom - Leveling Compound (Type 2)21

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No47 222092096-47 NAD
1st Fl., Girls Bathroom - Wall Plaster (Top Coat)22

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No48 222092096-48 NAD
2nd Fl., All Gender Bathroom - Wall Plaster (Top Coat)22

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No49 222092096-49 NAD
3rd Fl., Room 304 - Wall Plaster (Top Coat)22

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No50 222092096-50 NAD
3rd Fl., Room 303 - Wall Plaster (Top Coat)22

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No51 222092096-51 NAD
Nurses Office - Wall Plaster (Top Coat)22

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page
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CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No52 222092096-52 NAD
Cafeteria - Wall Plaster (Top Coat)22

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No53 222092096-53 NAD
3rd Fl., Boys Bathroom - Wall Plaster (Top Coat)22

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No54 222092096-54 NAD
1st Fl., Girls Bathroom - Wall Plaster (Base Coat)23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No55 222092096-55 NAD
2nd Fl., All Gender Bathroom - Wall Plaster (Base Coat)23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No56 222092096-56 NAD
3rd Fl., Room 304 - Wall Plaster (Base Coat)23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No57 222092096-57 NAD
3rd Fl., Room 303 - Wall Plaster (Base Coat)23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 11 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No58 222092096-58 NAD
Nurses Office - Wall Plaster (Base Coat)23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No59 222092096-59 NAD
Cafeteria - Wall Plaster (Base Coat)23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No60 222092096-60 NAD
3rd Fl., Boys Bathroom - Wall Plaster (Base Coat)23

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No61 222092096-61 NAD
3rd Fl., Boys Bathroom - Ceiling Plaster (Top Coat)24

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No62 222092096-62 NAD
3rd Fl., Girls Bathroom - Ceiling Plaster (Top Coat)24

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No63 222092096-63 NAD
Nurses Office - Ceiling Plaster (Base Coat)24

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 12 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No64 222092096-64 NAD
Cafeteria - Ceiling Plaster (Base Coat)24

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No65 222092096-65 NAD
Cafeteria - Ceiling Plaster (Base Coat)24

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No66 222092096-66 NAD
3rd Fl., Boys Bathroom - Ceiling Plaster (Base Coat)25

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No67 222092096-67 NAD
3rd Fl., Girls Bathroom - Ceiling Plaster (Base Coat)25

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No68 222092096-68 NAD
Nurses Office - Ceiling Plaster (Base Coat)25

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No69 222092096-69 NAD
Cafeteria - Ceiling Plaster (Base Coat)25

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Animal hair  2%,  Cellulose Trace,  Non-fibrous 98%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 13 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No70 222092096-70 NAD
Cafeteria - Ceiling Plaster (Base Coat)25

Gray, Homogeneous, Fibrous, Cementitious, Bulk Material

Animal hair  2%,  Cellulose 1%,  Non-fibrous 97%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No71 222092096-71 NAD
3rd Fl., Boys Bathroom - Dura Rock Wallboard26

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Fibrous glass Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No72 222092096-72 NAD
3rd Fl., Boys Bathroom - Dura Rock Wallboard26

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Fibrous glass Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No73 222092096-73 NAD
Ext. - Window Caulk (Type 1) @ Bottom Sill27

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 10.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No74 222092096-74 NAD
Ext. - Window Caulk (Type 1) @ Bottom Sill27

Gray/White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 9.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

1Yes75 222092096-75 Trace (<0.25 % pc)
Ext. - Window Caulk (Type 2) @ Side Of Window28

Gray, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  <0.25 % pc
Non-fibrous 7.1%

(ELAP 400 PC)
by Kensen Caro
on 09/15/22

See Reporting notes on last page
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CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

1Yes76 222092096-76 Trace (<0.25 % pc)
Ext. - Window Caulk (Type 2) @ Side Of Window28

Gray, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  <0.25 % pc
Non-fibrous 4.8%

(ELAP 400 PC)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes77 222092096-77 3.9%
Ext. - Window Caulk (Type 3) Older Caulk (2nd Layer)29

Gray/Brown, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  3.9 %
Non-fibrous 16.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

78 222092096-78 NA/PS
Ext. - Window Caulk (Type 3) Older Caulk (2nd Layer)29

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No79 222092096-79 NAD
3rd Fl., Boys Bathroom - Caulk @ Fixtures30

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No80 222092096-80 NAD
2nd Fl., Boys Bathroom - Caulk @ Fixtures30

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No81 222092096-81 NAD
Nurses Office - Duct Insulation Wrap31

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 60%,  Fibrous glass 25%,  Non-fibrous 15%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page



AmeriSci Job #: 222092096 Page 15 of 16

CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No82 222092096-82 NAD
Nurses Office - Duct Insulation Wrap31

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 60%,  Fibrous glass 25%,  Non-fibrous 15%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No83 222092096-83 NAD
Nurses Office - Duct Insulation Wrap31

Silver/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 60%,  Fibrous glass 25%,  Non-fibrous 15%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No84 222092096-84 NAD
Ext. - Brick Mortar32

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No85 222092096-85 NAD
Ext. - Brick Mortar32

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No86 222092096-86 NAD
3rd Fl., Boys Bathroom - Ceramic Wall Tile Mudset33

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No87 222092096-87 NAD
3rd Fl., Boys Bathroom - Ceramic Wall Tile Mudset33

White, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/15/22

See Reporting notes on last page
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CORN:22278.00-IN;  Cornwall On Hudson ES;  234 Hudson
Street, Cornwall-On-Hudson, NY 12520

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

RReporting Notes:
(1) Sample prepared for analysis by ELAP 198.6 method

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229915, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Kensen Caro
Date: 9/15/2022

Reviewed by: Khaalid W. Perine

















 

 

 

APPENDIX E 

XRF READINGS 



Adelaide Environmental Heath Associates Inc. 
1511 Route 22, Suite C-24 

Brewster, New York 10509 
Adelaide Project# CORN:24103.02-IN 

Project Name: Cornwall Phase 3 
Inspector: Jason Fullum 

 

Page 1 of 1 
 

Reading 
# Date Time Space Type Floor Room Component Side Substrate Color Condition Lead Concentration 

(mg/cm2) Result 

1 6/7/2024 11:40:01   Calibration      1 Positive 
2 6/7/2024 11:40:20   Calibration      1 Positive 
3 6/7/2024 11:40:50   Calibration      1.1 Positive 
4 6/7/2024 11:45:19 Middle School Ground Parking Lot Floor Floor Tar White Intact 0.1 Negative 
5 6/7/2024 11:47:10 Middle School Ground Parking Lot Floor Floor Tar Blue Intact 0.4 Negative 
6 6/7/2024 11:50:03 Middle School Ground Parking Lot Floor Floor Tar Yellow Intact 0.1 Negative 
7 6/7/2024 11:55:09   Calibration      1.2 Positive 
8 6/7/2024 11:55:38   Calibration      1.1 Positive 
9 6/7/2024 11:56:20   Calibration      1.1 Positive 

10 6/7/2024 12:05:05   Calibration      1.2 Positive 
11 6/7/2024 12:05:35   Calibration      1.1 Positive 
12 6/7/2024 12:06:02   Calibration      0.9 Negative 
13 6/7/2024 12:10:00 Elem School Ground Parking Lot Floor Floor Tar Blue Intact 0.2 Negative 
14 6/7/2024 12:12:38 Elem School Ground Parking Lot Floor Floor Tar Yellow Intact 0.1 Negative 
15 6/7/2024 12:15:55 Elem School Ground Parking Lot Floor Floor Tar White Intact 0.4 Negative 
16 6/7/2024 12:20:05   Calibration      1.1 Positive 
17 6/7/2024 12:20:39   Calibration      1.1 Positive 
18 6/7/2024 12:21:25   Calibration      0.9 Negative 

 



 

 

 

PREVIOUS XRF READINGS 
 
 



 

CORNWALL 

MIDDLE 

SCHOOL 



 Adelaide Environmental Heath Associates Inc.  
                    1511 Route 22, Suite C24  
                                                                                                                             Brewster, New York 10509 
 

Page 1 of 1 
 

Reading 
# 

Date Time Job Number Job Name Space Type Floor Room Component Side Substrate Color Condition 
Lead 

Concentration 
Units Result Inspector Name 

1 3/7/2023 19:12:37 22154.01-IN Cornwall MS Middle School  Calibration      1 mg/cm2 Positive David Seddon 

2 3/7/2023 19:12:48 22154.01-IN Cornwall MS Middle School  Calibration      1 mg/cm2 Positive David Seddon 

3 3/7/2023 19:12:58 22154.01-IN Cornwall MS Middle School  Calibration      1.1 mg/cm2 Positive David Seddon 

4 3/7/2023 19:13:23 22154.01-IN Cornwall MS Middle School 1st Floor Men's Bathroom Wall A Plaster Blue Intact 0.1 mg/cm2 Negative David Seddon 

5 3/7/2023 19:13:29 22154.01-IN Cornwall MS Middle School 1st Floor Men's Bathroom Wall A Ceramic Blue Intact 0.1 mg/cm2 Negative David Seddon 

6 3/7/2023 19:13:35 22154.01-IN Cornwall MS Middle School 1st Floor Men's Bathroom Radiator Cover A Metal Blue Intact 0.2 mg/cm2 Negative David Seddon 

7 3/7/2023 19:13:40 22154.01-IN Cornwall MS Middle School 1st Floor Men's Bathroom Door Frame A Metal Blue Intact 0.6 mg/cm2 Negative David Seddon 

8 3/7/2023 19:13:47 22154.01-IN Cornwall MS Middle School 1st Floor Men's Bathroom Door   A Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

9 3/7/2023 19:13:56 22154.01-IN Cornwall MS Middle School 1st Floor Men's Bathroom Ceiling Ceiling Plaster Blue Intact 0 mg/cm2 Negative David Seddon 

10 3/7/2023 19:14:10 22154.01-IN Cornwall MS Middle School 1st Floor Women's Bathroom Wall A Plaster Pink Intact 0.2 mg/cm2 Negative David Seddon 

11 3/7/2023 19:14:16 22154.01-IN Cornwall MS Middle School 1st Floor Women's Bathroom Wall A Ceramic Cream Intact 0.7 mg/cm2 Negative David Seddon 

12 3/7/2023 19:14:25 22154.01-IN Cornwall MS Middle School 1st Floor Women's Bathroom Radiator Cover A Metal Pink Intact 0.2 mg/cm2 Negative David Seddon 

13 3/7/2023 19:14:32 22154.01-IN Cornwall MS Middle School 1st Floor Women's Bathroom Door Frame A Metal Green Intact 0.5 mg/cm2 Negative David Seddon 

14 3/7/2023 19:14:38 22154.01-IN Cornwall MS Middle School 1st Floor Women's Bathroom Door   A Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

15 3/7/2023 19:14:47 22154.01-IN Cornwall MS Middle School 1st Floor Women's Bathroom Ceiling Ceiling Plaster White Intact 0 mg/cm2 Negative David Seddon 

16 3/7/2023 19:15:15 22154.01-IN Cornwall MS Middle School  Calibration      1.1 mg/cm2 Positive David Seddon 

17 3/7/2023 19:15:26 22154.01-IN Cornwall MS Middle School  Calibration      1.2 mg/cm2 Positive David Seddon 

18 3/7/2023 19:15:37 22154.01-IN Cornwall MS Middle School  Calibration      1 mg/cm2 Positive David Seddon 

 



 Adelaide Environmental Heath Associates Inc.  
                    1511 Route 22, Suite C24  
                                                                                                                             Brewster, New York 10509 
 

Page 1 of 1 
 

Reading 
# 

Date Time Job Number Job Name Space Type Floor Room Component Side Substrate Color Condition 
Lead 

Concentration 
Units Result Inspector Name 

1 9/12/2022 11:12:31 22154.01-IN Cornwall Middle School  Calibration      0.9 mg/cm2 Negative David Seddon 

2 9/12/2022 11:12:45 22154.01-IN Cornwall Middle School  Calibration      1 mg/cm2 Positive David Seddon 

3 9/12/2022 11:12:57 22154.01-IN Cornwall Middle School  Calibration      0.9 mg/cm2 Negative David Seddon 

4 9/12/2022 11:14:50 22154.01-IN Cornwall Middle School 2nd Floor D104 Ceiling Ceiling Plaster White Intact 0 mg/cm2 Negative David Seddon 

5 9/12/2022 11:15:12 22154.01-IN Cornwall Middle School 2nd Floor D104 Door Case A Metal White Intact 0.1 mg/cm2 Negative David Seddon 

6 9/12/2022 11:15:32 22154.01-IN Cornwall Middle School 2nd Floor D104 Door A Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

7 9/12/2022 11:18:10 22154.01-IN Cornwall Middle School 2nd Floor D104 Vest Door A Plaster White Intact 0.3 mg/cm2 Negative David Seddon 

8 9/12/2022 11:18:26 22154.01-IN Cornwall Middle School 2nd Floor D104 Vest Wall A Plaster White Intact 0.7 mg/cm2 Negative David Seddon 

9 9/12/2022 11:18:41 22154.01-IN Cornwall Middle School 2nd Floor D104 Vest Wall A Plaster White Intact 0.6 mg/cm2 Negative David Seddon 

10 9/12/2022 11:39:10 22154.01-IN Cornwall Middle School 2nd Floor Girls Bathroom Wall B Plaster White Intact 0 mg/cm2 Negative David Seddon 

11 9/12/2022 11:39:32 22154.01-IN Cornwall Middle School 2nd Floor Girls Bathroom Ceiling Ceiling Plaster White Intact 0 mg/cm2 Negative David Seddon 

12 9/12/2022 11:46:07 22154.01-IN Cornwall Middle School 1st Floor D Wing Boys Bathroom Ceiling Ceiling Sheetrock White Intact 0.1 mg/cm2 Negative David Seddon 

13 9/12/2022 11:47:24 22154.01-IN Cornwall Middle School 1st Floor D Wing Boys Bathroom Ceiling Ceiling Plaster White Intact 0.1 mg/cm2 Negative David Seddon 

14 9/12/2022 11:47:42 22154.01-IN Cornwall Middle School 1st Floor D Wing Boys Bathroom Wall B Plaster White Intact 0 mg/cm2 Negative David Seddon 

15 9/12/2022 11:48:06 22154.01-IN Cornwall Middle School 1st Floor D Wing Boys Bathroom Door Case A Metal White Intact 0.1 mg/cm2 Negative David Seddon 

16 9/12/2022 11:48:29 22154.01-IN Cornwall Middle School 1st Floor D Wing Boys Bathroom Door A Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

17 9/12/2022 12:05:44 22154.01-IN Cornwall Middle School 1st Floor D Wing Girls Bathroom Ceiling Ceiling Sheetrock White Intact 0 mg/cm2 Negative David Seddon 

18 9/12/2022 12:06:14 22154.01-IN Cornwall Middle School 1st Floor D Wing Girls Bathroom Door Case A Metal White Intact 0 mg/cm2 Negative David Seddon 

19 9/12/2022 12:06:34 22154.01-IN Cornwall Middle School 1st Floor D Wing Girls Bathroom Door A Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

20 9/12/2022 12:08:13 22154.01-IN Cornwall Middle School 1st Floor D Wing Girls Bathroom Radiator Cover B Metal White Intact 0.1 mg/cm2 Negative David Seddon 

21 9/12/2022 12:15:39 22154.01-IN Cornwall Middle School 1st Floor D Wing Hallway Wall A Plaster White Intact 0.6 mg/cm2 Negative David Seddon 

22 9/12/2022 13:55:47 22154.01-IN Cornwall Middle School  Calibration      1 mg/cm2 Positive David Seddon 

23 9/12/2022 13:56:00 22154.01-IN Cornwall Middle School  Calibration      1 mg/cm2 Positive David Seddon 

24 9/12/2022 13:56:12 22154.01-IN Cornwall Middle School  Calibration      0.9 mg/cm2 Negative David Seddon 

25 9/12/2022 13:56:25 22154.01-IN Cornwall Middle School  Calibration      1 mg/cm2 Positive David Seddon 

26 9/12/2022 13:56:47 22154.01-IN Cornwall Middle School 1st Floor B103 Ceiling Ceiling Plaster White Intact 0.1 mg/cm2 Negative David Seddon 

27 9/12/2022 13:57:12 22154.01-IN Cornwall Middle School 1st Floor B103 Wall B Plaster White Intact 0 mg/cm2 Negative David Seddon 

28 9/12/2022 13:57:22 22154.01-IN Cornwall Middle School 1st Floor B103 Wall A Plaster White Intact 0 mg/cm2 Negative David Seddon 

29 9/12/2022 14:02:46 22154.01-IN Cornwall Middle School 1st Floor B102 Wall A Plaster White Intact 0.3 mg/cm2 Negative David Seddon 

30 9/12/2022 14:04:29 22154.01-IN Cornwall Middle School 1st Floor B102 Ceiling Ceiling Plaster White Intact 0.2 mg/cm2 Negative David Seddon 

 



 

CORNWALL 

ELEMENTARY 

SCHOOL 



 Adelaide Environmental Heath Associates Inc.  
                    1511 Route 22, Suite C24  
                                                                                                                             Brewster, New York 10509 
 

Page 1 of 4 
 

Reading 
# 

Date Time Job Number Job Name 
Space 
Type 

Floor Room Component Side Substrate Color Condition 
Lead 

Concentration 
Units Result Inspector Name 

1 9/9/2022 8:10:27 22276.00-IN Cornwall Elementary School  Calibration      1 mg/cm2 Positive David Seddon 

2 9/9/2022 8:10:39 22276.00-IN Cornwall Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

3 9/9/2022 8:10:51 22276.00-IN Cornwall Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

4 9/9/2022 8:13:07 22276.00-IN Cornwall Elementary School  Calibration      1 mg/cm2 Positive David Seddon 

5 9/9/2022 8:13:53 22276.00-IN Cornwall Elementary School 2nd Floor 201 Wall D CMU Cream Intact 0.1 mg/cm2 Negative David Seddon 

6 9/9/2022 8:14:31 22276.00-IN Cornwall Elementary School 2nd Floor 201 Wall B CMU Brown Intact 1.6 mg/cm2 Positive David Seddon 

7 9/9/2022 8:14:40 22276.00-IN Cornwall Elementary School 2nd Floor 201 Wall B CMU Brown Intact 2.5 mg/cm2 Positive David Seddon 

8 9/9/2022 8:17:19 22276.00-IN Cornwall Elementary School 2nd Floor 203 Wall D CMU Cream Intact 0.3 mg/cm2 Negative David Seddon 

9 9/9/2022 8:17:32 22276.00-IN Cornwall Elementary School 2nd Floor 203 Wall D Plaster Cream Intact 0.3 mg/cm2 Negative David Seddon 

10 9/9/2022 8:17:54 22276.00-IN Cornwall Elementary School 2nd Floor 203 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

11 9/9/2022 8:18:19 22276.00-IN Cornwall Elementary School 2nd Floor 203 Casework Door D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

12 9/9/2022 8:18:35 22276.00-IN Cornwall Elementary School 2nd Floor 203 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

13 9/9/2022 8:29:53 22276.00-IN Cornwall Elementary School 2nd Floor 206 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

14 9/9/2022 8:30:00 22276.00-IN Cornwall Elementary School 2nd Floor 206 Casework Door D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

15 9/9/2022 8:30:11 22276.00-IN Cornwall Elementary School 2nd Floor 206 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

16 9/9/2022 8:30:32 22276.00-IN Cornwall Elementary School 2nd Floor 206 Wall D CMU Cream Intact 0.1 mg/cm2 Negative David Seddon 

17 9/9/2022 8:30:48 22276.00-IN Cornwall Elementary School 2nd Floor 206 Wall D CMU Blue Intact 0.4 mg/cm2 Negative David Seddon 

18 9/9/2022 8:51:23 22276.00-IN Cornwall Elementary School 2nd Floor 208 Wall D CMU Blue Intact 0.4 mg/cm2 Negative David Seddon 

19 9/9/2022 8:51:40 22276.00-IN Cornwall Elementary School 2nd Floor 208 Wall D CMU Blue Intact 0.1 mg/cm2 Negative David Seddon 

20 9/9/2022 8:51:56 22276.00-IN Cornwall Elementary School 2nd Floor 208 Wall D Plaster Cream Intact 0.1 mg/cm2 Negative David Seddon 

21 9/9/2022 8:52:15 22276.00-IN Cornwall Elementary School 2nd Floor 208 Casework Door D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

22 9/9/2022 8:52:31 22276.00-IN Cornwall Elementary School 2nd Floor 208 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

23 9/9/2022 8:52:49 22276.00-IN Cornwall Elementary School 2nd Floor 208 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

24 9/9/2022 8:54:28 22276.00-IN Cornwall Elementary School 2nd Floor 209 Cabinet B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

25 9/9/2022 8:54:43 22276.00-IN Cornwall Elementary School 2nd Floor 209 Casework Door B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

26 9/9/2022 8:55:05 22276.00-IN Cornwall Elementary School 2nd Floor 209 Casework Shelf B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

27 9/9/2022 8:55:33 22276.00-IN Cornwall Elementary School 2nd Floor 209 Wall B CMU Blue Intact 0 mg/cm2 Negative David Seddon 

28 9/9/2022 8:55:52 22276.00-IN Cornwall Elementary School 2nd Floor 209 Wall B CMU Cream Intact 0.1 mg/cm2 Negative David Seddon 

29 9/9/2022 8:56:05 22276.00-IN Cornwall Elementary School 2nd Floor 209 Wall B Plaster Cream Intact 0.3 mg/cm2 Negative David Seddon 

30 9/9/2022 9:07:21 22276.00-IN Cornwall Elementary School 2nd Floor 210 Wall D Plaster Cream Intact 0.2 mg/cm2 Negative David Seddon 

31 9/9/2022 9:07:40 22276.00-IN Cornwall Elementary School 2nd Floor 210 Wall D CMU Cream Intact 0.4 mg/cm2 Negative David Seddon 

32 9/9/2022 9:08:03 22276.00-IN Cornwall Elementary School 2nd Floor 210 Wall D CMU Blue Intact 0.1 mg/cm2 Negative David Seddon 

33 9/9/2022 9:08:30 22276.00-IN Cornwall Elementary School 2nd Floor 210 Casework Door D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

34 9/9/2022 9:08:51 22276.00-IN Cornwall Elementary School 2nd Floor 210 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

35 9/9/2022 9:09:09 22276.00-IN Cornwall Elementary School 2nd Floor 210 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

36 9/9/2022 9:11:17 22276.00-IN Cornwall Elementary School 2nd Floor 213 Cabinet B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

37 9/9/2022 9:13:41 22276.00-IN Cornwall Elementary School 2nd Floor 213 Casework Shelf B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

38 9/9/2022 9:15:34 22276.00-IN Cornwall Elementary School 2nd Floor 213 Casework Door B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

39 9/9/2022 9:15:52 22276.00-IN Cornwall Elementary School 2nd Floor 213 Wall B CMU Blue Intact 0.2 mg/cm2 Negative David Seddon 

40 9/9/2022 9:16:07 22276.00-IN Cornwall Elementary School 2nd Floor 213 Wall B CMU Cream Intact 0 mg/cm2 Negative David Seddon 

41 9/9/2022 9:16:21 22276.00-IN Cornwall Elementary School 2nd Floor 213 Wall B Plaster Cream Intact 0.2 mg/cm2 Negative David Seddon 

42 9/9/2022 9:16:59 22276.00-IN Cornwall Elementary School 2nd Floor 216 Wall B Plaster Cream Intact 0.1 mg/cm2 Negative David Seddon 

43 9/9/2022 9:17:12 22276.00-IN Cornwall Elementary School 2nd Floor 216 Wall B CMU Cream Intact 0.2 mg/cm2 Negative David Seddon 

44 9/9/2022 9:17:31 22276.00-IN Cornwall Elementary School 2nd Floor 216 Wall B CMU Blue Intact 0.3 mg/cm2 Negative David Seddon 
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45 9/9/2022 9:17:53 22276.00-IN Cornwall Elementary School 2nd Floor 216 Casework Shelf B CMU Blue Intact 0 mg/cm2 Negative David Seddon 

46 9/9/2022 9:18:10 22276.00-IN Cornwall Elementary School 2nd Floor 216 Casework Door B CMU Blue Intact 0 mg/cm2 Negative David Seddon 

47 9/9/2022 9:18:27 22276.00-IN Cornwall Elementary School 2nd Floor 216 Cabinet B CMU Blue Intact 0 mg/cm2 Negative David Seddon 

48 9/9/2022 10:18:39 22276.00-IN Cornwall Elementary School 2nd Floor 207B Wall B CMU Cream Intact 0.1 mg/cm2 Negative David Seddon 

49 9/9/2022 10:19:01 22276.00-IN Cornwall Elementary School 2nd Floor 207B Radiator Cover B Metal Cream Intact 0.1 mg/cm2 Negative David Seddon 

50 9/9/2022 10:19:34 22276.00-IN Cornwall Elementary School 2nd Floor 207B Sink Hanger Cap B Metal Cream Intact 0 mg/cm2 Negative David Seddon 

51 9/9/2022 10:20:28 22276.00-IN Cornwall Elementary School 2nd Floor 207B Wall D CMU Cream Intact 0.1 mg/cm2 Negative David Seddon 

52 9/9/2022 10:22:52 22276.00-IN Cornwall Elementary School 2nd Floor 207A Wall D CMU Cream Intact 0.1 mg/cm2 Negative David Seddon 

53 9/9/2022 10:23:08 22276.00-IN Cornwall Elementary School 2nd Floor 207A Wall B CMU Cream Intact 0 mg/cm2 Negative David Seddon 

54 9/9/2022 10:23:34 22276.00-IN Cornwall Elementary School 2nd Floor 207A Ceiling Ceiling Plaster Cream Intact 0 mg/cm2 Negative David Seddon 

55 9/9/2022 10:23:56 22276.00-IN Cornwall Elementary School 2nd Floor 207A Radiator Cover B Metal Cream Intact 0.1 mg/cm2 Negative David Seddon 

56 9/9/2022 10:24:20 22276.00-IN Cornwall Elementary School 2nd Floor 207A Sink Hanger Cap B Metal Cream Intact 0 mg/cm2 Negative David Seddon 

57 9/9/2022 11:03:44 22276.00-IN Cornwall Elementary School 2nd Floor 107B Radiator Cover D Metal Cream Intact 0 mg/cm2 Negative David Seddon 

58 9/9/2022 11:04:11 22276.00-IN Cornwall Elementary School 2nd Floor 107B Sink cover B Metal Cream Intact 0 mg/cm2 Negative David Seddon 

59 9/9/2022 11:04:33 22276.00-IN Cornwall Elementary School 1st Floor 107B Wall B CMU Cream Intact 0.3 mg/cm2 Negative David Seddon 

60 9/9/2022 11:04:48 22276.00-IN Cornwall Elementary School 1st Floor 107B Wall D CMU Cream Intact 0.1 mg/cm2 Negative David Seddon 

61 9/9/2022 11:05:08 22276.00-IN Cornwall Elementary School 1st Floor 107B Wall A CMU Green Intact 0.2 mg/cm2 Negative David Seddon 

62 9/9/2022 11:30:04 22276.00-IN Cornwall Elementary School 1st Floor 107A Wall B CMU Green Intact 0.1 mg/cm2 Negative David Seddon 

63 9/9/2022 11:30:20 22276.00-IN Cornwall Elementary School 1st Floor 107A Wall A CMU Cream Intact 0 mg/cm2 Negative David Seddon 

64 9/9/2022 11:30:50 22276.00-IN Cornwall Elementary School 1st Floor 107A Wall B Metal Green Intact 0.1 mg/cm2 Negative David Seddon 

65 9/9/2022 11:31:33 22276.00-IN Cornwall Elementary School 1st Floor 107A Sink Hanger Cap B Metal Cream Intact 0.1 mg/cm2 Negative David Seddon 

66 9/9/2022 11:39:29 22276.00-IN Cornwall Elementary School 1st Floor A33A Wall A CMU Cream Intact 0.2 mg/cm2 Negative David Seddon 

67 9/9/2022 11:39:42 22276.00-IN Cornwall Elementary School 1st Floor A33A Wall D CMU Cream Intact 0.3 mg/cm2 Negative David Seddon 

68 9/9/2022 11:47:01 22276.00-IN Cornwall Elementary School 1st Floor A33B Wall D CMU Cream Intact 0 mg/cm2 Negative David Seddon 

69 9/9/2022 11:47:10 22276.00-IN Cornwall Elementary School 1st Floor A33B Wall D CMU Cream Intact 0.4 mg/cm2 Negative David Seddon 

70 9/9/2022 13:16:46 22276.00-IN Cornwall Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

71 9/9/2022 13:16:58 22276.00-IN Cornwall Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

72 9/9/2022 13:17:11 22276.00-IN Cornwall Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

73 9/12/2022 7:44:29 22276.00-IN Cornwall Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

74 9/12/2022 7:44:45 22276.00-IN Cornwall Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

75 9/12/2022 7:44:57 22276.00-IN Cornwall Elementary School  Calibration      1 mg/cm2 Positive David Seddon 

76 9/12/2022 7:45:58 22276.00-IN Cornwall Elementary School 1st Floor 102 Wall A CMU Cream Intact 0.3 mg/cm2 Negative David Seddon 

77 9/12/2022 7:46:17 22276.00-IN Cornwall Elementary School 1st Floor 102 Wall A CMU Blue Intact 0.3 mg/cm2 Negative David Seddon 

78 9/12/2022 7:46:34 22276.00-IN Cornwall Elementary School 1st Floor 102 Wall A Plaster Cream Intact 0 mg/cm2 Negative David Seddon 

79 9/12/2022 7:47:01 22276.00-IN Cornwall Elementary School 1st Floor 102 Casework Door A Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

80 9/12/2022 7:47:17 22276.00-IN Cornwall Elementary School 1st Floor 102 Casework Shelf A Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

81 9/12/2022 7:47:34 22276.00-IN Cornwall Elementary School 1st Floor 102 Cabinet A Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

82 9/12/2022 8:01:53 22276.00-IN Cornwall Elementary School 1st Floor 101 Cabinet B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

83 9/12/2022 8:02:06 22276.00-IN Cornwall Elementary School 1st Floor 101 Casework Door B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

84 9/12/2022 8:02:23 22276.00-IN Cornwall Elementary School 1st Floor 101 Casework Shelf B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

85 9/12/2022 8:02:45 22276.00-IN Cornwall Elementary School 1st Floor 101 Wall B CMU Blue Intact 0 mg/cm2 Negative David Seddon 

86 9/12/2022 8:03:08 22276.00-IN Cornwall Elementary School 1st Floor 101 Wall B CMU Cream Intact 0 mg/cm2 Negative David Seddon 

87 9/12/2022 8:03:24 22276.00-IN Cornwall Elementary School 1st Floor 101 Wall B Plaster Cream Intact 0.2 mg/cm2 Negative David Seddon 

88 9/12/2022 8:04:42 22276.00-IN Cornwall Elementary School 1st Floor 103 Wall B Plaster Cream Intact 0.1 mg/cm2 Negative David Seddon 



 Adelaide Environmental Heath Associates Inc.  
                    1511 Route 22, Suite C24  
                                                                                                                             Brewster, New York 10509 
 

Page 3 of 4 
 

Reading 
# 

Date Time Job Number Job Name 
Space 
Type 

Floor Room Component Side Substrate Color Condition 
Lead 

Concentration 
Units Result Inspector Name 

89 9/12/2022 8:04:59 22276.00-IN Cornwall Elementary School 1st Floor 103 Wall B CMU Cream Intact 0.4 mg/cm2 Negative David Seddon 

90 9/12/2022 8:05:40 22276.00-IN Cornwall Elementary School 1st Floor 103 Cabinet B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

91 9/12/2022 8:05:53 22276.00-IN Cornwall Elementary School 1st Floor 103 Casework Door B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

92 9/12/2022 8:06:18 22276.00-IN Cornwall Elementary School 1st Floor 103 Casework Shelf B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

93 9/12/2022 8:19:35 22276.00-IN Cornwall Elementary School 1st Floor 105 Casework Shelf B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

94 9/12/2022 8:19:47 22276.00-IN Cornwall Elementary School 1st Floor 105 Casework Door B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

95 9/12/2022 8:19:59 22276.00-IN Cornwall Elementary School 1st Floor 105 Cabinet B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

96 9/12/2022 8:20:18 22276.00-IN Cornwall Elementary School 1st Floor 105 Wall B Plaster Cream Intact 0.2 mg/cm2 Negative David Seddon 

97 9/12/2022 8:20:32 22276.00-IN Cornwall Elementary School 1st Floor 105 Wall B CMU Cream Intact 0 mg/cm2 Negative David Seddon 

98 9/12/2022 8:25:37 22276.00-IN Cornwall Elementary School 1st Floor 108 Wall D CMU Cream Intact 0.3 mg/cm2 Negative David Seddon 

99 9/12/2022 8:25:52 22276.00-IN Cornwall Elementary School 1st Floor 108 Wall D Plaster Cream Intact 0.2 mg/cm2 Negative David Seddon 

100 9/12/2022 8:26:18 22276.00-IN Cornwall Elementary School 1st Floor 108 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

101 9/12/2022 8:26:31 22276.00-IN Cornwall Elementary School 1st Floor 108 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

102 9/12/2022 8:26:42 22276.00-IN Cornwall Elementary School 1st Floor 108 Casework Door D Wood Varnish Intact 0.1 mg/cm2 Negative David Seddon 

103 9/12/2022 8:28:07 22276.00-IN Cornwall Elementary School 1st Floor 110 Casework Door D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

104 9/12/2022 8:28:18 22276.00-IN Cornwall Elementary School 1st Floor 110 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

105 9/12/2022 8:28:31 22276.00-IN Cornwall Elementary School 1st Floor 110 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

106 9/12/2022 8:28:52 22276.00-IN Cornwall Elementary School 1st Floor 110 Wall D CMU Cream Intact 0 mg/cm2 Negative David Seddon 

107 9/12/2022 8:29:08 22276.00-IN Cornwall Elementary School 1st Floor 110 Wall D Plaster Cream Intact 0.1 mg/cm2 Negative David Seddon 

108 9/12/2022 8:34:38 22276.00-IN Cornwall Elementary School 1st Floor 109 Wall B Plaster Cream Intact 0.3 mg/cm2 Negative David Seddon 

109 9/12/2022 8:34:55 22276.00-IN Cornwall Elementary School 1st Floor 109 Wall B CMU Cream Intact 0.2 mg/cm2 Negative David Seddon 

110 9/12/2022 8:35:19 22276.00-IN Cornwall Elementary School 1st Floor 109 Wall B CMU Blue Intact 0 mg/cm2 Negative David Seddon 

111 9/12/2022 8:35:47 22276.00-IN Cornwall Elementary School 1st Floor 109 Casework Shelf B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

112 9/12/2022 8:36:06 22276.00-IN Cornwall Elementary School 1st Floor 109 Casework Door B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

113 9/12/2022 8:36:25 22276.00-IN Cornwall Elementary School 1st Floor 109 Cabinet B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

114 9/12/2022 8:37:52 22276.00-IN Cornwall Elementary School 1st Floor 111 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

115 9/12/2022 8:38:08 22276.00-IN Cornwall Elementary School 1st Floor 111 Casework Door D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

116 9/12/2022 8:38:21 22276.00-IN Cornwall Elementary School 1st Floor 111 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

117 9/12/2022 8:38:39 22276.00-IN Cornwall Elementary School 1st Floor 111 Wall D CMU Blue Intact 0.1 mg/cm2 Negative David Seddon 

118 9/12/2022 8:38:54 22276.00-IN Cornwall Elementary School 1st Floor 111 Wall D CMU Cream Intact 0.3 mg/cm2 Negative David Seddon 

119 9/12/2022 8:39:07 22276.00-IN Cornwall Elementary School 1st Floor 111 Wall D Plaster Cream Intact 0.1 mg/cm2 Negative David Seddon 

120 9/12/2022 8:40:41 22276.00-IN Cornwall Elementary School 1st Floor 114 Wall D Plaster Cream Intact 0.2 mg/cm2 Negative David Seddon 

121 9/12/2022 8:40:56 22276.00-IN Cornwall Elementary School 1st Floor 114 Wall D CMU Cream Intact 0 mg/cm2 Negative David Seddon 

122 9/12/2022 8:41:14 22276.00-IN Cornwall Elementary School 1st Floor 114 Wall D CMU Blue Intact 0 mg/cm2 Negative David Seddon 

123 9/12/2022 8:41:47 22276.00-IN Cornwall Elementary School 1st Floor 114 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

124 9/12/2022 8:41:59 22276.00-IN Cornwall Elementary School 1st Floor 114 Casework Door D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

125 9/12/2022 8:42:10 22276.00-IN Cornwall Elementary School 1st Floor 114 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

126 9/12/2022 8:43:22 22276.00-IN Cornwall Elementary School 1st Floor 113 Cabinet B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

127 9/12/2022 8:43:38 22276.00-IN Cornwall Elementary School 1st Floor 113 Casework Door B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

128 9/12/2022 8:43:50 22276.00-IN Cornwall Elementary School 1st Floor 113 Casework Shelf B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

129 9/12/2022 8:44:19 22276.00-IN Cornwall Elementary School 1st Floor 113 Wall B Plaster Cream Intact 0.2 mg/cm2 Negative David Seddon 

130 9/12/2022 8:44:34 22276.00-IN Cornwall Elementary School 1st Floor 113 Wall B CMU Cream Intact 0.3 mg/cm2 Negative David Seddon 

131 9/12/2022 8:45:41 22276.00-IN Cornwall Elementary School 1st Floor 115 Wall B CMU Cream Intact 0.4 mg/cm2 Negative David Seddon 

132 9/12/2022 8:45:54 22276.00-IN Cornwall Elementary School 1st Floor 115 Wall B Plaster Cream Intact 0.1 mg/cm2 Negative David Seddon 
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133 9/12/2022 8:46:19 22276.00-IN Cornwall Elementary School 1st Floor 115 Cabinet D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

134 9/12/2022 8:46:45 22276.00-IN Cornwall Elementary School 1st Floor 115 Casework Door D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

135 9/12/2022 8:46:56 22276.00-IN Cornwall Elementary School 1st Floor 115 Casework Shelf D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

136 9/12/2022 8:50:56 22276.00-IN Cornwall Elementary School 1st Floor 116 Casework Shelf B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

137 9/12/2022 8:51:07 22276.00-IN Cornwall Elementary School 1st Floor 116 Cabinet B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

138 9/12/2022 8:51:23 22276.00-IN Cornwall Elementary School 1st Floor 116 Casework Door B Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

139 9/12/2022 8:51:45 22276.00-IN Cornwall Elementary School 1st Floor 116 Wall B CMU Blue Intact 0.1 mg/cm2 Negative David Seddon 

140 9/12/2022 8:52:02 22276.00-IN Cornwall Elementary School 1st Floor 116 Wall B CMU Cream Intact 0 mg/cm2 Negative David Seddon 

141 9/12/2022 8:52:15 22276.00-IN Cornwall Elementary School 1st Floor 116 Wall B Plaster Cream Intact 0.2 mg/cm2 Negative David Seddon 

142 9/12/2022 8:53:06 22276.00-IN Cornwall Elementary School  Calibration      1 mg/cm2 Positive David Seddon 

143 9/12/2022 8:53:19 22276.00-IN Cornwall Elementary School  Calibration      1 mg/cm2 Positive David Seddon 

144 9/12/2022 8:53:46 22276.00-IN Cornwall Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 
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1 9/6/2022 10:20:47 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

2 9/6/2022 10:20:59 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

3 9/6/2022 10:21:11 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.2 mg/cm2 Positive David Seddon 

4 9/6/2022 10:22:04 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Boys Bathroom Ceiling Ceiling Sheetrock Cream Intact 0.1 mg/cm2 Negative David Seddon 

5 9/6/2022 10:22:28 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Boys Bathroom Ceiling B Plaster Off White Intact 0.2 mg/cm2 Negative David Seddon 

6 9/6/2022 10:22:46 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Boys Bathroom Ceiling A Plaster Off White Intact 0.5 mg/cm2 Negative David Seddon 

7 9/6/2022 10:23:06 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Boys Bathroom Wall A Sheetrock Off White Intact 0 mg/cm2 Negative David Seddon 

8 9/6/2022 10:23:39 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Boys Bathroom Wall C Plaster Off White Intact 0.4 mg/cm2 Negative David Seddon 

9 9/6/2022 10:24:16 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Boys Bathroom Window Case C Wood Off White Intact 1.6 mg/cm2 Positive David Seddon 

10 9/6/2022 10:24:33 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Boys Bathroom Windowsill C Metal Off White Intact 4.8 mg/cm2 Positive David Seddon 

11 9/6/2022 10:34:21 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Girls Bathroom Windowsill C Wood Off White Intact 2.8 mg/cm2 Positive David Seddon 

12 9/6/2022 10:34:35 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Girls Bathroom Window Case C Wood Off White Intact 2 mg/cm2 Positive David Seddon 

13 9/6/2022 10:34:55 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Girls Bathroom Wall C Plaster Off White Intact 0 mg/cm2 Negative David Seddon 

14 9/6/2022 10:35:11 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Girls Bathroom Wall D Plaster Off White Intact 0 mg/cm2 Negative David Seddon 

15 9/6/2022 10:35:33 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Girls Bathroom Wall C Sheetrock Off White Intact 0.1 mg/cm2 Negative David Seddon 

16 9/6/2022 10:35:59 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Girls Bathroom Ceiling Ceiling Sheetrock Off White Intact 0.1 mg/cm2 Negative David Seddon 

17 9/6/2022 10:36:15 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Girls Bathroom Wall B Plaster Off White Intact 0.6 mg/cm2 Negative David Seddon 

18 9/6/2022 11:45:56 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Wall A Plaster Light Green Intact 0.1 mg/cm2 Negative David Seddon 

19 9/6/2022 11:46:07 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Wall B Plaster Light Green Intact 0.1 mg/cm2 Negative David Seddon 

20 9/6/2022 11:46:17 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Wall C Plaster Light Green Intact 0.3 mg/cm2 Negative David Seddon 

21 9/6/2022 11:46:27 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Wall D Plaster Light Green Intact 0 mg/cm2 Negative David Seddon 

22 9/6/2022 11:46:48 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Door Case A Wood Light Green Intact 1.1 mg/cm2 Positive David Seddon 

23 9/6/2022 11:47:10 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Door A Wood Light Green Intact 0 mg/cm2 Negative David Seddon 

24 9/6/2022 11:48:20 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Door A Wood Light Green Intact 0.2 mg/cm2 Negative David Seddon 

25 9/6/2022 11:48:39 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Baseboard D Wood Light Green Intact 2.4 mg/cm2 Positive David Seddon 

26 9/6/2022 11:49:12 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Bathroom Casework C Wood Light Green Intact 3.6 mg/cm2 Positive David Seddon 

27 9/6/2022 11:50:27 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Hallway Casework D Wood Beige Intact 0.1 mg/cm2 Negative David Seddon 

28 9/6/2022 11:50:35 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Hallway Casework D Wood Beige Intact 0.1 mg/cm2 Negative David Seddon 

29 9/6/2022 11:51:07 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Hallway Casework D Wood Varnish Intact 0 mg/cm2 Negative David Seddon 

30 9/6/2022 11:51:34 22278.00-IN Cornwall on Hudson Elementary School 2nd Floor Hallway Casework D Wood Beige Intact 0.1 mg/cm2 Negative David Seddon 

31 9/6/2022 13:11:49 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.2 mg/cm2 Positive David Seddon 

32 9/6/2022 13:12:02 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.2 mg/cm2 Positive David Seddon 

33 9/6/2022 13:12:15 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.2 mg/cm2 Positive David Seddon 

34 9/6/2022 13:13:14 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Floor Floor Concrete Grey Fair 0.8 mg/cm2 Negative David Seddon 

35 9/6/2022 13:13:30 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Floor Floor Concrete Grey Fair 1 mg/cm2 Positive David Seddon 

36 9/6/2022 13:13:53 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Floor Floor Concrete Grey Fair 1.5 mg/cm2 Positive David Seddon 

37 9/6/2022 13:15:10 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Wall A Plaster Blue Fair 0.6 mg/cm2 Negative David Seddon 

38 9/6/2022 13:15:37 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Wall B Plaster Blue Fair 0.1 mg/cm2 Negative David Seddon 

39 9/6/2022 13:15:57 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Wall C Plaster Blue Fair 0 mg/cm2 Negative David Seddon 

40 9/6/2022 13:16:17 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Trim C Wood Blue Fair 0.6 mg/cm2 Negative David Seddon 

41 9/6/2022 13:16:32 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Window Case C Wood Blue Intact 7.8 mg/cm2 Positive David Seddon 

42 9/6/2022 13:16:45 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Windowsill C Metal Blue Intact 4.5 mg/cm2 Positive David Seddon 

43 9/6/2022 13:17:20 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Ceiling Ceiling Plaster White Intact 0 mg/cm2 Negative David Seddon 

44 9/6/2022 13:18:02 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Door Case A Wood Blue Intact 4.2 mg/cm2 Positive David Seddon 



 Adelaide Environmental Heath Associates Inc.  
                    1511 Route 22, Suite C24  
                                                                                                                             Brewster, New York 10509 
 

Page 2 of 2 
 

Reading 
# 

Date Time Job Number Job Name Space Type Floor Room Component Side Substrate Color Condition 
Lead 

Concentration 
Units Result Inspector Name 

45 9/6/2022 13:18:14 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Boys Bathroom Door A Wood Blue Intact 0 mg/cm2 Negative David Seddon 

46 9/6/2022 14:05:57 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Door A Wood Blue Intact 0.1 mg/cm2 Negative David Seddon 

47 9/6/2022 14:06:19 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Door Case A Wood White Intact 7.1 mg/cm2 Positive David Seddon 

48 9/6/2022 14:06:40 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Wall A Plaster White Intact 0.5 mg/cm2 Negative David Seddon 

49 9/6/2022 14:06:56 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Wall D Plaster White Intact 0.3 mg/cm2 Negative David Seddon 

50 9/6/2022 14:07:09 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Wall C Plaster White Intact 0.6 mg/cm2 Negative David Seddon 

51 9/6/2022 14:07:30 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Window Case C Wood White Intact 5.1 mg/cm2 Positive David Seddon 

52 9/6/2022 14:07:46 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Windowsill C Wood White Intact 0 mg/cm2 Negative David Seddon 

53 9/6/2022 14:08:31 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Ceiling Ceiling Plaster White Intact 0 mg/cm2 Negative David Seddon 

54 9/6/2022 14:09:08 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Floor Floor Concrete Grey Intact 1 mg/cm2 Positive David Seddon 

55 9/6/2022 14:09:24 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Girls Bathroom Floor Floor Concrete Grey Intact 1.3 mg/cm2 Positive David Seddon 

56 9/6/2022 14:10:04 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

57 9/6/2022 14:10:16 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.2 mg/cm2 Positive David Seddon 

58 9/6/2022 14:10:29 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.2 mg/cm2 Positive David Seddon 

59 9/12/2022 9:13:46 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

60 9/12/2022 9:13:59 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1 mg/cm2 Positive David Seddon 

61 9/12/2022 9:14:11 22278.00-IN Cornwall on Hudson Elementary School  Calibration      0.9 mg/cm2 Negative David Seddon 

62 9/12/2022 9:15:04 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor 303 Window Case C Wood Yellow Fair 0.2 mg/cm2 Negative David Seddon 

63 9/12/2022 9:15:15 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor 303 Window Case C Wood Yellow Fair 0.2 mg/cm2 Negative David Seddon 

64 9/12/2022 9:15:28 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor 303 Windowsill C Wood Yellow Fair 0.2 mg/cm2 Negative David Seddon 

65 9/12/2022 9:19:40 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor 303 Wall C Plaster White Fair 0 mg/cm2 Negative David Seddon 

66 9/12/2022 9:20:02 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor 303 Ceiling Ceiling Plaster White Fair 0.1 mg/cm2 Negative David Seddon 

67 9/12/2022 9:20:20 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor 304 Ceiling Ceiling Plaster White Fair 0.1 mg/cm2 Negative David Seddon 

68 9/12/2022 9:20:43 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor 304 Window Case C Wood White Fair 0.2 mg/cm2 Negative David Seddon 

69 9/12/2022 9:20:59 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor 304 Windowsill C Wood Grey Fair 0.1 mg/cm2 Negative David Seddon 

70 9/12/2022 9:30:59 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Nurses Office Windowsill C Wood White Fair 0.2 mg/cm2 Negative David Seddon 

71 9/12/2022 9:31:13 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Nurses Office Window Case C Wood White Fair 0.3 mg/cm2 Negative David Seddon 

72 9/12/2022 9:31:37 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Nurses Office Wall C Plaster Blue Intact 0 mg/cm2 Negative David Seddon 

73 9/12/2022 9:32:04 22278.00-IN Cornwall on Hudson Elementary School 3rd Floor Nurses Office Ceiling Ceiling Plaster White Intact 0 mg/cm2 Negative David Seddon 

74 9/12/2022 9:43:09 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Cafeteria Window Case C Wood Light Blue Fair 0.2 mg/cm2 Negative David Seddon 

75 9/12/2022 9:43:23 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Cafeteria Windowsill C Wood Blue Fair 0.4 mg/cm2 Negative David Seddon 

76 9/12/2022 9:43:41 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Cafeteria Wall C Plaster Light Blue Intact 0 mg/cm2 Negative David Seddon 

77 9/12/2022 9:46:19 22278.00-IN Cornwall on Hudson Elementary School 1st Floor Cafeteria Ceiling Ceiling Plaster White Intact 0.4 mg/cm2 Negative David Seddon 

78 9/12/2022 9:54:02 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

79 9/12/2022 9:54:14 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1.1 mg/cm2 Positive David Seddon 

80 9/12/2022 9:54:26 22278.00-IN Cornwall on Hudson Elementary School  Calibration      1 mg/cm2 Positive David Seddon 

 



Adelaide Environmental Heath Associates Inc. 
1511 Route 22, Suite C-24 

Brewster, New York 10509 
Adelaide Project: CORN:22278.00-IN 

Project Name: Croton-on-Hudson Elementary School – Capital Project 
Inspector: Louis N. Johnson III 

Page 1 of 1 

Reading 
# 

Date Time Building Space Type Floor Room Component Substrate Color Condition 
Lead 

Concentration 
(mg/cm2) 

Result 

1 4/13/2023 8:46:56 Calibration 1 Positive 

2 4/13/2023 8:47:08 Calibration 1 Positive 

3 4/13/2023 8:47:20 Calibration 1.2 Positive 

4 4/13/2023 8:53:03 Cornwall-on-Hudson Elementary School School Exterior Exterior Column Base Concrete White Poor 0.6 Negative 

5 4/13/2023 8:53:23 Cornwall-on-Hudson Elementary School School Exterior Exterior Column Base Wood White Poor 0.4 Negative 

6 4/13/2023 8:55:21 Calibration 1.1 Positive 

7 4/13/2023 8:56:12 Calibration 1 Positive 

8 4/13/2023 8:57:06 Calibration 1 Positive 
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CM31637 - CM31641

Friday, September 23, 2022

Sample ID#s:

Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

SDG ID: GCM31637

Project ID: CORNWALL MIDDLE SCHOOL

Sincerely yours,

Laboratory Director

Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 

not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 

cannot be discussed with anyone other than the client listed above without their 

written consent.

NELAC - #NY11301

CT Lab Registration #PH-0618

MA Lab Registration #M-CT007

ME Lab Registration #CT-007

NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003

NY Lab Registration #11301

PA Lab Registration #68-03530

RI Lab Registration #63

VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 

except where indicated.

This report contains results for the parameters tested, under the sampling conditions 

described on the Chain Of Custody, as received by the laboratory.  This report is 

incomplete unless all pages indicated in the pagination at the bottom of the page are 

included.

A scanned version of the COC form accompanies the analytical report and is an exact 

duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 

in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040

Telephone (860) 645-1102   Fax (860) 645-0823
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Sample Id Cross Reference
September 23, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM31637

Client Id Lab Id Matrix

Project ID: CORNWALL MIDDLE SCHOOL

PCB-1 CAULK @ TOILET (B102) CM31637 CAULK

PCB-2 CAULK @ DOOR (17/B4) CM31638 CAULK

PCB-3 CAULK @ DOOR (A7) CM31639 CAULK

PCB-4 CAULK @ DOOR (A6) CM31640 CAULK

PCB-5 CAULK @ FIXTURES CM31641 CAULK
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

24 Hour

CORN 22154.01-IN

09/12/22

LB

see "By" below

Laboratory Data

PCB-1 CAULK @ TOILET (B102)

Phoenix ID: CM31637

09/14/22 16:25

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
September 23, 2022

Date Time

SDG ID: GCM31637

Client ID:

Project ID: CORNWALL MIDDLE SCHOOL

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 09/20/22 L/AL/Q SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 750 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1221 750 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1232 750 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1242 750 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1248 750 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1254 750 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1260 750 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1262 750 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1268 750 09/21/22 SC SW8082Aug/Kg 2

QA/QC Surrogates

62% DCBP 09/21/22 SC 30 - 150 %% 2

66% DCBP (Confirmation) 09/21/22 SC 30 - 150 %% 2

55% TCMX 09/21/22 SC 30 - 150 %% 2

56% TCMX (Confirmation) 09/21/22 SC 30 - 150 %% 2

Ver 1
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PCB-1 CAULK @ TOILET (B102)

Phoenix I.D.: CM31637

Client ID:

CORNWALL MIDDLE SCHOOLProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

September 23, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

24 Hour

CORN 22154.01-IN

09/12/22

LB

see "By" below

Laboratory Data

PCB-2 CAULK @ DOOR (17/B4)

Phoenix ID: CM31638

09/14/22 16:25

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
September 23, 2022

Date Time

SDG ID: GCM31637

Client ID:

Project ID: CORNWALL MIDDLE SCHOOL

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 09/20/22 L/AL/Q SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 690 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1221 690 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1232 690 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1242 690 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1248 690 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1254 690 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1260 690 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1262 690 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1268 690 09/21/22 SC SW8082Aug/Kg 2

QA/QC Surrogates

32% DCBP 09/21/22 SC 30 - 150 %% 2

34% DCBP (Confirmation) 09/21/22 SC 30 - 150 %% 2

31% TCMX 09/21/22 SC 30 - 150 %% 2

31% TCMX (Confirmation) 09/21/22 SC 30 - 150 %% 2

Ver 1
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PCB-2 CAULK @ DOOR (17/B4)

Phoenix I.D.: CM31638

Client ID:

CORNWALL MIDDLE SCHOOLProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

September 23, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1

Page 6 of 18



Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

24 Hour

CORN 22154.01-IN

09/12/22

LB

see "By" below

Laboratory Data

PCB-3 CAULK @ DOOR (A7)

Phoenix ID: CM31639

09/14/22 16:25

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
September 23, 2022

Date Time

SDG ID: GCM31637

Client ID:

Project ID: CORNWALL MIDDLE SCHOOL

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 09/21/22 L/Q/AL SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 1000 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1221 1000 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1232 1000 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1242 1000 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1248 1000 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1254 1000 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1260 1000 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1262 1000 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1268 1000 09/22/22 SC SW8082Aug/Kg 1

QA/QC Surrogates

59% DCBP 09/22/22 SC 30 - 150 %% 1

45% DCBP (Confirmation) 09/22/22 SC 30 - 150 %% 1

48% TCMX 09/22/22 SC 30 - 150 %% 1

50% TCMX (Confirmation) 09/22/22 SC 30 - 150 %% 1

Ver 1
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PCB-3 CAULK @ DOOR (A7)

Phoenix I.D.: CM31639

Client ID:

CORNWALL MIDDLE SCHOOLProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
Due to limited sample an elevated RL was reported.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

September 23, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

24 Hour

CORN 22154.01-IN

09/12/22

LB

see "By" below

Laboratory Data

PCB-4 CAULK @ DOOR (A6)

Phoenix ID: CM31640

09/14/22 16:25

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
September 23, 2022

Date Time

SDG ID: GCM31637

Client ID:

Project ID: CORNWALL MIDDLE SCHOOL

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 09/21/22 L/Q/AL SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 740 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1221 740 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1232 740 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1242 740 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1248 740 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1254 740 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1260 740 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1262 740 09/22/22 SC SW8082Aug/Kg 1

NDPCB-1268 740 09/22/22 SC SW8082Aug/Kg 1

QA/QC Surrogates

59% DCBP 09/22/22 SC 30 - 150 %% 1

56% DCBP (Confirmation) 09/22/22 SC 30 - 150 %% 1

43% TCMX 09/22/22 SC 30 - 150 %% 1

36% TCMX (Confirmation) 09/22/22 SC 30 - 150 %% 1

Ver 1
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PCB-4 CAULK @ DOOR (A6)

Phoenix I.D.: CM31640

Client ID:

CORNWALL MIDDLE SCHOOLProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
For PCBs, in order to reach the desired RL, multiple cleanup steps were performed. The extract was cleaned up with a 
combination of sulfuric acid, potassium permanganate, copper powder and additional florisil.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

September 23, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

24 Hour

CORN 22154.01-IN

09/12/22

LB

see "By" below

Laboratory Data

PCB-5 CAULK @ FIXTURES

Phoenix ID: CM31641

09/14/22 16:25

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
September 23, 2022

Date Time

SDG ID: GCM31637

Client ID:

Project ID: CORNWALL MIDDLE SCHOOL

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 09/20/22 L/AL/Q SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 770 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1221 770 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1232 770 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1242 770 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1248 770 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1254 770 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1260 770 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1262 770 09/21/22 SC SW8082Aug/Kg 2

NDPCB-1268 770 09/21/22 SC SW8082Aug/Kg 2

QA/QC Surrogates

43% DCBP 09/21/22 SC 30 - 150 %% 2

46% DCBP (Confirmation) 09/21/22 SC 30 - 150 %% 2

40% TCMX 09/21/22 SC 30 - 150 %% 2

41% TCMX (Confirmation) 09/21/22 SC 30 - 150 %% 2

Ver 1
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PCB-5 CAULK @ FIXTURES

Phoenix I.D.: CM31641

Client ID:

CORNWALL MIDDLE SCHOOLProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

September 23, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
September 23, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM31637

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 642932 (ug/Kg), QC Sample No: CM31295 10X (CM31637, CM31638, CM31641)

Polychlorinated Biphenyls
PCB-1016 ND 74 83 11.5 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 77 86 11.0 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 107 89 97 8.6 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 111 96 117 19.7 30 - 150 30%
% TCMX (Surrogate Rec) 86 80 91 12.9 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 79 77 95 20.9 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

QA/QC Batch 643139 (ug/Kg), QC Sample No: CM32486 10X (CM31639, CM31640)

Polychlorinated Biphenyls
PCB-1016 ND 88 82 7.1 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 98 82 17.8 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 100 88 83 5.8 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 87 105 82 24.6 30 - 150 30%
% TCMX (Surrogate Rec) 80 84 82 2.4 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 82 83 81 2.4 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

SDG I.D.: GCM31637

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

September 23, 2022
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference

Page 14 of 18



Sample Criteria Exceedances ReportFriday, September 23, 2022

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCM31637 - ADELAIDE
Criteria: None

RL
Criteria

State: NY

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
September 23, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM31637

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report:

PCB Narration
CM31640AU-ECD29 09/22/22-1:

The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: CM31640
  Preceding CC 922B003 - None.
  Succeeding CC 922B020 - DCBP SURR 83%L (15%), PCB 1016 73%H (%), PCB 1260 91%H (%)
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NY Temperature Narration
September 23, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM31637

The samples in this delivery group were received at 2.5°C.
(Note acceptance criteria for relevant matrices is above freezing up to 6°C)
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CM79998

Friday, November 11, 2022

Sample ID#s:

Attn: Mr. Chris Slagle
Adelaide Environmental Health Assoc,Inc
1511 Route 22, Suite C24
Brewster, NY 10509

SDG ID: GCM79998
Project ID: CORN 22154.03-IN

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do
not hesitate to contact Phoenix Client Services at ext.200. The contents of this report
cannot be discussed with anyone other than the client listed above without their
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used
except where indicated.

This report contains results for the parameters tested, under the sampling conditions
described on the Chain Of Custody, as received by the laboratory. This report is
incomplete unless all pages indicated in the pagination at the bottom of the page are
included.

A scanned version of the COC form accompanies the analytical report and is an exact
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102 Fax (860) 645-0823
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Sample Id Cross Reference
November 11, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM79998

Client Id Lab Id Matrix

Project ID: CORN 22154.03-IN

C-9 WINDOW SYSTEM CAULK CM79998 BULK
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
ADELAIDE
Standard

11/07/22
LB
see "By" below

Laboratory Data

C-9 WINDOW SYSTEM CAULK

Phoenix ID: CM79998

11/08/22
9:05

15:43

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Mr. Chris Slagle
Adelaide Environmental Health Assoc,Inc
1511 Route 22, Suite C24
Brewster, NY 10509

Analysis Report
November 11, 2022

Date Time

SDG ID: GCM79998

Client ID:
Project ID: CORN 22154.03-IN

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 11/08/22 R/AL/Q SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 780 11/09/22 SC SW8082Aug/Kg 2
NDPCB-1221 780 11/09/22 SC SW8082Aug/Kg 2
NDPCB-1232 780 11/09/22 SC SW8082Aug/Kg 2
NDPCB-1242 780 11/09/22 SC SW8082Aug/Kg 2
NDPCB-1248 780 11/09/22 SC SW8082Aug/Kg 2
NDPCB-1254 780 11/09/22 SC SW8082Aug/Kg 2
NDPCB-1260 780 11/09/22 SC SW8082Aug/Kg 2
NDPCB-1262 780 11/09/22 SC SW8082Aug/Kg 2
NDPCB-1268 780 11/09/22 SC SW8082Aug/Kg 2

QA/QC Surrogates
46% DCBP 11/09/22 SC 30 - 150 %% 2
59% DCBP (Confirmation) 11/09/22 SC 30 - 150 %% 2
41% TCMX 11/09/22 SC 30 - 150 %% 2
44% TCMX (Confirmation) 11/09/22 SC 30 - 150 %% 2

Ver 1
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C-9 WINDOW SYSTEM CAULK
Phoenix I.D.: CM79998

Client ID:
CORN 22154.03-INProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
November 11, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL
BRL=Below Reporting Level L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank RL

MS
%

MSD
%

MS
RPD

QA/QC Report
November 11, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM79998

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 651070 (ug/Kg), QC Sample No: CM80020 10X (CM79998)

Polychlorinated Biphenyls - Bulk
PCB-1016 ND 93 97 4.2 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 99 103 4.0 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 97 93 95 2.1 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 94 92 95 3.2 30 - 150 30%
% TCMX (Surrogate Rec) 92 89 93 4.4 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 86 86 91 5.6 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

November 11, 2022
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportFriday, November 11, 2022

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCM79998 - ADELAIDECriteria: None

RL
Criteria

State: NY

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences. All efforts are
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site
professional's responsibility to determine appropriate compliance.
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Analysis Comments
November 11, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM79998

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or
QA/QC Report: None.
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NY Temperature Narration
November 11, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
      Tel. (860) 645-1102 Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM79998

The samples in this delivery group were received at 3.0°C.
(Note acceptance criteria for relevant matrices is above freezing up to 6°C)
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CM31644

Sunday, September 25, 2022

Sample ID#s:

Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

SDG ID: GCM31644

Project ID: CORNWALL ES

Sincerely yours,

Laboratory Director

Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 

not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 

cannot be discussed with anyone other than the client listed above without their 

written consent.

NELAC - #NY11301

CT Lab Registration #PH-0618

MA Lab Registration #M-CT007

ME Lab Registration #CT-007

NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003

NY Lab Registration #11301

PA Lab Registration #68-03530

RI Lab Registration #63

VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 

except where indicated.

This report contains results for the parameters tested, under the sampling conditions 

described on the Chain Of Custody, as received by the laboratory.  This report is 

incomplete unless all pages indicated in the pagination at the bottom of the page are 

included.

A scanned version of the COC form accompanies the analytical report and is an exact 

duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 

in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040

Telephone (860) 645-1102   Fax (860) 645-0823
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Sample Id Cross Reference
September 25, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM31644

Client Id Lab Id Matrix

Project ID: CORNWALL ES

PCB-1 CAULK @ BATHROOM FIXTURES CM31644 CAULK
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

Standard

CORN 22276.00

09/12/22

LB

see "By" below

Laboratory Data

PCB-1 CAULK @ BATHROOM FIXTURES

Phoenix ID: CM31644

09/14/22 16:25

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
September 25, 2022

Date Time

SDG ID: GCM31644

Client ID:

Project ID: CORNWALL ES

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 09/20/22 R/AL/Q SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 730 09/23/22 SC SW8082Aug/Kg 2

NDPCB-1221 730 09/23/22 SC SW8082Aug/Kg 2

NDPCB-1232 730 09/23/22 SC SW8082Aug/Kg 2

NDPCB-1242 730 09/23/22 SC SW8082Aug/Kg 2

1200PCB-1248 730 09/23/22 SC SW8082Aug/Kg 2

NDPCB-1254 730 09/23/22 SC SW8082Aug/Kg 2

NDPCB-1260 730 09/23/22 SC SW8082Aug/Kg 2

NDPCB-1262 730 09/23/22 SC SW8082Aug/Kg 2

NDPCB-1268 730 09/23/22 SC SW8082Aug/Kg 2

QA/QC Surrogates

52% DCBP 09/23/22 SC 30 - 150 %% 2

51% DCBP (Confirmation) 09/23/22 SC 30 - 150 %% 2

63% TCMX 09/23/22 SC 30 - 150 %% 2

59% TCMX (Confirmation) 09/23/22 SC 30 - 150 %% 2

Ver 1
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PCB-1 CAULK @ BATHROOM FIXTURES

Phoenix I.D.: CM31644

Client ID:

CORNWALL ESProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

September 25, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
September 25, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM31644

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 642960 (ug/Kg), QC Sample No: CM31644 10X (CM31644)

Polychlorinated Biphenyls
PCB-1016 ND 65 52 22.2 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 67 67 0.0 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 64 92 70 27.2 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 44 68 57 17.6 30 - 150 30%
% TCMX (Surrogate Rec) 51 69 58 17.3 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 51 69 58 17.3 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

September 25, 2022
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportSunday, September 25, 2022

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCM31644 - ADELAIDE
Criteria: None

RL
Criteria

State: NY

$PCB_SOXR PCB-1248 10001200 730 ug/KgCM31644 NY  /  Requested PCB RL  /  1000

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
September 25, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM31644

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report: None.
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NY Temperature Narration
September 25, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCM31644

The samples in this delivery group were received at 2.5°C.
(Note acceptance criteria for relevant matrices is above freezing up to 6°C)
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APPENDIX G 

PERSONNEL AND LABORATORY CERTIFICATIONS 
 



DIVISION OF SAFETY & HEALTH LICENSE AND CERTIFICATE UNIT, STATE OFFICE CAMPUS, BLDG. 12, ALBANY, NY 12226        ASBESTOS HANDLING LICENSE  
Adelaide Environmental Health Associates, Inc. 
1511 Route 22, Suite C24, Brewster, NY, 10509 

 

 
This license has been issued in accordance with applicable provisions of Article 30 of the Labor Law of New York State and of the New York State
Codes, Rules and Regulations (12 NYCRR Part 56). It is subject to suspension or revocation for a (1) serious violation of state, federal or local
laws with regard to the conduct of an asbestos project, or (2) demonstrated lack of responsibility in the conduct of any job involving asbestos or
asbestos material. 
 
This license is valid only for the contractor named above and this license or a photocopy must be prominently displayed at the asbestos project
worksite. This license verifies that all persons employed by the licensee on an asbestos project in New York State have been issued an Asbestos
Certificate, appropriate for the type of work they perform, by the New York State Department of Labor.

Amy Phillips, Director 
For the Commissioner of Labor 

 

SH 432 (12/21)

License Number:
License Class:
Date of Issue:

Expiration Date:
Duly Authorized Representative:

29305
RESTRICTED
06/03/2024
07/31/2025
John Soter



ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES
INC

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint activities pursuant to 40 CFR Part 745.226

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires September 08, 2025

Certification #

LBP-15081-2

Issued On

August 25, 2022

Michelle Price, Chief

Lead, Heavy Metals, and Inorganics Branch



Adelaide Environmental Health Associates, Inc

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint renovation, repair, and painting activities

pursuant to 40 CFR Part 745.89

All EPA Administered States, Tribes, and Territories

This certification is valid from the date of issuance and expires December 05, 2027

Certification #

NAT-15081-3

Issued On

August 03, 2022

Michelle Price, Chief

Lead, Heavy Metals, and Inorganics Branch





Jason P Fullum

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint activities pursuant to 40 CFR Part 745.226 as:

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires July 11, 2026

Certification #

LBP-R-12098-3

Issued On

July 07, 2023

Ben Conetta, Chief

Chemicals and Multimedia Programs Branch

Risk Assessor





 is hereby APPROVED as an Environmental Laboratory for the category
 ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE

 All approved subcategories and/or analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MR. DANIEL CLARKE
EMSL ANALYTICAL, INC.
528 MINEOLA AVE.
CARLE PLACE, NY   11514

NY Lab Id No: 11469

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

12:01 AM April 01, 2025
 April 01, 2024

Miscellaneous
Asbestos in Friable Material Item 198.1 of Manual

EPA 600/M4/82/020

Asbestos in Non-Friable Material-PLM Item 198.6 of Manual (NOB by PLM)

Asbestos in Non-Friable Material-TEM Item 198.4 of Manual

Asbestos-Vermiculite-Containing MaterialItem 198.8 of Manual

Lead in Dust Wipes EPA 7000B

Lead in Paint EPA 7000B

Sample Preparation Methods
EPA 3051A

Serial No.: 68792
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.

Page 1 of 1



 is hereby APPROVED as an Environmental Laboratory in conformance with the
National Environmental Laboratory Accreditation Conference Standards (2016) for the category

ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE
All approved analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MS. PHYLLIS SHILLER
PHOENIX ENVIRONMENTAL LABS
587 EAST MIDDLE TURNPIKE
MANCHESTER, CT   06040

NY Lab Id No: 11301

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

12:01 AM April 01, 2025
 April 01, 2024

Polychlorinated Biphenyls

Aroclor 1262 (PCB-1262) EPA 8082A

Aroclor 1262 (PCB-1262) in Oil EPA 8082A

Aroclor 1268 (PCB-1268) EPA 8082A

Aroclor 1268 (PCB-1268) in Oil EPA 8082A

PCB 101 EPA 8082A

PCB 105 EPA 8082A

PCB 118 EPA 8082A

PCB 128 EPA 8082A

PCB 138 EPA 8082A

PCB 153 EPA 8082A

PCB 170 EPA 8082A

PCB 18 EPA 8082A

PCB 180 EPA 8082A

PCB 183 EPA 8082A

PCB 184 EPA 8082A

PCB 187 EPA 8082A

PCB 195 EPA 8082A

PCB 206 EPA 8082A

PCB 209 EPA 8082A

PCB 28 EPA 8082A

PCB 44 EPA 8082A

PCB 49 EPA 8082A

PCB 52 EPA 8082A

PCB 66 EPA 8082A

PCB 8 EPA 8082A

PCB 87 EPA 8082A

PCB Congeners, Total EPA 8082A

Serial No.: 68722
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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Cornwall Central School District 
Cornwall, New York 
Reconstruction to: 
Cornwall Elementary School  
Cornwall-On-Hudson Elementary School 
Willow Avenue Elementary School 
Cornwall Central Middle School 
Cornwall Central High School 

SED Control #’s 44-03-01-06-0-006-015 
44-03-01-06-0-002-017 
44-03-01-06-0-004-017 
44-03-01-06-0-001-030 
44-03-01-06-0-012-009 

 

                   028200-27 
  
 
 

 
 
 
 
 
 
 
 
 

Appendix ‘B’ 
 

Project Designer Certification 
 
 

 
 
 
 
 
 





Cornwall Central School District 
Cornwall, New York 
Reconstruction to: 
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SECTION 028300 - HANDLING of LEAD-CONTAINING MATERIALS 
 
PART 1   GENERAL 
 
1.1 SCOPE OF WORK 
 A. This Section specifies the requirements for protection of workers; prevention of 

contamination of adjacent areas; performing removals, pre-disposal testing of removed 
materials; and appropriate disposal of removed materials. 

  B. Lead-Based Paint  

 The requirements of this specification apply to the management of lead-based paint (LBP) 
materials at:  
1. Cornwall Elementary School - 99 Lee Road Cornwall, New York 12518 
2. Cornwall-On-Hudson Elem. School - 234 Hudson Street, Cornwall-On-Hudson, New 

York 12520 
3. Cornwall Central Middle School - 122 Main Street, Cornwall, New York 12518 

 
 According to the New York Renovation Surveys for Asbestos, Lead & PCB’s (Attachment ‘A’ 
at the end of Section 028200) lead based paint was found on painted and/or glazed surfaces 
at concentrations reported on said attachment. 

 
Housing and Urban Development (HUD) Guidelines indicate a concentration of 5,000 ppm 
(or 1.0 mg/cm2) is the maximum allowable lead concentration for dry paint surfaces 
scheduled for disturbance.  Work activities in LBP areas that exceed the limit for dry paint on 
surfaces shall be performed in accordance with Occupational Safety and Health Act (OSHA) 
regulations as identified or inferred herein, and as indicated below. 

 
1.2 RELATED WORK SPECIFIED ELSEWHERE - Entire project specification with specific attention to: 

A. New York Renovation Surveys for Asbestos, Lead Based Paint & PCB’s:  Attached to end of 
Section 028200 

B. 028200 – Asbestos Abatement 
   

1.3 REFERENCES 
A. New York State Department of Environmental Conservation (DEC) 6NYCRR: 

1. Part 360 Solid Waste Management Facilities. 
2. Part 364 Waste Transporter Permits. 
3. Part 370 Hazardous Waste Management System-General. 
4. Part 371 Identification and Listing of Hazardous Wastes. 
5. Part 372 Hazardous Waste Manifest System and Related Standards for Generators, 

Transporters and Facilities. 
6. Part 373 Hazardous Waste Management Facilities. 
 

B. Occupational Safety and Health Administration (OSHA):  Lead Exposure in Construction:  
Interim Final Rule 29 CFR 1926.62. 

 
C. U.S. Environmental Protection Agency (EPA):  Resource Conservation and Recovery Act 

(RCRA) Section 3004 Hazardous and Solid Waste Amendments. 
 
D. U.S. Environmental Protection Agency (EPA):  Toxicity Characteristics Leaching Procedure 

EPA Method 1311. 
 
E. NYS DOH NYCRR 10 Part 67 Sub-part 67-2 Environmental Assessment and Abatement  
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F. HUD Technical Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in 
Housing 

 
G. U.S. Environmental Protection Agency (EPA):  40 CFR Part 745 Lead - Fees for 

Accreditation of Training Programs and Certification of Lead-based Paint Activities 
 

1.4 DEFINITIONS 
A. Lead Control Area:  An enclosed area or structure with containment to prevent the spread of 

lead dust, paint chips, or debris from lead-containing paint abatement operations. 
 

B. The term "Trim" means all base, wall trim systems, standing and or running trim systems 
and the like. 

C. The term “Encapsulation” - A method of abatement that makes lead paint inaccessible by 
covering or sealing surfaces with durable coatings specifically formulated to be elastomeric, 
long lasting, and resistant to cracking, peeling, algae and fungus.  

D. The term "Lead Paint” - Paint, plaster or other surface coating material containing more than 
one half of one percent of metallic lead based on the total weight of the contained solids or 
dried film of the paint or plaster or other similar surface coating material. - NYS DOH 
NYCRR 10 Section 67-2.2 

  
1.5 SUBMITTALS 

A. Quality Control Submittals: 
1. Worker’s Qualifications Data: 

a. Name of each person who will be performing the Work and their employer’s 
name, business address and telephone number. 

b. Names and addresses of 3 similar projects that each person has worked on 
during the past 3 years. 

2. Work Plan:  Submit one copy of the work plan required under Quality Assurance 
Article. 

3. Waste Transporter Permit:  One copy of transporter’s current waste transporter 
permit. 

4. U.S. Environmental Protection Agency (EPA) Notification of Lead Based Paint 
Activities.   

5. U.S. Environmental Protection Agency (EPA) - Lead Based Paint Activities - 
Training Notification.   

6. U.S. Environmental Protection Agency (EPA) - Lead Based Paint Activities – Post 
Training Notification.   

 
1.6 QUALITY ASSURANCE 

A.  Worker Exposure to LBP:  Contractor shall inform workers of the presence of LBP 
Contractor shall assure that workers employed in LBP-areas are trained and certified as 
required in USEPA-approved state-of-the-art LBP abatement practices, prior to the start of 
work. Worker exposure to LBP shall be minimized through complete compliance with 
procedures and respirator protection described herein, and by following precautionary 
measures described in the HUD document “Guidelines for the Evaluation and Control of 
Lead-Based Paint Hazards in Housing”, OSHA 29 CFR 1910.1025, “Lead Standard for 
General Industry, and OSHA 29 CRF 1926.62, “Lead Construction Standard,” and other 
applicable Federal, State and Local regulations, whichever is more stringent and as 
applicable. 

B. Regulatory Requirements:  Comply with the referenced standards. 
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C. All laborers, workers and mechanics working on the site must be certified as having 

successfully completed the OSHA 10-hour construction safety and health course.  
 
1.7 PROJECT CONDITIONS 

A. Shut-down of Air Handling System:  Complete the Work of this Section within the time 
limitation allowed for shut-down of the air handling system serving the work area.  The air 
handling system will not be restarted until approval following the final cleaning. 

 
 

PART 2   PRODUCTS – NOT USED 
 

PART 3   EXECUTION 
 
3.1 INSPECTION AND ACCEPTANCE 
 A. Examine all surfaces and contiguous elements to receive work of this section and correct, as 

part of the Work of this Contract, any defects affecting installation.   
 

Commencement of work will be construed as complete acceptability of surfaces and 
contiguous elements. 

 
 3.2 PRE-ABATEMENT TESTING AND NOTIFICATION 

A. Notify the Owner’s representative a minimum of 5 working days prior to the start of any 
removal work. 

  
 3.3 PREPARATION OF EXISTING SURFACES 
 A. Protection: 
  1. Prior to removals, cover or otherwise protect finished Work of other trades and surfaces 

not being removed or not to be coated. 
    

3.4 EMPLOYEE PROTECTION 
A. Comply with all applicable Occupational Safety and Health Administration (OSHA) 

Requirements. 
 

3.5 PROTECTION 
A. Lead Control Area Requirements:  Provide a lead control area where lead-containing paint 

removal operations will be performed in accordance with the approved Work Plan. 
 

B. Protection of Existing Work to Remain:  Perform removal work without damage or 
contamination of adjacent areas. 

 
3.6 LEAD-CONTAINING MATERIAL REMOVAL 
 A. All air vents in the work area shall be closed and covered with plastic.  All mechanical 

systems shall be powered off prior to removal work and shall not be powered on until 
removal and cleaning work has been completed. 

 
 B. Loose and peeling paint or plaster shall be removed wet, using water misting to reduce dust 

caused by the removal.  Lead paint shall not be scraped or sanded when dry. 
 

C. When renovation work is completed, adjacent surfaces shall be washed with detergent. 
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3.7 PRE-DISPOSAL TESTING 
A. Prior to disposal, test the removed materials for toxicity in accordance with EPA Method 

1311, Toxicity Characteristic Leaching Procedure (TCLP). 
1. Test results indicating a value greater that 5 ppm lead classifies the removed 

material as Hazardous Waste. 
 
3.8 DISPOSAL OF LEAD-CONTAINING MATERIAL AND RELATED DEBRIS 

A. Transport and dispose of lead-containing material classified as Hazardous Waste in 
accordance with the standards referenced in Part 1 of this Section. 

 
B. Transport and dispose of lead-containing material classified as Non-Hazardous Waste in 

accordance with standards referenced in Part 1 of this Section.   
 
3.9 RESTORATION 

A. Where existing work is damaged or contaminated, restore work to its original condition or 
better. 

 
END OF SECTION 028300 
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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. Foundation walls. 
2. Slabs-on-grade. 
3. 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. Curing compound. 
b. Penetrating silane sealer. 
c. Chemical anchor adhesives. 
d. Corrective mortar (industry name is Repair mortar). 
e. Thin coat patching mortar. 
f. 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. 

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. 

03 30 00 
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3. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 
and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, 
bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie 
spacing, hoop spacing, and supports for concrete reinforcement. Show all concrete wall 
and footing reinforcement on elevation drawings at a scale not less than 1/4-inch = 1 ft.  
Do not submit placement plans showing only piece marks referencing a cut list. 

 
4. Construction Joint Layout:  Shop Drawings indicating proposed construction joint 

locations and details in elevated concrete slabs and concrete beams. 
 

5. Slab-on-Grade Control Joint Layout Drawings:  Indicate joints as shown on Drawings 
and proposed locations following required spacing requirements. 

B. Informational Submittals: 

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

a. Reinforcing bars. 
b. Epoxy-coated reinforcing bars. 
c. Welded wire reinforcement. 
d. Joint dowel bars. 
e. Epoxy-coated joint dowel bars. 
f. Cementitious materials. 

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

compliance with requirements: 

a. Aggregates. 
b. Vapor Barrier. 

3. Proposed curing method for all concrete elements. 

4. Curing compound compatibility with floor finishes and adhesives certificate. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as 
ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 
Concrete Flatwork Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

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. 
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1. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 
Grade II. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

E. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.  Avoid damaging coatings on steel reinforcement. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

B. Chamfer Strips:  Wood, metal, PVC, or rubber strips 3/4 by 3/4 inch, minimum. 

C. 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. 

D. 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. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 
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B. Epoxy-Coated Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed bars, 
ASTM A 775/A 775M or ASTM A 934/A 934M, epoxy coated, with less than 2 percent 
damaged coating in each 12-inch bar length. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with 
ends square and free of burrs. 

B. Epoxy-Coated Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, 
ASTM A 775/A 775M epoxy coated. 

C. Epoxy Corrective Coating:  Liquid, two-part, epoxy corrective coating; compatible with epoxy 
coating on reinforcement and complying with ASTM A 775/A 775M. 

D. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 

1. For exterior concrete, use galvanized wire or dielectric-polymer-coated wire bar supports. 
2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 

wire bar supports. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I and/orType II.  Supplement with the following 
(optional): 

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

2. Blended Hydraulic Cement:  ASTM C 595 – Type IL, portland limestone; Type IS, 
portland blast-furnace slag; Type IP, portland-pozzolan; Type I (PM), pozzolan-modified 
portland; or Type I (SM), slag-modified portland cement. 

B. Normal-Weight Aggregates:   

1. Provide aggregates from a single source. 

2. ASTM C 33, Class 3S coarse aggregate or better, graded. 

3. ASTM C 33, Class 4S coarse aggregate or better, graded, for exterior concrete. 
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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 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. 

2.7 RELATED MATERIALS 

A. 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: 
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a. Master Builders Solutions US LLC; MasterProtect H 400. 
b. Chem Masters; Aquanil Plus 40. 
c. Dayton Superior Corporation; Weather Worker 40% J29. 

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

C. 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. 

D. Chemical Anchor Adhesives:  Heavy duty, two component injectable adhesive designed to be 
dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule form will not 
be accepted. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. DeWalt.; AC200+ 
b. Hilti, Inc.; Hit-HY 200A; Hit-HY 200R; Hit-Ice 
c. ITW Redhead; A7+. 

2.8 RECONSTRUCTION AND CORRECTIVE MATERIALS 

A. Corrective Mortar (Industry name is Repair Mortar):  Site-mixed Portland-cement mix for 
vertical and overhead surfaces. Mix dry-pack corrective mortar, consisting of one part 
shrinkage-compensating, Portland cement to two and one-half parts fine aggregate passing a 
No. 16 sieve by damp, loose volume, using only enough water for handling and placing. 

B. Thin Coat Patching Mortar:  Polymer modified, Portland cement, suitable for interior and 
exterior applications.  Featheredge up to 3/16 inch. For thicker applications manufacturer’s 
recommendations to extend mix with an aggregate may apply. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. BASF Construction Chemicals; MasterTop 115FC. 
b. ChemMasters, Inc.; Thin Patch 
c. Euclid Chemical Company (The); Duraltop Flowable Mortar. 

C. Corrective Overlayment (Industry name is Repair Overlayment):  Cement-based, polymer-
modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be 
filled in over a scarified surface to match adjacent floor elevations. For thicker applications 
manufacturer’s recommendations to extend mix with an aggregate may apply. 
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1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer. 

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

2.9 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than 
Portland cement in concrete as follows: 

1. Fly Ash:  25 percent, but if used, a minimum of 15 percent. 

a. In slabs to receive Flooring Treatment limit fly ash to a maximum 5 percent by 
weight of the total cementitious materials. 

2. Combined Fly Ash and Pozzolan:  25 percent. 

3. Ground Granulated Blast-Furnace Slag:  50 percent. 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent 
portland cement minimum, with fly ash or pozzolan not exceeding 25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing or plasticizing admixture in all concrete. 
Design mix for optimum placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use a mid-range, water-reducing admixture in pumped concrete, all concrete slabs 
(including concrete walks), concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50. 
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2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings, Foundation Walls, Grade Beams, :  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. 

2.11 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. 

2.12 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 
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2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade conditions are satisfactory prior to forming or pouring concrete. Owner’s 
Testing Agency shall inspect slab and footing subgrade prior to placing concrete. 

B. Verify that reinforcing, including masonry dowels, is properly in place prior to pouring 
concrete. 

C. Verify that formwork is complete and properly secured prior to placing concrete. 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 
E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Construct forms tight enough to prevent loss of concrete mortar. 

D. 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. 

E. 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. 

F. Chamfer exterior corners and edges of permanently exposed concrete. 

G. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

H. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 
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I. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

J. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.3 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 
weld crossing reinforcing bars. 

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. 

3.4 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. 

C. Control joints in Slabs-on-Grade:  Form weakened-plane control joints, sectioning concrete into 
areas as indicated.  Construct control joints for a depth equal to at least one-fourth of concrete 
thickness as follows: 
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1. Sawed Joints:  Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades.  Cut 1/8-inch-wide joints into concrete when cutting action 
will not tear, abrade, or otherwise damage surface and before concrete develops random 
contraction cracks. Space joints as shown on Drawings or, if not indicated, at 12 feet 
average spacing and not exceeding 15 feet.  Locate joints at column centerlines where 
possible. 

D. Isolation Joints in Slabs-on-Grade:  Install joint-filler strips at slab junctions with vertical 
surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as 
indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface where joint sealants, specified in Division 07 Section "Joint 
Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate 
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.5 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed. 

B. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, (4.3.2.1 Slump Adjustment.)  

1. With each concrete mixture submittal, indicate amounts of mixing water to be withheld 
for later addition at Project site. 

2. Water added must not increase the water-cement ratio past the approved mix design ratio. 

3. Add additional water reducer or plasticizer to mix instead of adding water to achieve 
flowable, workable concrete. Do not add water to concrete after adding these admixtures 
to mixture. 

4. Do not add water after truck is more than half empty. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 
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2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that 
have begun to lose plasticity.  At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 
surface plane, before excess bleedwater appears on the surface.  Do not further disturb 
slab surfaces before starting finishing operations. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

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. 
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3.6 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 broom finish. 

C. 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.  

D. Exterior Concrete Walks and Slabs: Apply penetrating, silane sealer per manufacturer’s 
instructions. 

3.7 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. 

3.8 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. 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. 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. Protect all slabs 
from precipitation accumulation. 

E. 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. 

3.9 JOINT SEALING 

A. Prepare, clean, and install slab control joint sealer according to manufacturer's written 
instructions. 

1. Defer joint sealing until concrete has aged at least one month(s).  Do not seal joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry. 

C. Install semirigid joint sealer full depth in saw-cut joints and at least 2 inches deep in formed 
joints.  Overfill joint and trim joint sealer flush with top of joint after hardening. 
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3.10 CONCRETE SURFACE CORRECTIVE WORK 

A. Defective Concrete:  Correct and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be corrected and patched to Architect's approval. 

B. Correcting Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins, exposed or otherwise visible fiber 
reinforcement, and other projections on the surface, and stains and other discolorations that 
cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of 
cuts perpendicular to concrete surface.  Remove exposed or otherwise visible fiber 
reinforcement from the concrete surface.  Clean, dampen with water, and brush-coat 
holes and voids with bonding agent.  Fill and compact with corrective mortar before 
bonding agent has dried.  Fill form-tie voids with corrective mortar or cone plugs secured 
in place with bonding agent. 

2. Correct defects on surfaces exposed to view by blending white Portland cement and 
standard Portland cement so that, when dry, corrective mortar will match surrounding 
color.  Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching.  Compact mortar in place and strike off slightly higher 
than surrounding surface. 

3. Correct defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

C. Correcting Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Correct finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions such as exposed or otherwise visible fiber 
reinforcement. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Remove exposed or otherwise visible fiber reinforcement from the concrete surface.  If 
concrete surface is damaged by the process of fiber removal, correct surface as described 
by the remainder of this section. 

4. Correct localized low areas during or immediately after completing surface finishing 
operations by cutting out low areas and replacing with thin coat patching mortar.  Finish 
corrected areas to blend into adjacent concrete. 
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5. Correct other low areas scheduled to remain exposed with a corrective overlayment.  Cut 
out low areas to ensure a minimum corrective overlayment depth of 1/4 inch to match 
adjacent floor elevations.  Prepare, mix, and apply corrective overlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface. 

6. Correct defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete. 

7. Correct random cracks and single holes 1 inch or less in diameter with corrective 
overlayment.  Groove top of cracks and cut out holes to sound concrete and clean off 
dust, dirt, and loose particles.  Dampen cleaned concrete.  Place corrective overlayment 
before surface has dried.  Finish to match adjacent concrete.  Keep patched area 
continuously moist for at least 72 hours. 

D. Perform structural reconstruction of existing concrete according to the Drawings. 

3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports, except where 
noted. 

B. Contractor to supply all batch tickets to Owner’s testing agency. Batch tickets to note w/c ratio 
and amount of water allowed to be added at Project site. 

C. Inspections: 

1. Steel reinforcement placement. 

a. Installation of masonry wall reinforcement dowels prior to pouring of elevated 
slabs. 

2. Chemical Anchors: Test 5% of all chemical anchors in tension, randomly selected but in 
varied locations. Testing to be in accordance with ASTM E 488 to the approved 
manufacturer’s allowable loads. Concrete must cure a minimum of 3 days prior to testing. 
Do not test anchors until after the anchor manufacturer’s recommended curing time. If an 
anchor fails during this test additional anchors may be requested to be tested as directed 
by the Architect. 

3. Verification of use of required design mixture. 

4. Concrete placement, including conveying and depositing. 

5. Curing procedures and maintenance of curing temperature. 
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6. Verification of concrete strength before removal of shores and forms from beams and 
slabs. 

D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day, nor less than once per each 5000 
square foot of surface area of walls or slabs. 

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Include corresponding concrete mix batch tickets with each test report. 

3. Indicate amount of water added to batch at Project site. 

4. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform additional 
tests when concrete consistency appears to change. Measure after slump adjustment. 
Pumped concrete is to be tested at point of placement, with an additional slump test taken 
at point of delivery. 

5. Air Content:  ASTM C 231, pressure method, for normal-weight concrete;one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 

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. 
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c. A compressive-strength test shall be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated. 

d. If one specimen in the test shows evidence of improper sampling, molding or 
testing, discard the specimen and consider the strength of the remaining cylinders 
to be the test result.  If more than one specimen in a test shows any defects, discard 
the entire test. 

10. Test for workability and air content of each synthetic fiber reinforced concrete mixture 
composite sample taken according to ASTM C172 (except that wet-sieving is not 
permitted) and whenever consistency of concrete appears to vary, according to ASTM C 
1116. 

11. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

12. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength 
and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi. 

13. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

14. Nondestructive Testing:  Impact-echo, ultrasonic methods, or other nondestructive 
methods may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

15. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.  Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect. 

16. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

17. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

END OF SECTION 03 30 00 
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SECTION 04 01 20.19 - UNIT MASONRY RESTORATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Cleaning unit masonry surfaces. 
2. Removing and replacing brick masonry. 
3. Patching brick. 
4. Repointing joints with mortar. 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 100 to 400 psi; 4 to 6 gpm. 
B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from 

pointing mortar installed after masonry is set in place. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to unit masonry restoration including, but not 
limited to, the following: 

a. Verify unit masonry restoration specialist's personnel, equipment, and facilities 
needed to make progress. 

b. Materials, material application, sequencing, tolerances, and required clearances. 
c. Cleaning program. 
d. Reconstruction program. 
e. Repointing program. 
f. Quality-control program. 

1.5 SEQUENCING AND SCHEDULING 

A. Work Sequence: Perform unit masonry restoration work in the following sequence, which 
includes work specified in this and other Sections: 

1. Remove plant growth. 

04 01 20.19 
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2. Inspect masonry for open mortar joints and permanently or temporarily point them before 
cleaning to prevent the intrusion of water and other cleaning materials into the wall. 

3. Clean masonry. 

4. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 
to masonry reconstruction areas along joints. 

5. Reconstruct masonry, including replacing existing masonry with new masonry materials. 

6. Rake out mortar from joints to be repointed. 

7. Point mortar joints. 

8. After reconstruction and repointing have been completed and cured, perform a final 
cleaning to remove residues from this work. 

9. Where water repellents are to be used on or near masonry work, delay application of 
these chemicals until after pointing and cleaning. Refer to Division 07 Section “Water 
Repellents.” 

1.6 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.7 ACTION SUBMITTALS 

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

1. Face brick. 
2. Building brick. 
3. Portland cement. 

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. Nonacidic gel cleaner. 
2. Nonacidic liquid cleaner. 
3. Brick patching compound. 
4. Liquid strippable masking agent. 
5. Masonry reconstruction anchors, expansion type. 
6. Masonry reconstruction anchors, spiral type. 
7. Flexible flashing. 
8. Weep products. 
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C. Samples for Initial Selection:  

1. Mortar: Submit sets of mortar that will be left exposed in the form of sample mortar 
strips, 6 inches long by 1/2 inch wide, set in aluminum or plastic channels. 

a. Have each set contain a close color range of at least three Samples of different 
mixes of colored sands and cements that produce a mortar matching existing, 
cleaned mortar when cured and dry. 

b. Submit with precise measurements on ingredients, proportions, gradations, and 
source of colored sands from which each Sample was made. 

2. Patching Compound: Submit sets of patching compound Samples in the form of plugs 
(patches in drilled holes) in sample units of masonry representative of the range of 
masonry colors on the building. 

a. Have each set contain a close color range of at least three Samples of different 
mixes of patching compound that matches the variations in existing masonry when 
cured and dry. 

D. Samples for Verification:  

1. Face Brick: Each type of face brick unit to be used for replacing existing units. Include 
sets of Samples to show the full range of shape, color, and texture to be expected. For 
each brick type, provide straps or panels containing at least four bricks. Include multiple 
straps for brick with a wide range. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For unit masonry restoration specialist including field supervisors and 
workers. 

B. Cleaning program. 
C. Reconstruction program. 
D. Repointing program. 
E. Quality-control program. 

1.9 QUALITY ASSURANCE 

A. Unit Masonry Restoration Specialist Qualifications: Engage an experienced unit masonry 
restoration firm to perform work of this Section. Firm shall have completed work similar in 
material, design, and extent to that indicated for this Project with a record of successful in-
service performance. Experience in only installing masonry is insufficient experience for 
masonry restoration work. 

1. Field Supervision: Unit masonry restoration specialist firm shall maintain experienced 
full-time supervisors on Project site during times that unit masonry restoration work is in 
progress. 
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2. Workers: Persons who are experienced in unit masonry restoration work of types they 
will be performing. 

3. At Contractor's option, work may be divided between two specialist firms: one for 
cleaning work and one for reconstruction/repointing work. 

B. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, 
including materials, methods, and equipment to be used; protection of surrounding materials; 
and control of runoff during operations.  

C. Reconstruction Program: Prepare a written reconstruction program that describes reconstruction 
process in detail, including materials, methods, and equipment to be used; and protection of 
surrounding materials. 

D. Repointing Program: Prepare a written repointing program that describes repointing process in 
detail, including materials, methods, and equipment to be used; and protection of surrounding 
materials. 

E. Quality-Control Program: Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use 
materials and tools without damaging masonry. Include provisions for supervising performance 
and preventing damage. 

1.10 MOCKUPS 

A. Cleaning Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic 
effects and to set quality standards for materials and execution. 

1. Clean an area approximately 24 sq. ft. for each type of masonry and surface condition. 

a. Test cleaners and methods on samples of adjacent materials for possible adverse 
reactions. Do not test cleaners and methods known to have deleterious effect. 

b. Allow a waiting period of not less than seven days after completion of sample 
cleaning to permit a study of sample panels for negative reactions. 

B. Brick Masonry Reconstruction Mockups: Prepare mockups of brick masonry reconstruction to 
demonstrate aesthetic effects and to set quality standards for materials and execution and for 
fabrication and installation. 

1. Prepare sample areas for each type of masonry reconstruction work performed. If not 
otherwise indicated, size each mockup not smaller than 72 inches wide by 48 inches high. 
Construct sample areas in locations in existing walls where directed by Architect unless 
otherwise indicated. Demonstrate quality of materials, workmanship, and blending with 
existing work. Include the following as a minimum: 

a. Replacement: Four brick units replaced. 
b. Patching: Three small holes at least 1 inch in diameter for each type of brick 

indicated to be patched. 
c. Reanchoring Veneers: Three masonry reconstruction anchors of each type 

installed. 
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C. Repointing Mockups: Prepare mockups of brick masonry repointing to demonstrate aesthetic 
effects and to set quality standards for materials and execution. 

1. Rake out joints in an area not smaller than 72 inches wide by 48 inches high, in two 
halves, each approximately 36 inches wide demonstrating each type of repointing 
required and repoint one of the areas. 

D. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

E. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Deliver bricks to Project site strapped together in suitable packs or pallets or in heavy-duty 
cartons and protected against impact and chipping. 

B. Deliver packaged materials to Project site in manufacturer's original and unopened containers, 
labeled with manufacturer's name and type of products. 

C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

D. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if 
containers have been damaged or have been opened for more than two days. 

E. Store sand where grading and other required characteristics can be maintained and 
contamination avoided. 

F. Handle bricks to prevent overstressing, chipping, defacement, and other damage. 

1.12 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit unit masonry restoration work to be performed according to product 
manufacturers' written instructions and specified requirements. 

B. Clean masonry surfaces only when air temperature is 50 deg F and above and is predicted to 
remain so for at least seven days after completion of cleaning. 

C. Cold-Weather Requirements: Comply with the following procedures for masonry reconstruction 
and pointing unless otherwise indicated: 

1. When air temperature is below 40 deg F, heat mortar ingredients, masonry reconstruction 
materials, mortar ingredients, and existing masonry walls to produce temperatures 
between 40 and 120 deg F. 

2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for seven days after 
reconstruction and pointing. 
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D. Hot-Weather Requirements: Protect masonry reconstruction areas and mortar-joint pointing 
when temperature and humidity conditions produce excessive evaporation of water from mortar 
and reconstruction materials. Provide artificial shade and wind breaks and use cooled materials 
as required to minimize evaporation. Do not apply mortar to substrates with temperatures of 90 
deg F and above unless otherwise indicated. 

E. For manufactured reconstruction materials, perform work within the environmental limits set by 
each manufacturer. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Source Limitations: Obtain each type of material for restoring brick masonry (brick, cement, 
sand, etc.) from single source with resources to provide materials of consistent quality in 
appearance and physical properties. 

2.2 CLEANING MATERIALS 

A. Water: Potable. 

B. Hot Water: Water heated to a temperature of 140 to 160 deg F. 

C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups of tetrasodium 
pyrophosphate (TSPP), 1/2 cup of laundry detergent, and 20 quarts of hot water for every 5 gal. 
of solution required. 

D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups of 
tetrasodium pyrophosphate (TSPP), 5 quarts of 5 percent sodium hypochlorite (bleach), and 15 
quarts of hot water for every 5 gal. of solution required. 

E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that 
contains detergents with chelating agents and is specifically formulated for cleaning masonry 
surfaces. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cathedral Stone Products, Inc.; CSP Light Duty Cleaner. 
b. PROSOCO, Inc.; Sure Klean 942 Limestone & Marble Cleaner. 

F. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for 
removing mold, mildew, and other organic soiling from ordinary building materials, including 
polished stone, brick, aluminum, plastics, and wood. 
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1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cathedral Stone Products, Inc.; CSP Bio-Cleaner. 
b. PROSOCO, Inc.; Enviro Klean 2010 All Surface Cleaner. 

2.3 MASONRY MATERIALS 

A. Face Brick: As required to complete brick masonry restoration work. 

1. Brick Matching Existing: Units with colors, color variation within units, surface texture, 
size, shape, and physical properties that match existing brickwork.  

a. For existing brickwork that exhibits a range of colors or color variation within 
units, provide brick that proportionally matches that range and variation rather than 
brick that matches an individual color within that range. 

2. Special Shapes: 

a. Provide molded, 100 percent solid shapes for applications where core holes or 
"frogs" could be exposed to view or weather when in final position and where 
shapes produced by sawing would result in sawed surfaces being exposed to view. 

b. Provide specially ground units, shaped to match patterns, for arches and where 
indicated. 

c. Mechanical chopping or breaking brick, or bonding pieces of brick together by 
adhesive, are unacceptable procedures for fabricating special shapes. 

3. Salvaged Brick: Obtain salvaged brick from Owner from location shown on Drawings. 
Clean off residual mortar and prepare for reuse. 

B. Building Brick: ASTM C62, of same vertical dimension as face brick, for masonry work 
concealed from view. 

1.  Grade SW for concealed backup. 

2.4 MORTAR MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for 
cold-weather construction; white or gray, or both where required for color matching of mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 
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C. Mortar Sand: ASTM C144. 

1. Exposed Mortar: Match size, texture, color, and gradation of existing mortar sand as 
closely as possible. Blend several sands if necessary to achieve suitable match. 

D. Water: Potable. 

2.5 MANUFACTURED RECONSTRUCTION MATERIALS 

A. Brick Patching Compound: Factory-mixed cementitious product that is custom manufactured 
for patching brick masonry. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cathedral Stone Products, Inc.; Jahn M100 Restoration Mortar. 
b. Edison Coatings, Inc.; Custom System 45. 

2. Use formulation that is vapor and water permeable (equal to or more than the brick), 
exhibits low shrinkage, has lower modulus of elasticity than bricks being patched, and 
develops high bond strength to all types of masonry. 

3. Use formulation having working qualities and retardation control to permit forming and 
sculpturing where necessary. 

4. Formulate patching compound in colors and textures to match each brick being patched. 
Provide sufficient number of colors to enable matching of the color, texture, and variation 
of each unit. 

2.6 ACCESSORY MATERIALS 

A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable 
masking material for protecting glass, metal, glazed masonry, and polished stone surfaces from 
damaging effects of masonry cleaners. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. American Building Restoration Products, Inc.; ABR Rubber Mask. 
b. PROSOCO, Inc.; Sure Klean Strippable Masking. 

B. Masonry Reconstruction Anchors, Expansion Type: Type 304 stainless-steel rods with brass 
expanding shells, length as required, for anchoring veneer to existing walls; providing positive 
mechanical anchorage to secure veneer to backing. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:  

a. Hohmann & Barnard, Inc.; Torq-Lok 500 Series Anchor. 
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C. Masonry Reconstruction Anchors, Spiral Type: Type 304 stainless steel spiral rods 8 mm in 
diameter, length as required, for anchoring veneer to existing walls; driven-in anchors for 
installation in drilled holes, relying on screw effect, rather than adhesive to secure veneer to 
backing. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:  

a. Heckmann Building Products, Div. of Mechanical Plastics Corp.; Helix Remedial 
Tie (391). 

b. Hohmann & Barnard, Inc.; Spira-Lok. 

D. Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint 
thicknesses and bed depths of bricks, less the required depth of pointing materials unless 
removed before pointing. 

E. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, 
sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive. 

F. Flexible Flashing: Use the following unless otherwise indicated: 

1. 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. 

2. 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. 

3. Termination Bars for Flexible Flashing:  Stainless steel bars not less than 1/8 inch by 1 
inch. 

G. Weep Products: Use the following unless otherwise indicated: 

1. Cellular Plastic Weep: 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 standards. 

a.  Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

1) Advanced Building Products, Inc.; Mortar Maze Weep Vents. 
2) Heckmann Building Products, Div. of Mechanical Plastics Corp.; Cell Vent 

(85). 
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3) Hohmann & Barnard, Inc.; QV – Quadro-Vent. 
4) Wire-Bond; #3601 Cell Vent. 

H. Other Products: Select materials and methods of use based on the following, subject to approval 
of a mockup: 

1. Previous effectiveness in performing the work involved. 
2. Minimal possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could leave residue on surfaces. 

2.7 MORTAR MIXES 

A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in 
a clean, mechanical batch mixer. 

1. Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together 
before adding any water. Then mix again, adding only enough water to produce a damp, 
unworkable mix that retains its form when pressed into a ball. Maintain mortar in this 
dampened condition for 15 to 30 minutes. Add remaining water in small portions until 
mortar reaches desired consistency. Use mortar within one hour of final mixing; do not 
retemper or use partially hardened material. 

B. Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified 
proportions without Architect's approval. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mixes: Mix mortar materials in the following proportions: 

1. Rebuilding (Setting) Mortar: 

a. By Type: ASTM C270, Proportion Specification, Type N unless otherwise 
indicated; with cementitious material limited to portland cement and lime. 

2. Pointing Mortar: 

a. By Type: ASTM C270, Proportion Specification, Type N unless otherwise 
indicated; with cementitious material limited to portland cement and lime. 

3. For Cornwall-On-Hudson Elementary School, use Type O for masonry repointing. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Use the gentlest means to perform the Work and take the greatest of care to ensure materials are 
not damaged in the course of the Work. 

1. In addition to the requirements in this Section, comply with “The Secretary of the 
Interior’s Standards for the Treatment of Historic Properties with Guidelines for 
Preserving, Rehabilitating, Restoring, and Reconstructing Historic Buildings.” 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PROTECTION 

A. Comply with each manufacturer's written instructions for protecting building and other surfaces 
against damage from exposure to its products. Prevent chemical cleaning solutions from coming 
into contact with people, motor vehicles, landscaping, buildings, and other surfaces that could 
be harmed by such contact. 

1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used 
unless products being used will not damage adjacent surfaces. Use protective materials 
that are waterproof and UV resistant. Apply masking agents according to manufacturer's 
written instructions. Do not apply liquid strippable masking agent to painted or porous 
surfaces. When no longer needed, promptly remove masking to prevent adhesive 
staining. 

2. Do not apply chemical solutions during winds of enough force to spread them to 
unprotected surfaces. 

3. Neutralize alkaline and acid wastes before disposal. 

4. Dispose of runoff from operations by legal means and in a manner that prevents soil 
erosion, undermining of paving and foundations, damage to landscaping, and water 
penetration into building interiors. 

B. Prevent mortar from staining face of surrounding masonry and other surfaces. 

1. Cover sills, ledges, and other projecting items to protect them from mortar droppings. 
2. Keep wall area wet below restoration work to discourage mortar from adhering. 
3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces. 
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C. Remove downspouts and associated hardware adjacent to masonry and store during masonry 
restoration. Reinstall when restoration is complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.3 CLEANING MASONRY, GENERAL 

A. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed 
from 20 feet away by Architect. 

B. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width 
and from one end of each elevation to the other. Ensure that dirty residues and rinse water do 
not wash over dry, cleaned surfaces. 

C. Use only those cleaning methods indicated for each masonry material and location. 

1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner 
being used. 

2. Spray Equipment: Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 
cleaning methods do not damage surfaces, including joints. 

a. Equip units with pressure gages. 

b. For chemical-cleaner spray application, use low-pressure tank or chemical pump 
suitable for chemical cleaner indicated, equipped with nozzle having a cone-
shaped spray. 

c. For water-spray application, use fan-shaped spray that disperses water at an angle 
of 25 to 50 degrees. 

d. For heated water-spray application, use equipment capable of maintaining 
temperature between 140 and 160 deg F at flow rates indicated. 

D. Perform each cleaning method indicated in a manner that results in uniform coverage of all 
surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging masonry surfaces. Keep wall wet below area being cleaned to prevent 
streaking from runoff. 

E. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas 
that are noticeably different when viewed according to the "Cleaning Appearance Standard" 
Paragraph, so that cleaned surfaces blend smoothly into surrounding areas. 

F. Water Application Methods: 

1. Water-Soak Application: Soak masonry surfaces by applying water continuously and 
uniformly to limited area for time indicated. Apply water at low pressures and low 
volumes in multiple fine sprays using perforated hoses or multiple spray nozzles. Erect a 
protective enclosure constructed of polyethylene sheeting to cover area being sprayed. 
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2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 6 inches 
from masonry surface and apply water in horizontal back-and-forth sweeping motion, 
overlapping previous strokes to produce uniform coverage. 

G. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces 
according to chemical-cleaner manufacturer's written instructions; use brush or spray 
application. Do not spray apply at pressures exceeding 50 psi. Do not allow chemicals to remain 
on surface for periods longer than those indicated or recommended in writing by manufacturer. 

H. Rinse off chemical residue and soil by working upward from bottom to top of each treated area 
at each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running 
off of cleaned area to determine that chemical cleaner is completely removed. 

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 
6.7 and 7.5. 

I. After cleaning is complete, remove protection no longer required. Remove tape and adhesive 
marks. 

3.4 PRELIMINARY CLEANING 

A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from 
masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing remaining growth to dry as long as possible before removal. Remove loose soil and 
plant debris from open joints to whatever depth they occur. 

B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that 
are resistant to planned cleaning methods. Extraneous substances include paint, calking, asphalt, 
and tar. 

1. Carefully remove heavy accumulations of rigid materials from masonry surface with 
sharp chisel. Do not scratch or chip masonry surface. 

3.5 CLEANING MASONRY 

A. Hot-Water Wash: Use hot water applied by low-pressure spray. 

B. Detergent Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 

2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly 
dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar 
joints and crevices. Dip brush in solution often to ensure that adequate fresh detergent is 
used and that surface remains wet. 

3. Rinse with hot water applied by low-pressure spray to remove detergent solution and soil. 

4. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup. 
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C. Mold, Mildew, and Algae Removal: 

1. Wet surface with hot water applied by low-pressure spray. 

2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 

3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly 
dislodged and can be removed by rinsing. Use small brushes for mortar joints and 
crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that surface remains wet. 

4. Rinse with hot water applied by low-pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup. 

D. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 
2. Apply cleaner to surface in two applications by brush or low-pressure spray. 
3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 

manufacturer. 
4. Rinse with hot water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup. Do not repeat more than once. 

3.6 MASONRY RECONSTRUCTION, GENERAL 

A. Appearance Standard: Reconstructed surfaces are to have a uniform appearance as viewed from 
20 feet away by Architect. 

3.7 BRICK REMOVAL AND REPLACEMENT 

A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated. Carefully 
remove entire units from joint to joint, without damaging surrounding masonry, in a manner that 
permits replacement with full-size units. 

1. When removing single bricks, remove material from center of brick and work toward 
outside edges. 

B. Support and protect remaining masonry that surrounds removal area. 

C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged 
condition. 

D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items. 
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E. Remove in an undamaged condition as many whole bricks as possible. 

1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, 
brushes, and water. 

2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents. 
3. Store brick for reuse. Store off ground, on skids, and protected from weather. 
4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated. 

F. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for brick replacement. 

G. Replace removed damaged brick with other removed brick in good condition, where possible, 
or with new brick matching existing brick. Do not use broken units unless they can be cut to 
usable size. 

H. Install replacement brick into bonding and coursing pattern of existing brick. If cutting is 
required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

1. Maintain joint width for replacement units to match existing joints. 
2. Use setting buttons or shims to set units accurately spaced with uniform joints. 

I. Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head, 
and collar joints. Butter ends with enough mortar to fill head joints and shove into place. Wet 
both replacement and surrounding bricks that have ASTM C67 initial rates of absorption 
(suction) of more than 30 g/30 sq. in. per min. Use wetting methods that ensure that units are 
nearly saturated but surface is dry when laid. 

1. Tool exposed mortar joints in reconstructed areas to match joints of surrounding existing 
brickwork. 

2. Rake out mortar used for laying brick before mortar sets according to Article 
“Repointing." Point at same time as repointing of surrounding area. 

3. When mortar is hard enough to support units, remove shims and other devices interfering 
with pointing of joints. 

J. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

1. Hairline cracking within the mortar or mortar separation at edge of a joint is 
unacceptable. Completely remove such mortar and repoint. 

3.8 REANCHORING VENEERS 

A. Anchor masonry veneers to wall framing and concrete and masonry backup with masonry 
reconstruction anchors, spiral type, to comply with the following requirements: 

1. Install in horizontal mortar joints and according to manufacturer's written instructions. 
2. Space anchors as indicated, but not more than 16 inches o.c. vertically and 32 inches o.c. 

horizontally. 
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3. Install at locations to avoid penetrating flashing. 
4. Recess anchors at least 5/8 inch from surface of mortar joint and fill recess with pointing 

mortar. 

3.9 FLASHING AND WEEP HOLES 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 
other obstructions to downward flow of water in wall, and where indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 
sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 
wythe, turned up a minimum of 12 inches, and at least 6 inches above the top of cavity 
drainage material. Refer to Division 04 Section “Unit Masonry” for cavity drainage 
material. Fasten upper edge of flexible flashing to inner wythe through termination bar.  

3. At masonry-veneer walls, extend flashing through veneer, across airspace behind veneer, 
and up face of sheathing at least 12 inches, and at least 6 inches above the top of the 
cavity drainage material.  Refer to Division 04 Section “Unit Masonry” for cavity 
drainage material. Fasten upper edge of flexible flashing to sheathing through termination 
bar. 

4. Apply a continuous bead of compatible sealant to the top of the termination bar. 

5. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at each 
end. At heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches 
to form end dams. 

6. Cut flexible flashing off flush with face of wall after masonry wall construction is 
completed. 

C. Install weep holes in veneers in head joints of first course of masonry immediately above 
embedded flashing. 

1. Use specified weep products to form weep holes. 
2. Space weep holes 24 inches o.c. unless otherwise indicated. 

3.10 BRICK MASONRY PATCHING 

A. Patch the following bricks unless another type of reconstruction or replacement is indicated: 

1. Bricks indicated to be patched. 
2. Bricks with holes. 



Tetra Tech UNIT MASONRY RESTORATION 
Architects & Engineers Project No. 363579-22001.3 04 01 20.19  / Page 17 

3. Bricks with chipped edges or corners. Patch chipped edges or corners measuring more 
than 3/4 inch in least dimension. 

4. Bricks with small areas of deep deterioration. Patch deep deteriorations measuring more 
than 3/4 inch in least dimension and more than 1/4 inch deep. 

B. Remove and replace existing patches where indicated. 

C. Patching Bricks: 

1. Remove loose material from masonry surface. Carefully remove additional material so 
patch does not have feathered edges but has square or slightly undercut edges on area to 
be patched and is at least 1/4 inch thick, but not less than recommended in writing by 
patching compound manufacturer. 

2. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of brick. 

3. Mix patching compound in individual batches to match each unit being patched. 
Combine one or more colors of patching compound, as needed, to produce exact match. 

4. Rinse surface to be patched and leave damp, but without standing water. 

5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's 
written instructions. 

6. Place patching compound in layers as recommended in writing by patching compound 
manufacturer, but not less than 1/4 inch or more than 2 inches thick. Roughen surface of 
each layer to provide a key for next layer. 

7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane 
or contour of brick. Shape and finish surface before or after curing, as determined by 
testing, to best match existing brick. 

8. Keep each layer damp for 72 hours if recommended by manufacturer or until patching 
compound has set. 

9. Remove and replace patches with hairline cracks or that show separation from brick at 
edges, and those that do not match adjoining brick in color or texture. 

3.11 MASONRY REPOINTING, GENERAL 

A. Appearance Standard: Repointed surfaces are to have a uniform appearance as viewed from 20 
feet away by Architect. 

3.12 REPOINTING 

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 

2. Joints indicated as sealant-filled joints. 
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3. Joints at locations of the following defects: 

a. Holes and missing mortar. 
b. Cracks that can be penetrated 1/4 inch or more by a knife blade 0.027 inch thick. 
c. Cracks 1/8 inch or more in width and of any depth. 
d. Hollow-sounding joints when tapped by metal object. 
e. Eroded surfaces 1/4 inch or more deep. 
f. Deterioration to point that mortar can be easily removed by hand, without tools. 
g. Joints filled with substances other than mortar. 

B. Do not rake out and repoint joints where not required. 

C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of joint width plus 1/8 inch, but not less than 1/2 
inch and not less than that required to expose sound, unweathered mortar. Do not remove 
unsound mortar more than 2 inches deep; consult Architect for direction. 

2. Remove mortar from brick and other masonry surfaces within raked-out joints to provide 
reveals with square backs and to expose masonry for contact with pointing mortar. Brush, 
vacuum, or flush joints to remove dirt and loose debris. 

3. Do not spall edges of brick or other masonry units or widen joints. Replace or patch 
damaged brick or other masonry units as directed by Architect. 

a. Cut out mortar by hand with chisel and resilient mallet. Do not use power-operated 
grinders without Architect's written approval. 

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 
loose masonry units, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 

1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water. If 
rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas. Apply in layers not greater than 3/8 inch until a uniform depth is 
formed. Fully compact each layer and allow it to become thumbprint hard before 
applying next layer. 

3. After deep areas have been filled to same depth as remaining joints, point joints by 
placing mortar in layers not greater than 3/8 inch. Fully compact each layer and allow to 
become thumbprint hard before applying next layer. Where existing masonry units have 
worn or rounded edges, slightly recess finished mortar surface below face of masonry to 
avoid widened joint faces. Take care not to spread mortar beyond joint edges onto 
exposed masonry surfaces or to featheredge the mortar. 
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4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup. Remove excess mortar from edge of joint by 
brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

6. Hairline cracking within mortar or mortar separation at edge of a joint is unacceptable. 
Completely remove such mortar and repoint. 

F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 
30 days before beginning cleaning work. 

3.13 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

B. Clean adjacent nonmasonry surfaces. Use detergent and soft brushes or cloths. 

C. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof 
and flush gutters and downspouts. 

D. Remove masking materials, leaving no residues that could trap dirt. 

E. Sweep and rake adjacent pavement and grounds to remove mortar and debris. Where necessary, 
pressure wash pavement surfaces to remove mortar, dust, dirt, and stains. 

3.14 FIELD QUALITY CONTROL 

A. Architect's Project Representatives: Architect will assign Project representatives to help carry 
out Architect's responsibilities at the site, including observing progress and quality of portion of 
the Work completed. Allow Architect's Project representatives use of lift devices and 
scaffolding, as needed, to observe progress and quality of portion of the Work completed. 

B. Notify Architect's Project representatives in advance of times when lift devices and scaffolding 
will be relocated. Do not relocate lift devices and scaffolding until Architect's Project 
representatives have had reasonable opportunity to make inspections and observations of work 
areas at lift device or scaffold location. 

END OF SECTION 04 01 20.19 
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SECTION 04 01 40 – STONE RESTORATION AND CLEANING 

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 maintenance of stone assemblies consisting of stone restoration and cleaning as 
follows: 

1. Restoring stone masonry, including replacing whole and partial units. 
2. Repointing joints. 
3. Preliminary cleaning, including removing plant growth. 
4. Cleaning exposed stone surfaces. 
5. Embedded flashing. 

1.3 DEFINITIONS 

A. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm. 
B. Medium-Pressure Spray: 400 to 800 psi; 4 to 6 gpm. 

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 recommendations for application 
and use.  Include test data substantiating that products comply with requirements. 

1. Stone. 
2. Portland cement. 
3. Stone anchors. 
4. Setting buttons. 

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: 

 

04 01 40 
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1. Cementitious crack filler. 
2. Stone-to-stone adhesive. 
3. Nonacidic gel cleaner. 
4. Nonacidic liquid cleaner. 
5. Liquid strippable masking agent. 
6. Flexible flashing. 

C. Shop Drawings:  For the following: 

1. Replacement stone units and their jointing, showing relation of existing to new units. 

D. Samples for Initial Selection:  For the following: 

1. Pointing Mortar:  Submit sets of mortar for pointing in the form of sample mortar strips, 
6 inches long by 1/2 inch wide, set in aluminum or plastic channels. 

a. Submit with precise measurements on ingredients, proportions, gradations, and 
sources of colored sands from which each Sample was made. 

E. Samples for Verification:  For the following: 

1. Each type of replacement stone.  Include sets of Samples as necessary to show full range 
of color, texture, grain, veining, and finish to be expected.  Provide sets of at least two 
12-by-12-inch Samples for each type, but no fewer than necessary to indicate full range 
and the proportion of variations within range. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For restoration specialists. Submit data demonstrating compliance 
including qualifications of field supervisors and a list of at least three projects with similar 
scope of work as this Project along with reference contact information for each project. 

B. Restoration program. 

C. Cleaning program. 

1.7 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Engage an experienced stone restoration and cleaning 
firm to perform work of this Section.  Firm shall have completed work similar in material, 
design, and extent to that indicated for this Project with a record of successful in-service 
performance.  Experience installing standard unit masonry or new stone masonry is not 
sufficient experience for stone restoration work. 

B. Source Limitations:  Obtain each type of material for stone restoration (stone, cement, sand, 
etc.) from one source with resources to provide materials of consistent quality in appearance 
and physical properties. 



Tetra Tech STONE RESTORATION AND CLEANING 
Architects & Engineers Project No. 363579-22001.3 04 01 40 / Page 3 

C. Restoration Program:  Prepare a written, detailed description of materials, methods, equipment, 
and sequence of operations to be used for each phase of restoration work including protection of 
surrounding materials and Project site. 

D. Cleaning Program:  Prepare a written cleaning program that describes cleaning process in detail, 
including materials, methods, and equipment to be used, protection of surrounding materials, 
and control of runoff during operations. 

E. Cleaning and Restoration Appearance Standard:  Cleaned and restored surfaces are to have a 
uniform appearance as viewed from 20 feet away by Architect.  Perform additional paint and 
stain removal, general cleaning, and spot cleaning of small areas that are noticeably different, so 
that surface blends smoothly into surrounding areas. 

F. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set 
quality standards for materials and execution and for fabrication and installation. 

1. Stone Restoration:  Prepare sample areas for each type of stone indicated to have 
restoration work performed.  If not otherwise indicated, size each mockup not smaller 
than 72 inches wide by 48 inches high.  Erect sample areas in existing walls unless 
otherwise indicated, to demonstrate quality of materials, workmanship, and blending with 
existing work.  Include the following as a minimum: 

a. Replacement:  Four stone units replaced. 
b. Partial Stone Replacement:  Two partial stone replacements (dutchman 

restorations). 
c. Stone Plugging:  Two stone plugs for each type of stone indicated to be plugged. 
d. Crack Injection:  Apply crack injection in 2 separate areas, each approximately 36 

inches long. 
e. Patching:  Three small holes at least 1 inch in diameter. 
f. Flashing in exterior stonework. 

2. Repointing:  Rake out joints in areas an area not smaller than 72 inches wide by 48 inches 
high, in two halves, each approximately 36 inches s wide demonstrating each type of 
repointing required and repoint one of the areas. 

3. Cleaning:  Clean an area approximately 24 sq. ft. for each type of stone and surface 
condition. 

a. Test cleaners and methods on samples of adjacent materials for possible adverse 
reactions.  Do not use cleaners and methods known to have deleterious effect. 

b. Allow a waiting period of not less than seven days after completion of sample 
cleaning to permit a study of mockups for negative reactions. 

4. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

5. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 
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G. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to stone restoration and cleaning including, but 
not limited to, the following: 

a. Construction Schedule:  Verify availability of materials, Restoration Specialist's 
personnel, equipment, and facilities needed to make progress. 

b. Materials, material application, sequencing, and tolerances. 
c. Restoration program. 
d. Cleaning program. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver stone units to Project site strapped together in suitable packs or pallets or in heavy-duty 
crates. 

B. Deliver other materials to Project site in manufacturer's original and unopened containers, 
labeled with manufacturer's name and type of products. 

C. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 
use cementitious materials that have become damp. 

D. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if 
containers have been damaged or have been opened for more than two days. 

E. Store sand where grading and other required characteristics can be maintained and 
contamination avoided. 

1.9 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit stone restoration and cleaning work to be performed according to 
manufacturers' written instructions and specified requirements. 

B. Cold-Weather Requirements:  Comply with the following procedures for stone restoration and 
mortar-joint pointing unless otherwise indicated: 

1. When air temperature is below 40 deg F, heat mortar ingredients, restoration materials, 
and existing stone to produce temperatures between 40 and 120 deg F. 

2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for 7 days after restoration 
and pointing. 

C. Hot-Weather Requirements:  Protect stone restoration and mortar-joint pointing when 
temperature and humidity conditions produce excessive evaporation of water from mortar and 
patching materials.  Provide artificial shade and wind breaks and use cooled materials as 
required to minimize evaporation.  Do not apply mortar to substrates with temperatures of 90 
deg F and above unless otherwise indicated. 

D. For manufactured restoration materials, perform work within the environmental limits set by 
each manufacturer. 
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E. Clean stone surfaces only when air temperature is 40 deg F and above and is predicted to 
remain so for at least 7 days after completion of cleaning. 

1.10 SEQUENCING AND SCHEDULING 

A. Order replacement materials at earliest possible date to avoid delaying completion of the Work. 

B. Order sand for pointing mortar immediately after approval of mockups.  Take delivery of and 
store at Project site a sufficient quantity to complete Project. 

C. Perform stone restoration work in the following sequence: 

1. Remove plant growth. 
2. Rake out mortar from joints surrounding stone to be replaced and from joints adjacent to 

stone restoration along joints. 
3. Restore stonework, including replacing existing stone with new stone. 
4. Rake out mortar from joints to be repointed. 
5. Point mortar joints. 
6. Inspect for open mortar joints and correct before cleaning to prevent the intrusion of 

water and other cleaning materials into the wall. 
7. Clean stone surfaces. 

PART 2 - PRODUCTS 

2.1 STONE MATERIALS 

A. Stone:  Provide natural building stone of variety, color, texture, grain, veining, finish, size, and 
shape to match existing stone.  

1. For existing stone that exhibits a range of colors, texture, grain, veining, finishes, sizes, or 
shapes, provide stone that proportionally matches that range rather than stone that 
matches an individual color, texture, grain, veining, finish, size, or shape within that 
range. 

2.2 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray, or both where required for 
color matching of exposed mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 
to ASTM C 114. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Mortar Sand:  ASTM C 144 unless otherwise indicated. 

1. Color:  Provide natural sand of color necessary to produce required mortar color. 
2. For pointing mortar, provide sand with rounded edges. 



STONE RESTORATION AND CLEANING Tetra Tech 
04 01 40 / Page 6 Project No. 363579-22001.3  Architects & Engineers 

3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend 
several sands if necessary to achieve suitable match. 

D. Mortar Pigments:  ASTM C 979/C 979M, compounded for use in mortar mixes, and having a 
record of satisfactory performance in stone mortars. 

E. Water:  Potable. 

2.3 MANUFACTURED RESTORATION MATERIALS 

A. Cementitious Crack Filler:  An ultrafine superplasticized grout that can be injected into cracks, 
is suitable for application to wet or dry cracks, exhibits low shrinkage, and develops high bond 
strength to all types of stone. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cathedral Stone Products, Inc.; Jahn Injection Grout. 
b. Edison Coatings, Inc.; Pump-X 53-Series. 

B. Stone-to-Stone Adhesive:  2-part polyester or epoxy-resin stone adhesive with a 15- to 45-
minute cure at 70 deg F or 1-part cementitious stone adhesive, recommended by adhesive 
manufacturer for type of stone restoration indicated, and matching stone color. 

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. Two-Part Polyester or Epoxy-Resin Stone Adhesive: 

1) Edison Coatings, Inc.; Flexi-Weld 520T. 
2) Akemi North AmericaAkepox Series Marble Filler 1000 Series or 

MS76 Stone and Marble Adhesive. 
3) Bonstone Materials Corporation; Fast Set 41. 

b. One-Part Cementitious Stone Adhesive: 

1) Cathedral Stone Products, Inc.; Jahn Masonre Adhesive. 

2.4 CLEANING MATERIALS 

A. Water:  Potable. 

B. Hot Water:  Water heated to a temperature of 140 to 160 deg F. 

C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium 
polyphosphate, 1/2 cup of laundry detergent, and 20 quarts of hot water for every 5 gal. of 
solution required. 
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D. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups of 
tetrasodium polyphosphate, 5 quarts of 5 percent sodium hypochlorite (bleach), and 15 quarts of 
hot water for every 5 gal. of solution required. 

E. Nonacidic Gel Cleaner:  Manufacturer's standard gel formulation, with pH between 6 and 9, that 
contains detergents with chelating agents and is specifically formulated for cleaning masonry 
surfaces. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. PROSOCO; Price Research, Ltd.; Price Marble Cleaner-Gel. 
b. PROSOCO; Sure Klean 942 Limestone and Marble Cleaner. 

F. Nonacidic Liquid Cleaner:  Manufacturer's standard mildly alkaline liquid cleaner formulated 
for removing mold, mildew, and other organic soiling from ordinary building materials, 
including polished stone, brick, aluminum, plastics, and wood. 

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. Dumond Chemicals, Inc.; Safe n' Easy Architectural Cleaner/Restorer. 
b. PROSOCO; Enviro Klean 2010 All Surface Cleaner. 

2.5 ACCESSORY MATERIALS 

A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable 
masking material for protecting glass, metal, and polished stone surfaces from damaging effects 
of acidic and alkaline masonry cleaners. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. ABR Products, Inc.; Rubber Mask. 
b. PROSOCO; Sure Klean Strippable Masking. 

B. Stone Anchors and Pins:  Type and size indicated or, if not indicated, to match existing anchors 
in size and type.  Fabricate anchors from Type 304 stainless steel. 

C. Setting Buttons:  Resilient plastic buttons, nonstaining to stone, sized to suit joint thicknesses 
and bed depths of stone units without intruding into required depths of pointing materials. 

D. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint 
primers, sealants, and surfaces adjacent to joints; that will easily come off entirely, including 
adhesive. 

E. Flexible Flashing:  Use the following unless otherwise indicated: 

1. Copper-Laminated Flashing:  5-oz./sq. ft. copper sheet bonded between 2 layers of glass-
fiber cloth.  Use only where flashing is fully concealed in masonry. 
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a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) Advanced Building Products Inc.; Copper Sealtite 2000. 
2) York Manufacturing, Inc.; Multi-Flash 500. 

F. Miscellaneous Products:  Select materials and methods of use based on the following, subject to 
approval of a mockup: 

1. Previous effectiveness in performing the work involved. 

2. Little possibility of damaging exposed surfaces. 

3. Consistency of each application. 

4. Uniformity of the resulting overall appearance. 

5. Do not use products or tools that could do the following: 

a. Remove, alter, or in any way harm the present condition or future preservation of 
existing surfaces, including surrounding surfaces not in contract. 

b. Leave a residue on surfaces. 

2.6 MORTAR MIXES 

A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by 
volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in 
a clean, mechanical batch mixer. 

1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together 
before adding any water.  Then mix again adding only enough water to produce a damp, 
unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this 
dampened condition for 15 to 30 minutes.  Add remaining water in small portions until 
mortar reaches desired consistency.  Use mortar within one hour of final mixing; do not 
retemper or use partially hardened material. 

B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter 
specified proportions without Architect's approval. 

1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-
cement ratio of 1:10 by weight. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mortar Proportions:  Mix mortar materials in the following proportions: 

1. Pointing Mortar for Stone:  1 part white portland cement, 1 part lime, and 6 parts sand. 

a. Add mortar pigments to produce mortar colors required. 

2. Rebuilding (Setting) Mortar:  Same as pointing mortar. 
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2.7 CHEMICAL CLEANING SOLUTIONS 

A. Dilute chemical cleaners with water to produce solutions not exceeding concentration 
recommended by chemical-cleaner manufacturer. 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, 
plants, and surrounding buildings from harm resulting from stone restoration work. 

1. Erect temporary protective covers over walkways and at points of pedestrian and 
vehicular entrance and exit that must remain in service during course of restoration and 
cleaning work. 

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and 
other surfaces against damage from exposure to its products.  Prevent chemical cleaning 
solutions from coming into contact with people, motor vehicles, landscaping, buildings, and 
other surfaces that could be harmed by such contact. 

1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used 
unless chemical cleaners being used will not damage adjacent surfaces.  Use materials 
that contain only waterproof, UV-resistant adhesives.  Apply masking agents to comply 
with manufacturer's written instructions.  Do not apply liquid masking agent to painted or 
porous surfaces.  When no longer needed, promptly remove masking to prevent adhesive 
staining. 

2. Keep wall wet below area being cleaned to prevent streaking from runoff. 

3. Do not clean stone during winds of sufficient force to spread cleaning solutions to 
unprotected surfaces. 

4. Neutralize and collect alkaline and acid wastes for disposal off Owner's property. 

5. Dispose of runoff from cleaning operations by legal means and in a manner that prevents 
soil erosion, undermining of paving and foundations, damage to landscaping, and water 
penetration into building interiors. 

C. Prevent mortar from staining face of surrounding stone and other surfaces. 

1. Cover sills, ledges, and projections to protect from mortar droppings. 
2. Keep wall area wet below rebuilding and pointing work to discourage mortar from 

adhering. 
3. Immediately remove mortar in contact with exposed stone and other surfaces. 
4. Clean mortar splatters from scaffolding at end of each day. 

D. Beginning restoration constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 STONE REMOVAL AND REPLACEMENT  

A. At locations indicated, remove stone that has deteriorated or is damaged beyond correction.  
Carefully demolish or remove entire units from joint to joint, without damaging surrounding 
stone, in a manner that permits replacement with full-size units. 

B. Support and protect remaining stonework that surrounds removal area.  Maintain flashing, 
reinforcement, lintels, and adjoining construction in an undamaged condition. 

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing stone or unit masonry backup, rotted wood, rusted metal, and other deteriorated 
items. 

D. Clean stone surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for replacement. 

E. Replace removed damaged stone with new stone matching existing stone, including size. 

F. Install replacement stone into bonding and coursing pattern of existing stone.  If cutting is 
required, use a motor-driven saw designed to cut stone with clean, sharp, unchipped edges.  
Finish edges to blend with appearance of edges of existing stone. 

1. Maintain joint width for replacement stone to match existing joints. 
2. Use setting buttons or shims to set stone accurately spaced with uniform joints. 

G. Set replacement stone with completely filled bed, head, and collar joints.  Butter vertical joints 
for full width before setting and set units in full bed of mortar unless otherwise indicated.  
Replace existing anchors with new anchors of size and type indicated. 

1. Tool exposed mortar joints in restored areas to match joints of surrounding existing 
stonework. 

2. Rake out mortar used for laying stone before mortar sets and point new mortar joints in 
restored area to comply with requirements for repointing existing stone, and at same time 
as repointing of surrounding area. 

3. When mortar is sufficiently hard to support units, remove shims and other devices 
interfering with pointing of joints. 

H. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

3.3 PARTIAL STONE REPLACEMENT  

A. Remove defective portion of existing stone unit (backing stone).  Carefully remove defective 
portion of stone by making vertical and horizontal saw cuts at face of backing stone and 
demolishing defective material to depth required for fitting partial replacement (dutchman). 

1. Make edges of backing stone at cuts smooth and square to each other and to finished 
surface; essentially rectangular.  Make back of removal area flat and parallel to stone 
face. 
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2. Do not overcut at corners and intersections.  Hand trim to produce clean sharp corners 
with no rounding and no damage to existing work to remain. 

3. If existing stone that is to remain becomes damaged, remove damaged area and enlarge 
partial replacement as required. 

B. Remove mortar from joints that abut area of stone removal to same depth as stone was removed.  
Remove loose mortar particles and other debris from surfaces to be bonded and surfaces of 
adjacent stone units that will receive mortar by cleaning with stiff-fiber brush. 

C. Cut and trim partial replacement to accurately fit area where material was removed from 
backing stone.  Fabricate to size required to produce joints between partial replacement and 
backing stone of no more than 1/16 inch in width, and joints between partial replacement and 
other stones that match existing joints between stones. 

D. Apply stone-to-stone adhesive to comply with adhesive manufacturer's written instructions.  
Coat bonding surfaces of backing stone and partial replacement, completely filling all crevices 
and voids. 

E. Apply partial replacement while adhesive is still tacky and hold securely in place until adhesive 
has cured.  Use shims, clamps, wedges, or other devices as necessary to align face of partial 
replacement with face of backing stone. 

F. Clean adhesive residue from exposed surfaces and patch chipped areas. 

3.4 STONE PLUG RESTORATION  

A. Remove cylindrical piece of damaged stone by core-drilling perpendicular to stone surface. 

B. Prepare a replacement plug by core-drilling replacement stone.  Use a drill sized to produce a 
core that will fit into hole drilled in damaged stone with only minimum gap necessary for 
adhesive. 

C. Apply stone-to-stone adhesive to comply with adhesive manufacturer's written instructions.  
Coat bonding surfaces of existing stone and plug, completely filling all crevices and voids. 

D. Apply plug while adhesive is still tacky and hold securely in place until adhesive has cured. 

E. Clean adhesive residue from exposed surfaces. 

3.5 CRACK INJECTION  

A. General:  Comply with cementitious crack-filler manufacturer's written instructions. 

B. Drill 1/4-inch-diameter injection holes as follows: 

1. Transverse Cracks Less Than 3/8 inch Wide:  Drill holes through center of crack at 12 to 
18 inches o.c. 

2. Transverse Cracks More Than 3/8 inch Wide:  Drill holes through center of crack at 18 to 
36 inches o.c. 
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3. Delaminations:  Drill holes at approximately 18 inches o.c. both vertically and 
horizontally. 

4. Drill holes 2 inches deep.  Where possible drill holes in mortar joints. 

C. Clean out drill holes and cracks with compressed air and water.  Remove dirt and organic 
matter, loose material, sealants, and failed crack restoration materials. 

D. Place plastic injection ports in drilled holes and seal face of cracks between injection ports with 
clay or other nonstaining, removable plugging material.  Leave openings at upper ends of cracks 
for air release. 

E. Inject cementitious crack filler through ports sequentially, beginning at one end of area and 
working to opposite end; where possible, begin at lower end of injection area and work upward.  
Inject filler until it extrudes from adjacent ports.  After port has been injected, plug with clay or 
other suitable material and begin injecting filler at adjacent port, repeating process until all ports 
have been injected. 

F. Clean cementitious crack filler from face of stone before it sets by scrubbing with water. 

G. After cementitious crack filler has set, remove injection ports, plugging material, and excess 
filler.  Patch injection holes and surface of cracks. 

3.6 FLASHING 

A. General:  Install embedded flashing in stone at shelf angles, lintels, ledges, other obstructions to 
downward flow of water in wall, and where indicated.  

B. Install flashing as follows unless otherwise indicated: 

1. Prepare stone 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. 

3.7 CLEANING STONE, GENERAL 

A. Proceed with cleaning in an orderly manner; work from bottom to top of each scaffold width 
and from one end of each elevation to the other.  Ensure that dirty residues and rinse water will 
not wash over cleaned, dry surfaces. 

B. Use only those cleaning methods indicated for each stone material and location. 

1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  
Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner 
being used. 
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2. Use spray equipment that provides controlled application at volume and pressure 
indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning 
methods do not damage stone. 

a. Equip units with pressure gages. 

3. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable 
for chemical cleaner indicated, equipped with cone-shaped spray tip. 

4. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 
25 to 50 degrees. 

5. For heated water-spray application, use equipment capable of maintaining temperature 
between 140 and 160 deg F at flow rates indicated. 

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all 
surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging stone surfaces. 

D. Water Application Methods: 

1. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 
inches from surface of stone and apply water in horizontal back and forth sweeping 
motion, overlapping previous strokes to produce uniform coverage. 

E. Chemical-Cleaner Application Methods:  Apply chemical cleaners to stone surfaces to comply 
with chemical-cleaner manufacturer's written instructions; use brush or spray application. Do 
not allow chemicals to remain on surface for periods longer than those indicated or 
recommended by manufacturer. 

F. Rinse off chemical residue and soil by working upward from bottom to top of each treated area 
at each stage or scaffold setting.  Periodically during each rinse, test pH of rinse water running 
off of cleaned area to determine that chemical cleaner is completely removed. 

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 
6.7 and 7.5. 

G. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive 
marks. 

3.8 PRELIMINARY CLEANING 

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from stone 
surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to 
dry as long as possible before removal.  Remove loose soil or debris from open joints to 
whatever depth they occur. 
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B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that 
are resistant to cleaning methods being used.  Extraneous substances include paint, calking, 
asphalt, and tar. 

1. Carefully remove heavy accumulations of material from surface of stone with sharp 
chisel.  Do not scratch or chip stone surface. 

3.9 CLEANING STONEWORK  

A. Hot-Water Wash:  Use hot water applied by low-pressure spray. 

B. Detergent Cleaning: 

1. Wet stone with hot water applied by low-pressure spray. 

2. Scrub stone with detergent solution using medium-soft brushes until soil is thoroughly 
dislodged and can be removed by rinsing.  Use small brushes to remove soil from mortar 
joints and crevices.  Dip brush in solution often to ensure that adequate fresh detergent is 
used and that stone surface remains wet. 

3. Rinse with hot water applied by low-pressure spray to remove detergent solution and soil. 

4. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup. 

C. Mold, Mildew, and Algae Removal: 

1. Wet stone with hot water applied by low-pressure spray. 

2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 

3. Scrub stone with medium-soft brushes until mold, mildew, and algae are thoroughly 
dislodged and can be removed by rinsing.  Use small brushes for mortar joints and 
crevices.  Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that stone surface remains wet. 

4. Rinse with hot water applied by low-pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup. 

D. Nonacidic Gel Chemical Cleaning: 

1. Wet stone with water applied by low-pressure spray, if recommended by manufacturer. 

2. Apply nonacidic gel cleaner in 1/8-inch thickness by brush, working into joints and 
crevices.  Apply quickly and do not brush out excessively so area will be uniformly 
covered with fresh cleaner and dwell time will be uniform throughout area being cleaned. 
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3. Let cleaner remain on surface for period indicated below: 

a. As recommended by chemical-cleaner manufacturer. 
b. As established by mockup. 

4. Remove bulk of nonacidic gel cleaner by squeegeeing into containers for disposal. 

5. Rinse with hot water applied by low-pressure spray to remove chemicals and soil. 

6. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup.  Do not repeat more than once.   

E. Nonacidic Liquid Chemical Cleaning: 

1. Wet stone with hot water applied by low-pressure spray, if recommended by 
manufacturer. 

2. Apply cleaner to stone by brush or low-pressure spray.  Let cleaner remain on surface for 
period indicated below: 

a. As recommended by chemical-cleaner manufacturer. 
b. As established by mockup. 

3. Rinse with hot water applied by medium-pressure spray to remove chemicals and soil. 

4. Repeat cleaning procedure above where required to produce cleaning effect established 
by mockup.  Do not repeat more than once.   

3.10 REPOINTING STONEWORK  

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 
2. Joints where mortar is missing or where they contain holes. 
3. Cracked joints where cracks can be penetrated at least 1/4 inch by a knife blade 0.027 

inch thick. 
4. Cracked joints where cracks are 1/8 inch or more in width and of any depth. 
5. Joints where they sound hollow when tapped by metal object. 
6. Joints where they are worn back 1/4 inch or more from surface. 
7. Joints where they are deteriorated to point that mortar can be easily removed by hand, 

without tools. 
8. Joints where they have been filled with substances other than mortar. 

B. Do not rake out and repoint joints where not required. 

C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of joint width plus 1/8 inch, but not less than 1/2 
inch or not less than that required to expose sound, unweathered mortar. 
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2. Remove mortar from stone surfaces within raked-out joints to provide reveals with square 
backs and to expose stone for contact with pointing mortar.  Brush, vacuum, or flush 
joints to remove dirt and loose debris. 

3. Do not spall edges of stone units or widen joints.  Replace or patch damaged stone units 
as directed by Architect. 

a. Cut out mortar by hand with chisel and resilient mallet.  Do not use power-
operated grinders without Architect's written approval. 

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 
loose stone, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 

1. Rinse joint surfaces with water to remove dust and mortar particles.  Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water.  If 
rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas.  Apply in layers not greater than 3/8 inch until a uniform depth is 
formed.  Fully compact each layer thoroughly and allow it to become thumbprint hard 
before applying next layer. 

3. After low areas have been filled to same depth as remaining joints, point all joints by 
placing mortar in layers not greater than 3/8 inch.  Fully compact each layer and allow to 
become thumbprint hard before applying next layer.  Where existing stone has worn or 
rounded edges, slightly recess finished mortar surface below face of stone to avoid 
widened joint faces.  Take care not to spread mortar beyond joint edges onto exposed 
stone surfaces or to featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup.  Remove excess mortar from edge of joint by 
brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

a. Acceptable curing methods include covering with wet burlap and plastic sheeting, 
periodic hand misting, and periodic mist spraying using system of pipes, mist 
heads, and timers. 

b. Adjust curing methods to ensure that pointing mortar is damp throughout its depth 
without eroding surface mortar. 

F. Where repointing work precedes cleaning of existing stone, allow mortar to harden at least 30 
days before beginning cleaning work. 
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3.11 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed stone surfaces of excess mortar and 
foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied 
at low pressure. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

B. Wash adjacent woodwork and other nonstone surfaces.  Use detergent and soft brushes or 
cloths. 

C. Sweep and rake adjacent pavement and grounds to remove mortar and debris.  Where necessary, 
pressure wash pavement surfaces to remove mortar, dust, dirt, and stains. 

END OF SECTION 04 01 40 
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SECTION 04 20 00 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Concrete masonry units. 
2. Concrete building brick. 
3. Decorative concrete masonry units. 
4. Building (common) brick. 
5. Mortar and grout. 
6. Masonry-joint reinforcement. 
7. Ties and anchors. 
8. Miscellaneous masonry accessories. 
9. Water-repellent treatment. 

B. Products Installed but not Furnished under This Section: 

1. Steel lintels in unit masonry. 
2. Cavity wall insulation. 

1.3 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 
B. NRC: Noise Reduction Coefficient. 
C. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

04 20 00 
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1.6 ACTION SUBMITTALS 

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

1. CMUs. 
2. Concrete building brick. 
3. Building (common) brick. 
4. Portland cement. 
5. Hydrated lime. 
6. Portland cement-lime mix. 
7. Mortar pigments. 
8. Colored cement products. 
9. Aggregate for mortar. 
10. Aggregate for grout. 
11. Uncoated-steel reinforcing bars. 
12. Low-alloy steel reinforcing bars. 
13. Reinforcing bar positioners. 
14. Masonry-joint reinforcement for single-wythe masonry. 
15. Masonry-joint reinforcement for multiwythe masonry. 
16. Individual wire ties. 
17. Anchors for connecting CMU to existing masonry. 
18. Anchors for connecting veneer to existing concrete or masonry, spiral type. 
19. Joint stabilization anchors. 
20. Adjustable masonry-veneer anchors. 
21. Top-of-wall wind clips. 
22. Top-of-wall concealed wind anchors. 
23. Adhesives, primers, and seam tapes for flashings. 
24. Proprietary cleaner. 
25. Water-repellent treatment. 

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. Pre-faced CMUs. 
3. Sound-absorbing CMUs. 
4. Water-repellent admixture. 
5. Flexible flashing. 
6. Termination bars for flexible flashing. 
7. Compressible filler. 
8. Preformed control-joint gaskets. 
9. Weep/cavity vent products. 
10. Cavity drainage material. 
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C. Shop Drawings: For the following: 

1. 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. Decorative CMUs, in the form of small-scale units. 
2. Pre-faced CMUs, in the form of small-scale units. 
3. Colored mortar. 

E. Samples for Verification: For each type and color of the following: 

1. Decorative CMUs. 
2. Pre-faced CMUs. 
3. Pigmented mortar. Make Samples using same sand and mortar ingredients to be used on 

Project. 

1.7 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each type and size of the following: 

1. Masonry units. 

a. Include material test reports substantiating compliance with requirements. 
b. For brick, include size-variation data verifying that actual range of sizes falls 

within specified tolerances. 
c. For exposed brick, include test report for efflorescence according to ASTM C67. 
d. For masonry units, include data and calculations establishing average net-area 

compressive strength of units. 

2. Integral water repellent used in CMUs. 

3. Cementitious materials. Include name of manufacturer, brand name, and type. 

4. Water-repellent admixture used in mortar. 

5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 

6. Grout mixes. Include description of type and proportions of ingredients. 

7. Reinforcing bars. 
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8. Low-alloy steel reinforcing bars. 

9. Joint reinforcement. 

10. Anchors, ties, and metal accessories. 

B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 

1. Include test reports, according to ASTM C1019, for grout mixes required to comply with 
compressive strength requirement. 

C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 
mortar type, provide statement of average net-area compressive strength of masonry units, 
mortar type, and resulting net-area compressive strength of masonry determined according to 
TMS 602. 

1.8 QUALITY ASSURANCE 

A. Sample Panels: Build sample panels to verify selections made under Sample submittals and to 
demonstrate aesthetic effects. Comply with requirements in Division 01 Section "Quality 
Requirements". 

1. Build sample panels for each type of exposed unit masonry construction in sizes 
approximately 48 inches long by 48 inches high. 

2. Build sample panels facing south. 

3. Where masonry is to match existing, build panels adjacent and parallel to existing 
surface. 

4. Clean one-half of exposed faces of panels with masonry cleaner indicated. 

5. Protect approved sample panels from the elements with weather-resistant membrane. 

6. Approval of sample panels is for color, texture, and blending of masonry units; 
relationship of mortar and sealant colors to masonry unit colors; tooling of joints; 
aesthetic qualities of workmanship; and other material and construction qualities 
specifically approved by Architect in writing. 

a. Approval of sample panels does not constitute approval of deviations from the 
Contract Documents contained in sample panels unless Architect specifically 
approves such deviations in writing. 

7. Demolish and remove sample panels when directed by Architect. 
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B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockups for typical exterior wall in sizes approximately 96 inches long by 96 
inches high by full thickness, including face and backup wythes, air barrier, 
reinforcement, insulation, cavity drainage material, and weeps. 

a. Include a sealant-filled joint at least 16 inches long in mockup. 

b. Include lower corner of window opening at upper corner of exterior wall mockup. 
Make opening approximately 12 inches wide by 16 inches high. 

c. Include through-wall flashing installed for a 24-inch length in corner of exterior 
wall mockup approximately 16 inches down from top of mockup, with a 12-inch 
length of flashing left exposed to view (omit masonry above half of flashing). 

2. Where masonry is to match existing, erect mockups adjacent and parallel to existing 
surface. 

3. Clean one-half of exposed faces of mockups with masonry cleaner as indicated. 

4. Apply water-repellent treatment to unpainted exposed CMU, if requested by Architect. 

5. Protect accepted mockups from the elements with weather-resistant membrane. 

6. Approval of mockups is for color, texture, and blending of masonry units; relationship of 
mortar and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities 
of workmanship. 

a. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such 
deviations in writing. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 
become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 
mortar mix in delivery containers on elevated platforms in a dry location or in covered 
weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 
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1.10 FIELD CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely 
in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 
secure cover a minimum of 24 inches down face next to unconstructed wythe, and hold 
cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 
coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 
or by freezing conditions. Comply with cold-weather construction requirements contained in 
TMS 602. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 
deg F and higher and will remain so until masonry has dried, but not less than seven days 
after completing cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from single source 
from single manufacturer for each product required. 
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B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from single manufacturer for each cementitious 
component and from single source or producer for each aggregate. 

2.2 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days. 

1. Determine net-area compressive strength of masonry from average net-area compressive 
strengths of masonry units and mortar types (unit-strength method) according to 
TMS 602. 

2.3 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract 
Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
defects are exposed in the completed Work and will be within 20 feet vertically and horizontally 
of a walking surface. 

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs 
indicated. 

1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a 
qualified testing agency acceptable to authorities having jurisdiction. 

2.4 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces 
of adjacent units unless otherwise indicated. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 

2. Provide bullnose units for outside corners unless otherwise indicated. 

B. Integral Water Repellent: Provide units made with integral water repellent for exterior exposed 
units and where indicated. 

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does 
not reduce flexural bond strength. Units made with integral water repellent, when tested 
according to ASTM E514/E514M as a wall assembly made with mortar containing 
integral water-repellent manufacturer's mortar additive, with test period extended to 24 
hours, shall show no visible water or leaks on the back of test specimen. 
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a. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

1) GCP Applied Technologies, Inc.; Dry-Block Block Admixture. 
2) Master Builders Solutions Admixtures US, LLC; MasterPel 240. 

C. CMUs: ASTM C90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 2150 psi. 

2. Density Classification: Lightweight unless otherwise indicated. 
3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions. 
4. Exposed Faces: Provide uniform fine texture units suitable for painting. 
5. Faces to Receive Plaster: Where units are indicated to receive a direct application of 

plaster, provide textured-face units made with gap-graded aggregates. 

2.5 MASONRY LINTELS 

A. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars 
placed as indicated and filled with coarse grout. Cure precast lintels before handling and 
installing. Temporarily support built-in-place lintels until cured. 

2.6 BRICK 

A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and 
color of exposed faces of adjacent units: 

1. For ends of sills and caps and for similar applications that would otherwise expose 
unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces 
finished. 

2. Provide special shapes for applications where stretcher units cannot accommodate special 
conditions, including those at corners, movement joints, bond beams, sashes, and lintels. 

3. Provide special shapes for applications requiring brick of size, form, color, and texture on 
exposed surfaces that cannot be produced by sawing. 

4. Provide special shapes for applications where shapes produced by sawing would result in 
sawed surfaces being exposed to view. 

B. Building (Common) Brick: ASTM C62, Grade SW. 

1. Size: Match size of face brick. 
2. Application: Use where brick is indicated for concealed locations. 
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2.7 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color 
indicated. 

1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 
no other ingredients. 

D. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use 
in mortar mixes and complying with ASTM C979/C979M. Use only pigments with a record of 
satisfactory performance in masonry mortar. 

E. Colored Cement Products: Packaged blend made from portland cement and hydrated lime and 
mortar pigments, all complying with specified requirements, and containing no other 
ingredients. 

1. Formulate blend as required to produce color indicated. 

a. Color:  As selected from manufacturer’s standard colors. 

2. Pigments shall not exceed 10 percent of portland cement by weight. 

F. Aggregate for Mortar: ASTM C144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 
crushed stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the 
No. 16 sieve. 

3. White-Mortar Aggregates: Natural white sand or crushed white stone. 
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 

G. Aggregate for Grout: ASTM C404. 

H. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with 
CMUs containing integral water repellent from same manufacturer. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. GCP Applied Technologies, Inc.; Dry-Block Mortar Admixture. 
b. Master Builders Solutions Admixtures US, LLC; MasterPel 240MA. 

I. Water: Potable. 
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2.8 REINFORCEMENT 

A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60. 

B. Low-Alloy Steel Reinforcing Bars: Where reinforcement is to be welded, provide reinforcing 
bars meeting ASTM A706/A706M, deformed. 

C. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch (9 
gage) steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars 
indicated. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Wire Rebar 
Positioner (376). 

b. Hohmann & Barnard, Inc.; RB Rebar Positioners or RB-Twin Rebar Positioners. 
c. Wire-Bond; Figure 8 Rebar Positioners. 

D. Masonry-Joint Reinforcement, General: ASTM A951/A951M. 

1. Interior Walls:  Hot-dip galvanized carbon steel. 
2. Exterior Walls:  Stainless steel. 
3. Wire Size for Side Rods: 0.148-inch diameter (9 gage). 
4. Wire Size for Cross Rods: 0.148-inch diameter (9 gage). 
5. Wire Size for Veneer Ties:  0.187-inch diameter. 
6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c. 
7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units. 

E. Masonry-Joint Reinforcement for Single-Wythe Masonry: Horizontal ladder or truss type with 
single pair of side rods. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Ladder-
Type Masonry Wall Reinforcement (1100). 

b. Hohmann & Barnard, Inc.; 220 Ladder Mesh Reinforcement or 120 Truss-Mesh. 
c. Wire-Bond; Series 200 Ladder Mesh or 300 Truss Mesh 2 Wire. 

F. Masonry-Joint Reinforcement for Multiwythe Masonry: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; 270 Ladder or 170 Truss Eye-Wire. 
b. Wire-Bond; Series 800 Ladder or 900 Truss Level-Eye (Hook & Eye). 
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2.9 TIES AND ANCHORS 

A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-
inch cover on outside face. 

B. Materials: Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated: 

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M, 
Class B-2 coating. 

2. Stainless Steel Wire: ASTM A580/A580M, Type 304. 
3. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, 

with ASTM A153/A153M, Class B coating. 
4. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 
5. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Double Eye 
Rod Anchor (262) and Double Pintle Tie (263). 

b. Hohmann & Barnard, Inc.; Adjustable Wall Ties (Pintles & Eyes). 

2. Where wythes do not align or are of different materials, use adjustable ties with pintle-
and-eye connections having a maximum adjustment of 1-1/4 inches. 

3. Wire: Fabricate from 3/16-inch-diameter, stainless steel wire. 

D. Anchors for Connecting CMU to Existing Masonry: Corrugated strips formed from 0.062-inch-
thick (16 gage) stainless-steel sheet, 1-1/4 inch wide, with 1-1/2 inch bend.  

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; #187 Hole-
Type Brick Veneer Anchor. 

b. Wire-Bond; #2501 Veneer Anchor Corrugated. 

E. Anchors for Connecting Veneer to Existing Concrete or Masonry, Spiral Type: Stainless steel 
spiral rods for anchoring veneer to existing walls; driven-in anchors for installation in drilled 
holes, relying on screw effect, rather than adhesive to secure veneer to backing. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Helix 
Remedial Tie (391). 

b. Hohmann & Barnard, Inc.; Spira-Lok. 
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F. Joint Stabilization Anchors: Provide anchors that bond masonry walls across expansion and 
control joints while allowing lateral movement, made from stainless-steel. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Control 
Joint Anchor (353). 

b. Hohmann & Barnard, Inc.; Slip-Set Stabilizer. 
c. Wire-Bond; #1700 Control Joint Anchor. 

G. Adjustable Masonry-Veneer Anchors: 

1. General: Provide anchors that allow vertical adjustment but resist a 100-lbf load in both 
tension and compression perpendicular to plane of wall without deforming or developing 
play in excess of 1/16 inch. 

2. Fabricate wire ties from 0.187-inch- diameter, stainless steel wire unless otherwise 
indicated. 

3. Screw-Attached, Thermally-Isolated, Masonry-Veneer Anchors: Wire tie and a 
corrosion-resistant, self-drilling, barrel screw designed to receive wire tie. Barrel has 
gasketed washer head that covers hole in insulation. 

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; 
Original Pos-I-Tie Veneer Anchoring Clip (75), Pos-I-Tie ThermalClip 
(75TC), and Pintle Wire Tie for ThermalClip (282-N). 

2) Hohmann & Barnard, Inc.; Thermal 2-Seal Wing Nut Anchor and 
Adjustable Wall Ties (pintle). 

3) Wire-Bond; #4522 SureTie WS, #4590 Thermal Grip Washer, and #4515 
SureTie Double Hook. 

H. Top-of-Wall Wind Clips: Provide bent, galvanized steel plate clips as detailed on Drawings. 

I. Top-of-Wall Concealed Wind Anchors: Provide hot dip galvanized steel anchors with a 
deflection sleeve as detailed on Drawings. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; #419 Pin 
Type Stabilizing Wall Anchor (419) with Plastic Tube (421). 

b. Hohmann & Barnard, Inc.; Partition Top Anchor, PTA 420 HS with PTA Tube. 
c. Wire-Bond; PTA #4301 Partition Top Anchor with PTA tube. 
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2.10 EMBEDDED FLASHING MATERIALS 

A. Flexible Flashing: Use the following unless otherwise indicated: 

1. Copper-Laminated Flashing:  5-oz./sq. ft. copper sheet bonded between two layers of 
glass-fiber cloth/polymer fabric; non-asphaltic type. Use only where flashing is fully 
concealed in masonry. 

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) Advanced Building Products, Inc.; Copper Sealtite 2000. 
2) Wire-Bond; Copper Seal (Copper Fabric Flashing) #4140. 
3) York Manufacturing, Inc.; Multi-Flash 500. 

B. 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. 

2.11 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; NS – Closed Cell Neoprene Sponge. 
b. Wire-Bond; #3300 Expansion Joint. 
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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: 

1) Advanced Building Products, Inc.; Mortar Maze Weep Vents. 
2) Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Cell 

Vent (85). 
3) Hohmann & Barnard, Inc.; QV – Quadro-Vent. 
4) Wire-Bond; #3601 Cell Vent. 

D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade 
within the wall cavity. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; Mortar Trap or Mortar Web. 
b. Mortar Net Solutions; WallDefender. 
c. Wire-Bond; Cavity Net DT or Cavity Net. 

2. Configuration: Provide one of the following: 

a. Strips, full depth of cavity and 10 inches high, with dovetail-shaped notches 7 
inches deep that prevent clogging with mortar droppings. 

b. Strips, not less than 3/4 inch thick and 10 inches high, with dimpled surface 
designed to catch mortar droppings and prevent weep holes from clogging with 
mortar. 

2.12 MASONRY CLEANERS 

A. Proprietary Cleaner: Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces. Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned. 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Prosoco, Inc. 

2.13 WATER-REPELLENT TREATMENTS 

A. Water-Repellent Treatment: Clear, penetrating water-repellent treatment compatible with, and 
intended for use with, CMUs containing integral water repellent and mortar with water-repellent 
admixture. 

2.14 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Use portland cement-lime mortar unless otherwise indicated. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the 
following types of mortar for applications stated unless another type is indicated. 

1. For concrete masonry unit backup in exterior walls, masonry bearing walls, shear walls 
and masonry below grade or in contact with earth, use Type S. Not for use in masonry 
veneer construction. 

2. Use Type N mortar in all masonry veneer construction and in all masonry construction 
other than noted in the requirements for Type S mortar above. 

D. Pigmented Mortar: Use colored cement product. 

1. Application: Use pigmented mortar for exposed mortar joints with the following units: 

a. Decorative CMUs. 
b. Pre-faced CMUs. 

E. Grout for Unit Masonry: Comply with ASTM C476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with TMS 602 for dimensions of grout spaces and pour height. 

2. Proportion grout in accordance with ASTM C476, Table 1. 
3. Provide grout with a slump of 8 to 11 inches as measured according to 

ASTM C143/C143M. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

1. Verify that foundations are within tolerances specified. 
2. Verify that reinforcing dowels are properly placed. 
3. Verify that substrates are free of substances that impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 
actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 
shown. Build single-wythe walls to actual widths of masonry units, using units of widths 
indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 

G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per 
minute when tested according to ASTM C67. Allow units to absorb water so they are damp but 
not wet at time of laying. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or 
minus 1/4 inch. 
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2. For location of elements in plan, do not vary from that indicated by more than plus or 
minus 1/2 inch. 

3. For location of elements in elevation, do not vary from that indicated by more than plus 
or minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 
inch in 10 feet, or 1/2-inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum. 

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet, 
3/8 inch in 20 feet, or 1/2-inch maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 
1/4 inch in 20 feet, or 1/2-inch maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 
inch in 20 feet, or 1/2-inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet or 1/2-inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch except due to warpage of masonry units within tolerances specified for 
warpage of units. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 
with a maximum thickness limited to 1/2 inch. 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 
than 1/8 inch. 

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 
inch or minus 1/4 inch. 

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. 
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3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at 
corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 
than 2 inches. Bond and interlock each course of each wythe at corners. Do not use units with 
less-than-nominal 4-inch horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in 
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 
masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. 
Fill in solidly with masonry around built-in items. 

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 
similar items unless otherwise indicated. 

I. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof 
structure above unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 
above. 

2. Fasten top-of-wall wind clips to structure above. Grout cells of CMUs solidly and space 
clips four feet on center maximum or as indicated on Drawings. 

3. At fire-rated partitions, treat joint between top of partition and underside of structure 
above to comply with Division 07 Section "Joint Firestopping." 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay CMUs as follows: 

1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 
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5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed 
anchors and ties in mortar. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 
joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint) unless otherwise indicated. 

E. Cut joints flush where indicated to receive air barriers unless otherwise indicated. 

3.6 CAVITY WALLS 

A. Bond wythes of cavity walls together using one of the following methods: 

1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints. 

a. Use adjustable-type (two-piece-type) reinforcement with continuous horizontal 
wire in facing wythe attached to ties. 

2. Adjustable Masonry-Veneer Anchors: Comply with requirements for anchoring masonry 
veneers. 

B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds 
away from cavity, to minimize mortar protrusions into cavity.  

C. Install air barrier system to comply with Division 07 Section “Fluid-Applied Membrane Air 
Barriers.” 

D. Installing Cavity Wall Insulation: Place small dabs of adhesive, spaced approximately 12 inches 
o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners designed for 
this purpose. Fit courses of insulation between wall ties and other confining obstructions in 
cavity, with edges butted tightly both ways. Press units firmly against inside wythe of masonry 
or other construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation, air 
barrier, and masonry. 

3.7 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. 
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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. 

3.8 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. 

3.9 CONTROL AND EXPANSION JOINTS 

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. 
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement. 

1. Locate joints as indicated on Drawings; if not indicate, locate vertical joints not more 
than 20 feet o.c. for expansion joints in masonry veneer and 24 feet o.c. for control joints 
in concrete masonry. 

B. Form control joints in concrete masonry as follows: 

1. Install preformed control-joint gaskets designed to fit standard sash block. 
2. At steel columns, construct control-joint according to Drawings. 

C. Form expansion joints in brick as follows: 

1. Build in compressible joint fillers where indicated. 

2. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 
inch for installation of sealant and backer rod specified in Division 07 Section  "Joint 
Sealants." 
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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. 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry. 

3.10 LINTELS 

A. Install steel lintels where indicated. 

B. Provide masonry lintels where shown and where openings of more than 12 inches for brick-size 
units and 24 inches for block-size units are shown without structural steel or other supporting 
lintels. 

C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 

3.11 FLASHING, WEEP HOLES, AND CAVITY VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 
other obstructions to downward flow of water in wall, and where indicated. Install cavity vents 
at shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where 
indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 
sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 
wythe, turned up a minimum of 12 inches, and at least 6 inches above the top of cavity 
drainage material or to height as recommended by cavity drainage material manufacturer. 
Fasten upper edge of flexible flashing to inner wythe through termination bar.  

3. At masonry-veneer walls, extend flashing through veneer, across airspace behind veneer, 
and up face of sheathing at least 12 inches, and at least 6 inches above the top of the 
cavity drainage material or to height as recommended by cavity drainage material 
manufacturer. Fasten upper edge of flexible flashing to sheathing through termination 
bar. 

4. Apply a continuous bead of compatible sealant to the top of the termination bar. 

5. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at each 
end. At heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches 
to form end dams. 

6. 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. 

3.12 REINFORCED UNIT MASONRY 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, 
tie, and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and that of other loads that may be placed on them 
during construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

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. 

3.13 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. 
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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. 

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. 

3.14 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. 
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D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 
or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking 
tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical 
Notes 20. 

6. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 

7. Clean masonry with a proprietary cleaner applied according to manufacturer's written 
instructions. 

3.15 WATER-REPELLENT TREATMENT APPLICATION 

A. Preparation: Allow CMU installation to age before application of water-repellent treatment, 
according to repellent manufacturer's written instructions. 

B. Cleaning: Before application of water-repellent treatment, clean substrate of substances that 
could impair penetration or performance of product according to water-repellent treatment 
manufacturer's written instructions. 

C. Proceed with application only when existing and forecasted weather and substrate conditions 
permit water-repellent treatments to be applied according to manufacturers' written instructions. 

D. Apply water-repellent treatment on surfaces to be treated in accordance with manufacturer’s 
written instructions for application procedure unless otherwise indicated. 

END OF SECTION 04 20 00 



Tetra Tech COLD-FORMED METAL FRAMING 
Architects & Engineers Project No. 363579-22001.3 05 40 00 / Page 1 

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 load-bearing wall framing. 
2. Exterior non-load-bearing wall framing. 
3. Soffit framing. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 Section  
"Quality Requirements," to design cold-formed steel framing. 

B. Structural Performance: Provide cold-formed metal framing capable of withstanding design 
loads and all combinations of these loads, as required by applicable codes and as specified on 
Drawings, within limits and under conditions indicated. 

1. Design Loads: As indicated on Drawings. 

a. Dead Loads: Weights of materials and construction. 

2. Deflection Limits: Design framing systems to withstand design loads without deflections 
greater than the following: 

a. Exterior Non-Load-Bearing Framing:  Horizontal deflection of the wall height of 
1/240 for metal wall panels. 

b. Soffit Framing:  Vertical deflection of 1/240 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. 

05 40 00 
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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. 

C. Cold-Formed Steel Framing, General: Design according to AISI's "Standard for Cold-Formed 
Steel Framing - General Provisions." 

1. Headers: Design according to AISI's "Standard for Cold-Formed Steel Framing - Header 
Design." 

2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection 
without regard for contribution of sheathing materials. 

D. Minimum Thickness and Maximum Spacing Requirements: Comply with the requirements of 
this specification for specific requirements for minimum thickness and maximum spacing for 
cold-formed metal framing components. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of cold-formed metal framing product and accessory indicated. 

B. Shop Drawings: Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 
framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  
Show reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work. 

1. For cold-formed metal framing indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 

1.6 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. 
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C. Product Tests: Mill certificates or data from a qualified independent testing agency indicating 
steel sheet complies with requirements, including base-metal thickness, yield strength, tensile 
strength, total elongation, chemical requirements, and metallic-coating thickness. 

D. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

E. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the 
Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel 
Framing - General Provisions." 

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

1.7 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. 
7. United Metal Products, Inc. 
8. Telling Industries, LLC. 

2.2 MATERIALS 

A. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows: 

1. Grade: As required by structural performance. 
2. Coating: G60, A60, AZ50, or GF30. 
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2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 33 mils standard. 
2. Minimum Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 33 mils or at least matching steel studs. 
2. Minimum Flange Width: 1-1/4 inches. 

C. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with 
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with 
flanges designed to support horizontal and lateral loads and transfer them to the primary 
structure, and as follows: 

1. Minimum Base-Metal Thickness:  54 mils. 
2. Flange Width: 2 inches plus the design gap for 1-story structures and 2 inches plus twice 

the design gap for other applications  

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. 

2.4 SOFFIT FRAMING 

A. Steel Ceiling Joists:  Manufacturer's standard C-shaped steel sections, of web depths indicated, 
unpunched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  33 mils. 
2. Minimum Flange Width:  2 inches. 
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2.5 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A1003/A1003M, Structural Grade, 
Type H, metallic coated, of same grade and coating weight used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 
indicated, as follows: 

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Anchor clips. 
5. End clips. 
6. 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 A1003/A1003M, Structural Grade, Type H, metallic coated, of 
grade and coating weight matching associated member. 

B. Anchor Bolts: ASTM F1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-
steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A153/A153M, Class C. 

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to sustain, 
without failure, a load equal to 5 times design load, as determined by testing per ASTM E488 
conducted by a qualified independent testing agency. 

D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated 
from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 
times design load, as determined by testing per ASTM E1190 conducted by a qualified 
independent testing agency. 

E. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping steel 
drill screws. 

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere. 

F. Welding Electrodes: Comply with AWS standards. 

2.7 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: ASTM A780. 
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B. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, and 
plasticizing and water-reducing agents, complying with ASTM C1107, with fluid consistency 
and 30-minute working time. 

C. Shims:  Load bearing, high-density multimonomer plastic, nonleaching. 

D. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members. 

2.8 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. 

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. 
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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. 

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. 
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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. Do not bridge building expansion and control joints with cold-formed metal framing.  
Independently frame both sides of joints. 

H. 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. 

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard 
punched openings. 

J. 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. 

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. 
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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. 

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable 
wall-framing system. 

3.5 FIELD QUALITY CONTROL 

A. Testing: Owner will engage a qualified independent testing and inspecting agency to perform 
field tests and inspections and prepare test reports. Contractor to provide access to construction 
for inspections to verify conformance with provisions of Contract Documents and approved 
Shop Drawings. Inspections to include but not limited to, the following: 

1. Verify member sizes, configuration and spacing. 
2. Inspect screwed and welded connections. 
3. Inspect weld quality. 
4. Verify field welder’s certification. 
5. Verify galvanizing primer has been applied to all welds and damaged galvanized 

surfaces. 
6. Verify compliance with details shown on approved drawings such as bracing, stiffening, 

member location, and proper application of joint details at each connection. 
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B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Remove and replace work where test results indicate that it does not comply with specified 
requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.6 CORECTIONS AND PROTECTION 

A. Galvanizing Repairs: Prepare and correct damaged galvanized coatings on fabricated and 
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and 
manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed metal framing is without damage or deterioration at time 
of Substantial Completion. 

END OF SECTION 05 40 00 
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SECTION 05 50 00 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Steel framing and supports for applications where framing and supports are not specified 
in other Sections. 

2. 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. 

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. 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 



 

METAL FABRICATIONS  Tetra Tech 

05 50 00 / Page 2 Project No. 363579-22001.3 Architects & Engineers 

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 Channels and Angles:  ASTM A 572/A 572M, Grade 50. 
B. Steel Plates and Bars:  ASTM A36/A36M. 
C. W-Shapes:  ASTM A 992/A 992M. 
D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

 

2.3 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. 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with ASTM A780/A780M 
and compatible with paints specified to be used over it. 

D. Non-shrink, Nonmetallic Grout:  Factory-packaged, non-staining, noncorrosive, nongaseous 
grout complying with ASTM C1107.  Provide grout specifically recommended by manufacturer 
for interior and exterior applications. 

2.4 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. 

2.5 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 
construction. 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 
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C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with 
attached bearing plates, anchors, and braces as recommended by partition manufacturer.  Drill 
or punch bottom flanges of beams to receive partition track hanger rods; locate holes where 
indicated on operable partition Shop Drawings. 

2.6 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. 

2.7 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. 

2.8 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. 

2.9 STEEL AND IRON FINISHES 

A. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 
spatter, slag, or flux deposits.  Prepare surfaces according to Division 09 Section “High 
Performance Coatings”. 

1. For galvanized surfaces noted to be painted, comply with ASTM D6386, “Standard 
Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and 
Hardware Surfaces for Painting”.  

B. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for 
steel and iron hardware and with ASTM A123/A123M for other steel and iron products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion. 
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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. 

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. 

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. 
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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. Anchor supports for operable partitions securely to and rigidly brace from building structure. 
C. Install slotted channel framing with manufacturer recommended fasteners and fittings and 

follow manufacturer recommended instructions. 

3.3 ADJUSTING AND CLEANING 

A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and restore 
galvanizing to comply with ASTM A780. 

END OF SECTION 05 50 00 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Wood-preservative-treated lumber. 
2. Fire-retardant-treated materials, including plywood backing panels. 
3. Miscellaneous lumber (non-treated). 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 
B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal 

size in least dimension. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.  

1. Wood-Preservative-Treated Lumber: Include data for wood-preservative treatment from 
chemical treatment manufacturer and certification by treating plant that treated materials 
comply with requirements. Indicate type of preservative used and net amount of 
preservative retained. 

2. Fire-Retardant-Treated Materials: 

a. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 
Include physical properties of treated materials based on testing by a qualified 
independent testing agency. 

06 10 00 
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b. For fire-retardant treatments, include physical properties of treated lumber both 
before and after exposure to elevated temperatures, based on testing by a qualified 
independent testing agency according to ASTM D5664. 

c. For fire-retardant treatments, include physical properties of treated plywood both 
before and after exposure to elevated temperatures, based on testing by a qualified 
independent testing agency according to ASTM D5516. 

3. Dimension lumber framing (non-treated). 

4. Metal framing anchors. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, securely 
anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 
Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to 
inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 
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B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

E. Application: Treat items indicated on Drawings, and the following: 

1. Wood nailers, blocking, and similar members in connection with flashing, vapor barriers, 
and waterproofing. 

2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with 
masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, materials shall comply with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 
index of 25 or less when tested according to ASTM E84, and with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet beyond the centerline of the burners at any time during 
the test. 

1. Treatment shall not promote corrosion of metal fasteners. 

2. Exterior Type: Treated materials shall comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D2898. Use for exterior locations and where 
indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

4. Design Value Adjustment Factors: Treated lumber shall be tested according to 
ASTM D5664 and design value adjustment factors shall be calculated according to 
ASTM D6841. 
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C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent. Kiln-dry plywood 
after treatment to maximum moisture content of 15 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

E. Dimension Lumber Items:  Construction or No. 2 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Douglas fir-larch; WCLIB or WWPA. 
d. Spruce-pine-fir; NLGA. 
e. Douglas fir-south; WWPA. 
f. Hem-fir; WCLIB or WWPA. 
g. Douglas fir-larch (north); NLGA. 
h. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2. For blocking and nailers used for attachment of other construction, select and cut lumber 
to eliminate knots and other defects that will interfere with attachment of other work. 

F. Equipment Backing Panels: Plywood, DOC PS 1, Exposure 1, C-D Plugged, in thickness 
indicated or, if not indicated, not less than 3/4-inch nominal thickness. 

G. Application: Treat items indicated on Drawings, and the following: 

1. Concealed blocking. 
2. Plywood backing panels. 

2.4 MISCELLANEOUS LUMBER (NON-TREATED) 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Furring. 
4. Grounds. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
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C. Concealed Boards:  19 percent maximum moisture content and any of the following species and 
grades: 

1. Mixed southern pine or southern pine; No.  3 grade; SPIB. 
2. Hem-fir or hem-fir (north); Standard or No. 3 Common grade; NLGA, WCLIB, or 

WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir; Standard or No. 3 Common grade; NeLMA, 

NLGA, WCLIB, or WWPA. 

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

E. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.5 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 
specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC01 or ICC-ES AC193 as appropriate for the substrate. 

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, 
Class Fe/Zn 5. 

2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and 
ASTM F594, Alloy Group 1 or 2. 

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. 
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C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, 
G60 coating designation. 

1. Use for interior locations unless otherwise indicated. 

D. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

E. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 

1. Use for exterior locations and where indicated. 

2.7 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to suit width of sill members indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted. Fit rough carpentry accurately to other construction. Locate furring,  nailers, blocking, 
grounds,  and similar supports to comply with requirements for attaching other construction. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels. Install fire-retardant-treated plywood backing panels with 
classification marking of testing agency exposed to view. 

E. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 

F. Install sill sealer gasket to form continuous seal between sill plates and foundation walls. 

G. Do not splice structural members between supports unless otherwise indicated. 

H. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 
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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. 

I. 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. 

J. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

K. 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. 

L. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS 

A. Install where indicated and where required for screeding or attaching other work. Form to 
shapes indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved. 

1. Provide 1/4-inch vent space between each length of blocking. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

3.3 INSTALLATION OF WOOD FURRING 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as required 
for tolerance of finish work. 

END OF SECTION 06 10 00 
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SECTION 06 20 23 - INTERIOR FINISH 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. Interior trim. 

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, dimensions, profiles, textures, and colors and include construction and application 
details. 

1. Interior trim. 

B. Sustainable Design Submittals: 

1. Product Data: For composite wood products, indicating that product contains no urea 
formaldehyde. 

2. Product Data: For installation adhesives, indicating VOC content. 

C. Samples: 

1. Lumber for Transparent Finish (Stain or Clear Finish): Not less than 5 inches wide by 12 
inches long, for each species and cut, finished on one side and one edge. 

a. Finish: Comply with Division 09 Section “Painting.” 

2. Panel Products with Factory-Applied Finish: 12 by 12 inches. 

06 20 23 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air 
circulation. 

1. Protect materials from weather by covering with waterproof sheeting, securely anchored. 
2. Provide for air circulation around stacks and under coverings. 

B. Deliver interior finish carpentry materials only when environmental conditions comply with 
requirements specified for installation areas. If interior finish carpentry materials must be stored 
in other than installation areas, store only where environmental conditions comply with 
requirements specified for installation areas. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install interior finish carpentry materials until 
building is enclosed and weatherproof, wet-work in space is completed and nominally dry, and 
HVAC system is operating and maintaining temperature and relative humidity at occupancy 
levels during the remainder of the construction period. 

B. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged. 

1. Indications that materials are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with applicable rules of any rules-writing agency certified by the American 
Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified 
by the ALSC's 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. For exposed lumber, mark grade stamp on end or back of each piece. 

B. Softwood Plywood: DOC PS 1. 
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2.2 INTERIOR TRIM 

A. Lumber Trim for Opaque Finish (Painted Finish): 

1. Species and Grade: 

a. Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine; NeLMA, 
NLGA, or WWPA D Select (Quality). 

2. Maximum Moisture Content for Softwoods:  with at least 85 percent of shipment at 12 
percent or less. 

3. Finger Jointing:  Not allowed. 

4. Face Surface: Surfaced (smooth). 

B. Moldings for Opaque Finish (Painted Finish): Made to patterns included in MMPA's 
"WM/Series Softwood Moulding Patterns." 

1. Softwood Moldings: MMPA WM 4, P grade. 

a. Species: Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine. 
b. Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12 

percent or less. 

2. Finger Jointing:  Not allowed. 

2.3 MISCELLANEOUS MATERIALS 

A. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size, 
material, and finish required for application indicated to provide secure attachment, concealed 
where possible. 

B. Multipurpose Construction Adhesive: Formulation, complying with ASTM D3498, that is 
recommended for indicated use by adhesive manufacturer. 

1. Verify adhesives have a VOC content of 70 g/L or less. 

2.4 FABRICATION 

A. Back out or kerf backs of the following members, except those with ends exposed in finished 
work: 

1. Interior standing and running trim, except shoe and crown molds. 

B. Ease edges of lumber less than 1 inch in nominal thickness to 1/16-inch radius and edges of 
lumber 1 inch or more in nominal thickness to 1/8-inch radius. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Examine finish carpentry materials before installation. Reject materials 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 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

B. Before installing interior finish carpentry, condition materials to average prevailing humidity in 
installation areas for a minimum of 24 hours unless longer conditioning is recommended by 
manufacturer. 

3.3 INSTALLATION, GENERAL 

A. Do not use materials that are unsound; warped; improperly treated or finished; inadequately 
seasoned; too small to fabricate with proper jointing arrangements; or with defective surfaces, 
sizes, or patterns. 

B. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials. 

1. Use concealed shims where necessary for alignment. 

2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as 
recommended by manufacturer. 

3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand 
unless otherwise indicated. 

4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior 
finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch 
maximum offset for reveal installation. 

5. Coordinate interior finish carpentry with materials and systems in or adjacent to it. 
Provide cutouts for mechanical and electrical items that penetrate interior finish 
carpentry. 
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3.4 INSTALLATION OF INTERIOR TRIM 

A. Install trim with minimum number of joints as is practical, using full-length pieces from 
maximum lengths of lumber available. 

1. Do not use pieces less than 24 inches long, except where necessary. 
2. Stagger joints in adjacent and related standing and running trim. 
3. Cope at returns, miter at outside corners, and cope at inside corners to produce tight-

fitting joints with full-surface contact throughout length of joint. 
4. Use scarf joints for end-to-end joints. 
5. Plane backs of casings to provide uniform thickness across joints where necessary for 

alignment. 
6. Install trim after gypsum-board joint finishing operations are completed. 
7. Install without splitting; drill pilot holes before fastening where necessary to prevent 

splitting. 
8. Fasten to prevent movement or warping. 
9. Countersink fastener heads on exposed carpentry work and fill holes. 

3.5 ADJUSTING 

A. Replace interior finish carpentry that is damaged or does not comply with requirements. 

1. Interior finish carpentry may be restored or refinished if work complies with 
requirements and shows no evidence of restoration or refinishing. 

B. Adjust joinery for uniform appearance. 

3.6 CLEANING 

A. Clean interior finish carpentry on exposed and semiexposed surfaces. 
B. Restore damaged or soiled areas and touch up factory-applied finishes if any. 

3.7 PROTECTION 

A. Protect installed products from damage from weather and other causes during construction. 

B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold 
damaged. 

1. Indications that materials are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 06 20 23 
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SECTION 07 19 00 - WATER REPELLENTS 

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 penetrating water-repellent treatments for the following vertical surfaces: 

1. Clay brick masonry. 

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. Include manufacturer's printed statement of 
VOC content. Include manufacturer's recommended number of coats for each type of substrate 
and spreading rate for each separate coat. 

1. Water-based, silane/siloxane-blend, penetrating water repellent. 

1.5 INFORMATIONAL SUBMITTALS 

A. Preconstruction Test Reports: For water-repellent-treated substrates. 

1.6 QUALITY ASSURANCE 

A. Applicator Qualifications:  An employer of workers trained and approved by manufacturer. 

1.7 MOCKUPS 

A. Prepare mockups of water repellent on each type of substrate required to demonstrate aesthetic 
effects, for preconstruction testing, and to set quality standards for materials and execution. 

07 19 00 
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1. Locate mockups on existing surfaces planned to receive water repellent in locations in 
existing walls where directed by Architect unless otherwise indicated. 

a. Size:  Each mockup not smaller than 72 inches wide by 48 inches high. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing: Engage a qualified testing agency to perform preconstruction testing of 
water repellents on mockups. 

1. In addition to verifying performance requirements, use mockups to verify manufacturer's 
written instructions for application procedure and optimum rates of product application to 
substrates. 

a. Test water absorption of mockups using the RILEM tube test method. 

2. Notify Architect seven days in advance of the dates and times when mockups will be 
tested. 

1.9 FIELD CONDITIONS 

A. Limitations:  Proceed with application only when the following existing and forecasted weather 
and substrate conditions permit water repellents to be applied according to manufacturers' 
written instructions, unless manufacturer’s written instructions require more stringent 
conditions: 

1. Building has been closed in for not less than 30 days before treating wall assemblies. 
2. Ambient temperature is above 40 deg F and below 100 deg F and will remain so for 24 

hours. 
3. Substrate is not frozen and substrate-surface temperature is above 40 deg F and below 

100 deg F. 
4. Rain or snow is not predicted within 24 hours. 
5. Not less than 24 hours have passed since surfaces were last wet. 
6. Windy conditions do not exist that might cause water repellent to be blown onto 

vegetation or surfaces not intended to be treated. 
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PART 2 - PRODUCTS 

2.1 PENETRATING WATER REPELLENTS 

A. Water-Based, Silane/Siloxane-Blend, Penetrating Water Repellent:  Clear, water-based, silane 
and siloxane blend with 350 g/L or less of VOCs. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
 
a. ChemMasters, Inc.; PowerSeal SS Plus. 
b. Master Builders Solutions; MasterProtect H 107. 
c. Pecora Corporation; Klere Seal 920-W. 
d. Tnemec Company Inc.; Chemprobe Coating Systems, Series 633 Prime-A-Pell 

H2O. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements and conditions affecting performance of the Work. 

1. Verify that surfaces are clean and dry according to water-repellent manufacturer's 
requirements. Check moisture content in three representative locations by method 
recommended by manufacturer. 

2. Verify that there is no efflorescence or other removable residues that would be trapped 
beneath the application of water repellent. 

3. Verify that required reconstruction is complete, cured, and dry before applying water 
repellent. 

B. Test pH level according to water-repellent manufacturer's written instructions to ensure 
chemical bond to silica-containing or siliceous minerals. 

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. New Construction and Reconstruction:  Allow cementitious materials to age before application 
of water repellent, according to repellent manufacturer's written instructions. 

B. Cleaning:  Before application of water repellent, clean substrate of substances that could impair 
penetration or performance of product according to water-repellent manufacturer's written 
instructions. 
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C. Protect adjoining work, including mortar and sealant bond surfaces, from spillage or blow-over 
of water repellent. Cover adjoining and nearby surfaces of aluminum and glass if there is the 
possibility of water repellent being deposited on surfaces. Cover live vegetation. 

D. Coordination with Mortar Joints:  Do not apply water repellent until pointing mortar for joints 
adjacent to surfaces receiving water-repellent treatment has been installed and cured. 

E. Coordination with Sealant Joints:  Do not apply water repellent until sealants for joints adjacent 
to surfaces receiving water-repellent treatment have been installed and cured. 

1. Water-repellent work may precede sealant application only if sealant adhesion and 
compatibility have been tested and verified using substrate, water repellent, and sealant 
materials identical to those required. 

3.3 APPLICATION 

A. Apply coating of water repellent on surfaces to be treated using 15 psi-pressure spray with a 
fan-type spray nozzle to the point of saturation. Apply coating in dual passes of uniform, 
overlapping strokes. Remove excess material; do not allow material to puddle beyond 
saturation. Comply with manufacturer's written instructions for application procedure unless 
otherwise indicated. 

3.4 FIELD QUALITY CONTROL 

A. Coverage Test:  In the presence of Architect, hose down a dry, repellent-treated surface to 
verify complete and uniform product application. A change in surface color will indicate 
incomplete application. 

1. Notify Architect seven days in advance of the dates and times when surfaces will be 
tested. 

2. Reapply water repellent until coverage test indicates complete coverage. 

3.5 CLEANING 

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged by 
water-repellent application as work progresses. Correct damage to work of other trades caused 
by water-repellent application, as approved by Architect. 

B. Comply with manufacturer's written cleaning instructions. 

END OF SECTION 07 19 00 
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SECTION 07 21 00 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Extruded polystyrene foam-plastic board. 
2. Glass-fiber blanket. 
3. Closed-cell spray polyurethane foam. 
4. Insulation for miscellaneous voids. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Adhesive for bonding insulation. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Extruded polystyrene board, Type IV, 25-psi. 
2. Glass-fiber blanket, unfaced. 
3. Closed-cell spray polyurethane foam. 
4. Insulation for miscellaneous voids. 

C. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating VOC content. 

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. 

D. Extruded Polystyrene Board, Type V: ASTM C 578, Type VI, 100-psi minimum compressive 
strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per 
ASTM E 84. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. DuPont; Styrofoam Brand Highload 100 psi Extruded Polystyrene Foam Insulation 
(Reduced GWP). 

b. Owens Corning; Foamular NGX 1000 Extruded Polystyrene (XPS) Insulation 
(Square Edge). 

2. Thermal Resistance: R-value of 5.0 per inch. 

2.2 GLASS-FIBER BLANKET 

A. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for 
combustion characteristics. 

1.  Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. CertainTeed Corporation; Sustainable Insulation Fiber Glass Building. 
b. Owens Corning; EcoTouch Pink Fiberglas Insulation. 

2.3 CLOSED-CELL SPRAY POLYURETHANE FOAM 

A. Closed-Cell Spray Polyurethane Foam: ASTM C 1029, Type II, minimum density of 2 lb/cu. ft. 
and minimum aged R-value at 1-inch thickness of 6.2 deg F x h x sq. ft./Btu at 75 deg F. 
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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. Gaco Western LLC; GacoWallFoam 183M. 
b. Lapolla Industries, Inc.; Foam-Lok 2000-4G. 

2. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 

B. Miscellaneous Materials: 

1. Primer: Material recommended by insulation manufacturer where required for adhesion 
of insulation to substrates. 

2. Membrane at Transitions:  Provide membrane at transitions in substrate and connections 
to adjacent elements acceptable to the spray polyurethane foam manufacturer. 

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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for conditions affecting performance of the Work. 

B. Clean substrates of substances that are harmful to insulation, including removing projections 
capable of puncturing insulation, or that interfere with insulation attachment. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 
voids with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 
required to make up total thickness or to achieve R-value. 

E. Install insulation so that manufacturer’s R-value mark is readily observable, in accordance with 
requirements of building Code in effect for the Project.  

3.3 INSTALLATION OF SLAB INSULATION 

A. On vertical slab edge surfaces, set extruded polystyrene board (Type IV, 25-psi) insulation units 
using manufacturer's recommended adhesive according to manufacturer's written instructions. 

B. On horizontal surfaces, loosely lay extruded polystyrene board (Type VI, 40-psi) insulation 
units according to manufacturer's written instructions. Stagger end joints and tightly abut 
insulation units. 

1. Where indicated, install extruded polystyrene board (Type V, 100-psi) insulation units. 

3.4 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Blanket Insulation: Install in cavities formed by framing members according to the following 
requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members. If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends. 
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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. 

3.5 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. 

3.6 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 
other causes. Provide temporary coverings or enclosures where insulation is subject to abuse 
and cannot be concealed and protected by permanent construction immediately after 
installation. 

END OF SECTION 07 21 00 
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SECTION 07 27 26 - FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Vapor-retarding, fluid-applied air barriers. 

1.3 DEFINITIONS 

A. Air-Barrier Material: A primary element that provides a continuous barrier to the movement of 
air. 

B. Air-Barrier Accessory: A transitional component of the air barrier that provides continuity. 

C. Air-Barrier Assembly: The collection of air-barrier materials and accessories applied to an 
opaque wall, including joints and junctions to abutting construction, to control air movement 
through the wall. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review air-barrier requirements and installation, special details, mockups, air-leakage 
and bond testing, air-barrier protection, and work scheduling that covers air barriers. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include manufacturer's written instructions for 
evaluating, preparing, and treating each substrate; technical data; dry film thickness; and tested 
physical and performance properties of products. 

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. Product Certificates, Compatibility: From air-barrier manufacturer, certifying compatibility of 
air barriers and accessory materials with Project materials that connect to or that come in 
contact with the barrier. 

B. Product Certificates, Fire Propagation Characteristics: From a qualified testing agency, 
documenting that air barrier system as a component of the indicated wall assembly has been 
tested and passed NFPA 285.  

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 
B. Protect stored materials from direct sunlight. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 
temperatures recommended in writing by air-barrier manufacturer. 

1. Protect substrates from environmental conditions that affect air-barrier performance. 
2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Source Limitations: Obtain primary air-barrier materials and air-barrier accessories from single 
source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall be 
capable of performing as a continuous air barrier and as a liquid-water drainage plane flashed to 
discharge to the exterior incidental condensation or water penetration. Air-barrier assemblies 
shall be capable of accommodating substrate movement and of sealing substrate expansion and 
control joints, construction material changes, penetrations, tie-ins to installed waterproofing, 
and transitions at perimeter conditions without deterioration and air leakage exceeding specified 
limits. 

B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft., 
when tested according to ASTM E2357. 

2.3 HIGH-BUILD AIR BARRIERS, VAPOR RETARDING 

A. High-Build, Vapor-Retarding Air Barrier:  Synthetic polymer membrane with an installed dry 
film thickness, according to manufacturer's written instructions, of 40 mils or thicker over 
smooth, void-free substrates. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. Carlisle Coatings & Waterproofing; Fire Resist Barritech NP. 
b. Henry Company; Air-Bloc 32MR. 
c. Meadows, W. R., Inc.; Air-Shield LSR. 
d. Tremco, Inc., Commercial Sealants and Waterproofing Division, an RPM 

company; ExoAir 130. 

2. Physical and Performance Properties: 

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. 
pressure difference; ASTM E2178. 

b. Vapor Permeance: Maximum 0.1 perm; ASTM E96/E96M, Desiccant Method. 
c. Ultimate Elongation: Minimum300 percent; ASTM D412, Die C. 
d. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 
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2.4 ACCESSORY MATERIALS 

A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric and 
strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars, 
termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap sealants, 
and other accessory materials that are recommended in writing by air-barrier manufacturer to 
produce a complete air-barrier assembly and that are compatible with primary air-barrier 
material and adjacent construction to which they may seal. 

B. Primer: Liquid waterborne primer recommended for substrate by air-barrier material 
manufacturer. 

C. Stainless-Steel Sheet: ASTM A240/A240M, Type 304, 0.0187 inch thick, and Series 300 
stainless-steel fasteners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other 
contaminants. 

2. Verify that substrates have cured and aged for minimum time recommended in writing by 
air-barrier manufacturer. 

3. Verify that substrates are visibly dry and free of moisture. 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. 

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. 
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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 isolation joints, expansion joints, and discontinuous wall-to-wall, deck-to-wall, and 
deck-to-deck joints with air-barrier accessory material that accommodates joint movement 
according to manufacturer's written instructions and details. 

3.3 ACCESSORIES INSTALLATION 

A. Install accessory materials according to air-barrier manufacturer's written instructions and 
details to form a seal with adjacent construction and ensure continuity of air and water barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and base 
flashing to ensure continuity of air barrier with roofing membrane. 

2. Install transition strip on roofing membrane or base flashing so that a minimum of 3 
inches of coverage is achieved over each substrate. 

3. Unless manufacturer recommends in writing against priming, apply primer to substrates 
at required rate and allow it to dry. 

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that 
will be covered by air-barrier material on same day. Reprime areas exposed for more than 
24 hours. 

B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air 
barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and 
window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door 
framing, and other construction used in exterior wall openings, using accessory materials. 

C. At end of each working day, seal top edge of strips and transition strips to substrate with 
termination mastic. 

D. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended 
application temperature ranges. Consult manufacturer when sealant cannot be applied within 
these temperature ranges. 

E. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, 
storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is 
achieved over each substrate. Maintain 3 inches of full contact over firm bearing to perimeter 
frames, with not less than 1 inch of full contact. 

1. Transition Strip: Roll firmly to enhance adhesion. 
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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 counter flashings or ending in regrets with termination mastic. 

J. Correct punctures, voids, and deficient lapped seams in strips and transition strips. Slit and 
flatten fish mouths and blisters. Patch with transition strips extending 6 inches beyond corrected 
areas in strip direction. 

3.4 PRIMARY AIR-BARRIER MATERIAL INSTALLATION 

A. Apply air-barrier material to form a seal with strips and transition strips and to achieve a 
continuous air barrier according to air-barrier manufacturer's written instructions and details. 
Apply air-barrier material within manufacturer's recommended application temperature ranges. 

1. Unless manufacturer recommends in writing against priming, apply primer to substrates 
at required rate and allow it to dry. 

2. Limit priming to areas that will be covered by air-barrier material on same day. Reprime 
areas exposed for more than 24 hours. 

3. Where multiple prime coats are needed to achieve required bond, allow adequate drying 
time between coats. 

B. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates according 
to the following thickness. Apply air-barrier material in full contact around protrusions such as 
masonry ties. 

1. Vapor-Retarding, High-Build Air Barrier: Total dry film thickness not less than 40 mils. 

C. Do not cover air barrier until it has been tested and inspected by testing agency. 

D. Correct deficiencies in or remove air barrier that does not comply with requirements; correct 
substrates and reapply air-barrier components. 

3.5 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. 
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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. ftf. of installed air barrier or part thereof. 

D. Air barriers will be considered defective if they do not pass tests and inspections. 

1. Apply additional air-barrier material, according to manufacturer's written instructions, 
where inspection results indicate insufficient thickness. 

2. Remove and replace deficient air-barrier components for retesting as specified above. 

E. Correct damage to air barriers caused by testing; follow manufacturer's written instructions. 

F. Prepare test and inspection reports. 

3.6 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of construction period, 
according to manufacturer's written instructions. 
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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 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 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 
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. 

1.6 INFORMATIONAL SUBMITTALS 

A. Engineering Judgments: Where Project conditions require modification to a qualified testing 
and inspecting agency's illustration for a particular penetration firestopping system, submit 
illustration, with modifications marked, approved by penetration firestopping system 
manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-
resistance-rated assembly developed in accordance with current International Firestop Council 
(IFC) guidelines. 

07 84 13 
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1.7 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 
installed in compliance with requirements and manufacturer's written instructions. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 
FM Approvals 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL 
and found to comply with its "Qualified Firestop Contractor Program Requirements." 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install penetration firestopping system when ambient or 
substrate temperatures are outside limits permitted by penetration firestopping system 
manufacturers or when substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping materials per manufacturer's written instructions using 
natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.10 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 
firestopping systems can be installed according to specified firestopping system design. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
penetration firestopping systems. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint firestop systems for each type of joint opening indicated from single manufacturer. 

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." 
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2.3 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 
gases, and maintain original fire-resistance rating of construction penetrated. Penetration 
firestopping systems are to be compatible with one another, with the substrates forming 
openings, and with penetrating items if any. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. 3M Fire Protection Products. 
b. Hilti, Inc. 
c. RectorSeal, a CSW Industrials company. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 
determined per ASTM E814 or UL 1479. 

1. F-Rating: Not less than the fire-resistance rating of the wall penetrated. 
2. Membrane Penetrations: Install recessed fixtures such that the required fire resistance 

will not be reduced. 

C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings 
determined per ASTM E814 or UL 1479. 

1. F-Rating: At least one hour, but not less than the fire-resistance rating of the floor 
penetrated. 

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. 



PENETRATION FIRESTOPPING  Tetra Tech 

07 84 13 / Page 6 Project No. 363579-22001.3 Architects & Engineers 

3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 
recommended products and methods. Confine primers to areas of bond; do not allow spillage 
and migration onto exposed surfaces. 

3.3 INSTALLATION OF PENETRATION FIRESTOPPING SYSTEMS 

A. General: Install penetration firestopping systems to comply with manufacturer's written 
installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 
their application and in the position needed to produce cross-sectional shapes and depths 
required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not forming permanent components of 
firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 
penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with 
the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 
not less than 3 inches high and with minimum 0.375-inch strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of 
wall and at intervals not exceeding 30 feet. 

B. Penetration Identification: Identify each penetration firestopping system with legible metal or 
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of 
penetration firestopping system edge so labels are visible to anyone seeking to remove 
penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 
with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 
Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
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5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Special Inspections are required for the work of this Section. Refer to 
Division 01 Section “Quality Requirements” and its attachments. 

1. Owner will engage a qualified testing agency to perform tests and inspections according 
to ASTM E2174. 

B. Where deficiencies are found or penetration firestopping system is damaged or removed 
because of testing, repair or replace penetration firestopping system to comply with 
requirements. 

C. Proceed with enclosing penetration firestopping systems with other construction only after 
inspection reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 
cleaning materials that are approved in writing by penetration firestopping system 
manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
penetration firestopping systems are without damage or deterioration at time of Substantial 
Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 
and remove damaged or deteriorated penetration firestopping material and install new materials 
to produce systems complying with specified requirements. 

3.7 PENETRATION FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to UL system numbers in its online 
directory "Product iQ” under product Category XHEZ. 

B. For each location where a penetration occurs, provide a firestopping system selected from the 
floor and wall system below that complies with this Section and is suitable for the penetration 
conditions indicated for the Project. 
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FLOOR 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 

a Minimum Thick-

ness 

Less Than or Equal 

to 5 Inches (127 

MM) 

Concrete Floors with 

a Minimum Thick-

ness OF MORE 

Than 5 Inches (127 

MM) 

Framed Floors 

Floor-ceiling assem-

blies consisting of 

concrete with mem-

brane protection 

NO PENETRATING 

ITEMS 

C-AJ-0001-0999 

or 

F-A-0001-0999 

C-BJ-0001-0999 

or 

F-B-0001-0999 

F-C-1001-1999   

METALLIC PIPE, 

CONDUIT, OR 

TUBING 

C-AJ-1001-1999 

or 

F-A-1001-1999 

C-BJ-1001-1999, 

C-BK-1001-1999, 

or 

F-B-1001-1999 

F-C-1001-1999 F-E-1001-1999 

NONMETALLIC 

PIPE, CONDUIT, 

OR TUBING 

C-AJ-2001-2999 

or 

F-A-2001-2999 

C-BJ-2001-2999, 

C-BK-2001-2999, 

or 

F-B-2001-2999 

F-C-2001-2999 F-E-2001-2999 

ELECTRICAL 

CABLES 

C-AJ-3001-3999 

or 

F-A-3001-3999 

C-BJ-3001-3999, 

C-BK-3001-3999, 

or 

F-B-3001-3999 

F-C-3001-3999 F-E-3001-3999 

CABLE TRAYS 

WITH ELECTRICAL 

CABLES 

C-AJ-4001-4999 

or 

F-A-4001-4999 

C-BJ-4001-4999 

or 

F-B-4001-4999 

    

INSULATED PIPES C-AJ-5001-5999 C-BJ-5001-5999, F-C-5001-5999 F-E-5001-5999 
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FLOOR 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 

a Minimum Thick-

ness 

Less Than or Equal 

to 5 Inches (127 

MM) 

Concrete Floors with 

a Minimum Thick-

ness OF MORE 

Than 5 Inches (127 

MM) 

Framed Floors 

Floor-ceiling assem-

blies consisting of 

concrete with mem-

brane protection 

or 

F-A-5001-5999 

C-BK-5001-5999, 

or 

F-B-5001-5999 

MISCELLANEOUS 

ELECTRICAL 

PENETRANTS 

C-AJ-6001-6999 

or 

F-A-6001-6999 

C-BJ-6001-6999     

MISCELLANEOUS 

MECHANICAL 

PENETRANTS 

C-AJ-7001-7999 

or 

F-A-7001-7999 

C-BJ-7001-7999 

or 

F-B-7001-7999 

F-C-7001-7999 F-E-7001-7999 

GROUPINGS OF 

PENETRATIONS 

C-AJ-8001-8999 

or 

F-A-8001-8999 

C-BJ-8001-8999 

or 

F-B-8001-8999 

F-C-8001-8999 F-E-8001-8999 
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

NO PENETRATING 

ITEMS 

C-AJ-0001-0999, 

C-BJ-0001-0999, 

or 

W-J-0001-0999 

  W-L-000-1-0999   

METALLIC PIPE, 

CONDUIT, OR 

TUBING 

C-AJ-1001-1999, 

C-BJ-1001-1999, 

or 

W-J-1001-1999 

C-BK-1001-1999 

or 

W-K-1001-1999 

W-L-1001-1999 W-N-1001-1999 

NONMETALLIC 

PIPE, CONDUIT, 

OR TUBING 

C-AJ-2001-2999, 

C-BJ-2001-2999, 

or 

W-J-2001-2999 

C-BK-2001-2999 

or 

W-K-2001-2999 

W-L-2001-2999 W-N-2001-2999 

ELECTRICAL 

CABLES 

C-AJ-3001-3999, 

C-BJ-3001-3999, 

or 

W-J-3001-3999 

C-BK-3001-3999 

or 

WK-3001-3999 

W-L-3001-3999   

CABLE TRAYS 

WITH ELECTRICAL 

CABLES 

C-AJ-4001-4999, 

C-BJ-4001-4999, 

or 

W-J-4001-4999 

W-K-4001-4999 W-L-4001-4999   
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

INSULATED PIPES 

C-AJ-5001-5999, 

C-BJ-5001-5999, 

or 

W-J-5001-5999 

C-BK-5001-5999 W-L-5001-5999 W-N-5001-5999 

MISCELLANEOUS 

ELECTRICAL 

PENETRANTS 

C-AJ-6001-6999, 

C-BJ-6001-6999, 

or 

W-BJ-6001-6999 

  W-L-6001-6999   

MISCELLANEOUS 

MECHANICAL 

PENETRANTS 

C-AJ-7001-7999, 

C-BJ-7001-7999, 

or 

W-J-7001-7999 

  W-L-7001-7999 W-N-7001-7999 

GROUPINGS OF 

PENETRATIONS 

C-AJ-8001-8999, 

C-BJ-8001-8999, 

or 

W-J-8001-8999 

  W-L-8001-8999   

END OF SECTION 07 84 13 
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SECTION 07 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. Immersible joint sealants. 
4. Mildew-resistant joint sealants. 
5. Latex joint sealants. 
6. Acoustical joint sealants. 
7. 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. Mildew-resistant joint sealants. 
3. Latex joint sealants. 

C. Samples: Manufacturer's color charts showing the full range of colors available for each product 
exposed to view. 

07 92 00 
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D. Samples for Verification: For each kind and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

E. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 

1.5 MOCKUPS 

A. Install sealant in mockups of assemblies specified in other Sections that are indicated to receive 
joint sealants specified in this Section. Use materials and installation methods specified in this 
Section. 

1.6 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content: Sealants and sealant primers shall comply with the following: 

1. Architectural sealants shall have a VOC content of 250 g/L or less. 
2. Sealants and sealant primers for nonporous surfaces shall have a VOC content of 250 g/L 

or less. 
3. Sealants and sealant primers for porous substrates shall have a VOC content of 775 g/L 

or less.  

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
Multiple colors may be selected. 
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2.2 SILICONE JOINT SEALANTS 

A. Silicone Joint Sealants: Single-component, nonsag, plus 100 percent and minus 50 percent 
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, 
Grade NS, Class 100/50, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Chemical Company (The); DOWSIL790 Silicone Building Sealant. 
b. GE/Momentive Performance Materials Inc.; SCS2700 SilPruf LM. 
c. Pecora Corporation; 890NST. 
d. Tremco Incorporated; Spectrem 1. 

2. Joint-Sealant Application:  Joints in vertical surfaces. 

a. Exterior Joint Locations: 

1) Construction joints in cast-in-place concrete. 
2) Joints between plant-precast architectural concrete units. 
3) Control and expansion joints in unit masonry. 
4) Joints in dimension stone cladding. 
5) Joints between metal panels. 
6) Joints between different materials listed above. 
7) Perimeter joints between materials listed above and frames of exterior 

openings. 
8) 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 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. 
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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. 

2.4 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, 
gypsum board, and plaster. 

2) Perimeter joints between interior wall surfaces and frames of openings. 
3) Other joints as indicated. 

2.5 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. 

2.6 MISCELLANEOUS MATERIALS 

A. 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. 

B. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

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. 
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B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

D. Install 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. 

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated. 

3.4 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage 
or deterioration occurs, cut out, remove, and correct damaged or deteriorated joint sealants 
immediately so installations with corrected areas are indistinguishable from original work. 

END OF SECTION 07 92 00 
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SECTION 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. 
2. Exterior standard steel doors and frames. 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 
ANSI/SDI A250.8. (Nominal gage equivalents are listed in parentheses.) 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 
control and security systems. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 
“Door Hardware” and “Glazing” concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, core descriptions, fire-resistance ratings, and finishes. 

1. Interior standard steel doors and frames. 
2. Exterior standard steel doors and frames. 
3. Borrowed lights. 
4. Frame anchors. 
5. 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. 
2. Curries Company; ASSA ABLOY. 
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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. 

2. Temperature-Rise Limit:  At vertical exit enclosures and exit passageways, provide doors 
that have a maximum transmitted temperature end point of not more than 450 deg F 
above ambient after 30 minutes of standard fire-test exposure. 

B. Fire-Rated, Borrowed-Lite Assemblies: Assemblies complying with NFPA 80 and listed and 
labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated, based on testing according to NFPA 257 or UL 9. 

C. Attack-Resistance-Rated Assemblies: Assemblies complying with H. P. White Laboratory Inc. 
5-aa10 assault test-rated for not less than 4 minutes, as a continuous attack. 

1. Withstand a minimum of 5 shots from a military-style assault rifle with a minimum 
caliber of 7.62 mm. 

2. Withstand a minimum of abuse as applied by a single assailant at full force, including 
strikes with bricks, hammers, baseball bats, and sledgehammers. 

D. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 
0.37 deg Btu/F x h x sq. ft. when tested according to ASTM C1363. 

E. Air Infiltration: Provide exterior door assemblies with air leakage of not more than 1.00 cfm/sq. 
ft. when tested according to NFRC 400 or ASTM E283.  

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. 
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B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At all 
interior locations. 

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches. 

c. Face: Uncoated steel sheet, minimum thickness of 0.042 inch (18-gage). 

d. Edge Construction:  Model 2, Seamless, continuously welded seam dressed 
smooth. 

e. Edge Bevel:  Bevel lock edge 1/8 inch in 2 inches. 

f. Core:  Vertical steel stiffener. Fill space between stiffeners with glass- or mineral-
fiber insulation. 

g. Fire-Rated Core: Manufacturer's vertical steel stiffener, with space between 
stiffeners filled with glass- or mineral-fiber insulation or laminated mineral board 
core for fire-rated doors. 

2. Frames: 

a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch (16-gage). 
b. Sidelite and Transom Frames: Fabricated from same thickness material as adjacent 

door frame. 
c. Construction:  Full profile welded in factory. 

3. Exposed Finish: Prime. 

2.4 EXTERIOR 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. Extra-Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 3; ANSI/SDI A250.4, Level A. 
At exterior locations. 

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches. 

c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (16-gage), 
with minimum A60 coating. 
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d. Edge Construction:  Model 2, Seamless, continuously welded seam dressed 
smooth. 

e. Edge Bevel:  Bevel lock edge 1/8 inch in 2 inches. 

f. Top Edge Closures: Close top edges of doors with flush closures of same material 
as face sheets. Seal joints against water penetration. 

g. Bottom Edges: Close bottom edges of doors with end closures or channels of same 
material as face sheets. Provide weep-hole openings in bottoms of exterior doors to 
permit moisture to escape. 

h. Core:  Polyurethane, or polyurethane with vertical steel stiffeners, to comply with 
required U-factor and attack-resistance-rated requirements. 

2. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.067 inch (14-gage), 
with minimum A60 coating. 

b. Construction:  Full profile welded in factory, thermally broken. 

3. Exposed Finish: Prime. 

2.5 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. 

2.6 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. 
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B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M 
or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, 
Class B. 

2.7 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 (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.” 

2. Glazing for Exterior Attack-Resistance-Rated Assemblies (Non-Fire-Resistance-Rated): 
Low-e-coated, laminated-glass security insulating glass (Glass Type FCE/SCL) as 
specified in Division 08 Section “Glazing.”. 

a. Security Glazing Indoor Lite Component: LTI Smart Glass, Inc.; SG5 by School 
Guard Glass (Glass Type SCL). 

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. 



Tetra Tech HOLLOW METAL DOORS AND FRAMES 
Architects & Engineers Project No. 363579-22001.3 08 11 13 / Page 7 

2.8 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. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently. 
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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. 

2.9 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. 

2.10 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. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 
between frames and masonry with grout or mortar. 

a. For grouted frames, brace or fasten frames in such a manner that will prevent the 
pressure of grout from deforming the frame members. Hand trowel grout into 
place. Grout mixed to a thinner, “pumpable” consistency is not acceptable. 

6. Concrete Walls:  Solidly fill space between frames and concrete with mineral-fiber 
insulation. 
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7. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 
expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces. 

8. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 
specified below. 

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8. 
2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

D. Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with 
hollow-metal manufacturer's written instructions. 

1. Glaze attack-resistance-rated doors in the factory. 
2. Glaze attack-resistance-rated borrowed lites in the field. 

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. 



Tetra Tech HOLLOW METAL DOORS AND FRAMES 
Architects & Engineers Project No. 363579-22001.3 08 11 13 / Page 11 

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. Factory finishing flush wood doors. 
2. Factory fitting flush wood doors to frames and factory machining for hardware. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 
“Door Hardware” and “Glazing” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 
2. Door edge construction. 
3. Door face type and characteristics. 
4. Door trim for openings. 
5. Factory-finishing specifications. 

B. 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. Requirements for veneer matching. 
6. Doors to be factory finished and application requirements. 

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. 

08 14 16 
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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. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Wood Door Assemblies: Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated on Drawings, based on testing at positive pressure in accordance 
with UL 10C or NFPA 252. 
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2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with ANSI/WDMA I.S. 1A. 

1. The Contract Documents contain requirements that may be more stringent than the 
referenced quality standard. Comply with the Contract Documents in addition to those of 
the referenced quality standard. 

B. Adhesives: Do not use adhesives that contain urea formaldehyde. 

C. Composite Wood Products: Products shall be made without urea formaldehyde. 

2.3 LIGHT FRAMES  

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard wood beads 
unless otherwise indicated. 

1. Wood Species: Same species as door faces. 
2. Profile:  Recessed tapered beads. 
3. At wood-core doors with 20-minute fire-protection ratings, provide wood beads and 

metal glazing clips approved for such use. 

B. Wood-Veneered Beads for Light Openings in Fire-Rated Doors: Manufacturer's standard wood-
veneered noncombustible beads matching veneer species of door faces and approved for use in 
doors of fire-protection rating indicated on Drawings. Include concealed metal glazing clips 
where required for opening size and fire-protection rating indicated. 

C. Metal Frames for Light Openings in Fire-Rated and Non-Fire-Rated Doors: Manufacturer's 
standard frame formed of 0.036-inch-thick (20 gage), cold-rolled steel sheet; factory primed for 
paint finish; and for fire-rated doors, approved for use in doors of fire-protection rating 
indicated on Drawings. 

2.4 LIGHT FRAMES AND LOUVERS 

A. Metal Frames for Fire-Rated Doors: Manufacturer's standard frame formed of 0.036-inch-thick 
(20 gage), cold-rolled steel sheet; factory primed for paint finish; and for fire-rated doors, 
approved for use in doors of fire-protection rating indicated on Drawings. 

B. Metal Louvers: 

1. Blade Type: Vision-proof, inverted Y. 

a. Metal and Finish: Cold-rolled steel, 0.048-inch-thick (18 gage) frame and not less 
than 0.030-inch thick (22 gage) blades, factory primed for paint finish. 
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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. Metal Astragals: Factory machine astragals and formed-steel edges for hardware for pairs 

of fire-rated doors. 

C. Openings: Factory cut and trim openings through doors. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 
2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with 

applicable requirements in Division 08 Section "Glazing." 

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:  Premium. 
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:  Open-grain finish. 
5. Sheen: Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 
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1. Verify that installed frames comply with indicated requirements for type, size, location, 
and swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Hardware: For installation, see Division 08 Section "Door Hardware." 

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 
and as indicated. 

1. Install fire-rated doors in accordance with NFPA 80. 
2. Install smoke- and draft-control doors in accordance with NFPA 105. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 

3.3 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 
to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, 
Section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 
with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 
installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 
compliance with each item listed in NFPA 80. 

3.4 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 
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B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 
Doors may be corrected or refinished if Work complies with requirements and shows no 
evidence of correction or refinishing. 

END OF SECTION 08 14 16 
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes access doors and frames for walls and ceilings. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details material descriptions, 
dimensions of individual components and profiles, and finishes. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below; otherwise submit full Product Data for the following: 

1. Flush access doors with concealed flanges in gypsum board. 

C. Product Schedule: For access doors and frames. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of applicable room name and number in which 
access door is located. 

08 31 13 
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PART 2 - PRODUCTS 

2.1 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 ratings indicated, according to 
NFPA 252 or UL 10B. 

2.2 ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Concealed Flanges in Gypsum Board: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. Karp Associates, Inc.; Model KDW Flush Drywall Access Door. 
b. Milcor Company; Series DW – Standard Flush Access Door. 
c. Nystrom, Inc.; NW Architectural Access Door. 

2. Description: Face of door flush with frame; with concealed flange for gypsum board 
installation and concealed hinge. Provide edge trim for gypsum panels securely attached 
to perimeter of frames. 

3. Locations:  Walls and ceilings, where indicated on Drawings and, if not indicated, as 
follows: 

a. In painted gypsum board exposed to view. 
 

4. Door Size:  10”x10”, unless otherwise indicated. 

5. Uncoated Steel Sheet for Door:  Not less than nominal 0.060 inch (16 gage), factory 
primed. 

6. Frame Material: Same material and finish as door; nominal 0.060 inch (16 gage). 

7. Latch and Lock: Cam latch, screwdriver operated with interior release. 

2.3 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. Frame Anchors: Same material as door face. 
D. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 

ASTM A153/A153M or ASTM F2329. 
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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. 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. 

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. 
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3.3 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 
to Architect. 

B. 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. 

3.4 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 08 31 13 
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SECTION 08 41 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Aluminum-framed storefront systems. 
2. Entrance door systems. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and discuss the finishing of aluminum storefront that is required to be 
coordinated with the finishing of other aluminum work for color and finish matching. 

2. Review, discuss, and coordinate the interrelationship of aluminum storefront with other 
exterior wall components. Include provisions for anchoring, flashing, weeping, sealing 
perimeters, and protecting finishes. 

3. Review and discuss the sequence of work required to construct a watertight and 
weathertight exterior building envelope. 

4. Inspect and discuss the condition of substrate and other preparatory work performed by 
other trades. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 
by Division 08 Sections “Door Hardware” and “Glazing” concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

1. Entrance door hardware. 
2. Accessories. 

08 41 13 
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B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Nonthermal framing. 
2. Nonthermal entrance doors. 
3. Flush entrance doors. 

C. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations, 
sections, full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 
moisture occurring within the assembly to the exterior. 

2. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

3. Show provisions for coordination with door hardware, electrically operated door 
hardware, and access control and security systems. 

D. Samples: For each type of exposed finish required, in manufacturer's standard sizes. 

E. Sample Warranties: For special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: For aluminum-framed entrances and storefronts, accessories, 
and components, from manufacturer. 

1. Basis for Certification: NFRC-certified energy performance values for each aluminum-
framed entrance and storefront. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance 
manuals. 

B. Warranties: Executed special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Product Options: Information on Drawings and in Specifications establishes requirements for 
aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated 
by dimensions, arrangements, alignment, and profiles of components and assemblies as they 
relate to sightlines, to one another, and to adjoining construction. 
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1. Do not change intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval. If changes are proposed, submit comprehensive explanatory data to 
Architect for review. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer agrees to correct or replace components of aluminum-framed 
entrances and storefronts that do not comply with requirements or that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Deterioration of metals and other materials beyond normal weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer agrees to 
restore finishes or replace aluminum that shows evidence of deterioration of anodized finishes 
within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 
ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 
ASTM D 4214. 

c. Cracking, peeling, or chipping. 

2. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitation: Obtain all components of aluminum-framed entrance and storefront system, 
including framing and accessories, and entrance doors when available, from single 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Comply with performance requirements specified, as determined by 
testing of aluminum-framed entrances and storefronts representing those indicated for this 
Project without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. 
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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.  

 
3. Per 2020 Energy Conservation Construction Code of New York State – Chapter 4 

Commercial Energy Efficiency (Climate Zone 5) 
 
a. Max U-Value of vertical fenestration entrance assembly = 0.77 
b. Max Air Leakage for Storefront glazing assembly = 0.06 CFM/FT² 

B. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 
2. Other Design Loads: As indicated on Drawings. 

C. 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. 

D. 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. 
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E. 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.. 

F. Thermal Movements: Allow for thermal movements resulting from ambient and surface 
temperature changes. 

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:  Color anodic finish. 
6. Fabrication Method: Field-fabricated stick system. 
7. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 
8. Steel Reinforcement: As required by manufacturer. 

B. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not 
integral, where framing abuts adjacent construction. 

C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

D. Insulated Spandrel Panels: Comply with Division 08 Section "Glazing." 

2.4 STOREFRONT SYSTEM TYPES 

A. Types: Provide the following types in locations indicated on Drawings: 

1. Thermally broken framing. 
2. Nonthermal framing. 

2.5 NONTHERMAL FRAMING 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; System 401 Flush-Glazed Storefront. 
2. Kawneer; Trifab VersaGlaze 450 (1-3/4-inch Sightline) Framing System. 
3. Special-Lite, Inc.; SL-45 FG Flush Glazed Tube Framing. 
4. YKK AP America Inc.; YES 45 FS Storefront System. 

B. Framing Size:  2-inch by 4-1/2-inch. 
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2.6 ENTRANCE DOOR SYSTEMS, GENERAL 

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing or automatic 
operation. 

B. Door Construction: 

1. Thermal Entrance Door Construction: Glazed entrance doors with extruded-aluminum 
tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that 
are deeply penetrated and fillet welded or that incorporate concealed tie rods. 

a. Thermal Construction:  High-performance plastic connectors separate aluminum 
members exposed to the exterior from members exposed to the interior. 

2. Nonthermal Entrance Door Construction: Glazed entrance doors with extruded-aluminum 
tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that 
are deeply penetrated and fillet welded or that incorporate concealed tie rods. 

3. 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. Nonthermal entrance doors. 
3. Flush 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. 
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2.9 NONTHERMAL ENTRANCE DOORS 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; Series D300 Medium Stile Entrance Door. 
2. Kawneer; 350 Medium Stile Standard Entrance. 
3. YKK AP America Inc.; Series 35D Medium Stile Swing Doors. 

B. Depth: 1-3/4-inch. 

C. Door Design:  Medium stile, 3-1/2-inch nominal width.  

D. Bottom Rail: Height to comply with accessibility requirements. 

2.10 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. Recessed Pulls: Manufacturer’s standard accessibility-compliant recessed pulls for flush doors. 

D. Weather Stripping: Manufacturer's standard replaceable components. 

1. Compression Type: Made of ASTM D2000 molded neoprene or ASTM D2287 molded 
PVC. 

2. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with 
nylon-fabric or aluminum-strip backing. 

E. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners 
on mounting strip integrated into door bottom rail. 

F. 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 SUN CONTROL 

A. Sunshades: Comply with Division 10 Section “Exterior Sun Control Devices.” 
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2.12 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. 

2.13 MATERIALS 

A. Sheet and Plate: ASTM B209. 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221. 

C. Structural Profiles: ASTM B308/B308M. 

D. Steel Reinforcement: 

1. Structural Shapes, Plates, and Bars: ASTM A36/A36M. 
2. Cold-Rolled Sheet and Strip: ASTM A1008/A1008M. 
3. Hot-Rolled Sheet and Strip: ASTM A1011/A1011M. 

E. Steel Reinforcement Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer 
complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 
pretreatment. Select surface preparation methods in accordance with recommendations in 
SSPC-SP COM, and prepare surfaces in accordance with applicable SSPC standard. 

2.14 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. 
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2.15 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. 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. 

2.16 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full range of industry colors and color densities. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions. 

B. Do not install damaged components. 

C. Fit joints to produce hairline joints free of burrs and distortion. 

D. Rigidly secure nonmovement joints. 

E. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 
deterioration and to prevent impeding movement of moving joints. 

F. Seal perimeter and other joints watertight unless otherwise indicated. 

G. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 
painting contact surfaces with materials recommended by manufacturer for this purpose 
or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

H. Set continuous sill members and flashing in full sealant bed, as specified in Division 07 
Section "Joint Sealants," to produce weathertight installation. 

I. Install joint filler behind sealant as recommended by sealant manufacturer. 

J. Install components plumb and true in alignment with established lines and grades. 

3.3 INSTALLATION OF OPERABLE UNITS 

A. Install operable units level and plumb, securely anchored, and without distortion. Adjust 
weather-stripping contact and hardware movement to produce proper operation. 

3.4 INSTALLATION OF GLAZING 

A. Install glazing as specified in Division 08 Section "Glazing." 
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3.5 INSTALLATION OF ALUMINUM-FRAMED ENTRANCE DOORS 

A. Install entrance doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware 
in accordance with entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 

3.6 ERECTION TOLERANCES 

A. Install aluminum-framed entrances and storefronts to comply with the following maximum 
tolerances: 

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet. 

2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet. 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 
1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 
wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 
more, limit offset from true alignment to 1/4 inch. 

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length. 

3.7 FIELD QUALITY CONTROL 

A. Special Inspections: Special Inspections are required for the work of this Section. Refer to 
Division 01 Section “Quality Requirements” and its attachments. 

3.8 MAINTENANCE SERVICE 

A. Entrance Door Hardware Maintenance: 

1. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of entrance door hardware. 

END OF SECTION 08 41 13 
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SECTION 08 51 13 - ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes:  

1. Glazed aluminum windows for exterior locations. 
2. Glazing louvers installed in aluminum window systems. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and discuss the finishing of aluminum windows that is required to be coordinated 
with the finishing of other aluminum work for color and finish matching. 

2. Review, discuss, and coordinate the interrelationship of aluminum windows with other 
exterior wall components. Include provisions for anchoring, flashing, weeping, sealing 
perimeters, and protecting finishes. 

3. Review and discuss the sequence of work required to construct a watertight and 
weathertight exterior building envelope. 

4. Inspect and discuss the condition of substrate and other preparatory work performed by 
other trades. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 
by Division 08 Section “Glazing” concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, glazing and fabrication methods, dimensions of individual components and 
profiles, and finishes. 

1. Hardware. 
2. Accessories. 
3. Insect screens. 

08 51 13 
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B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Casement windows. 
2. Awning windows. 
3. Fixed windows. 
4. Horizontal sliding windows. 

C. Shop Drawings: For aluminum windows. 

1. Include plans, elevations, sections, hardware, accessories, insect screens, operational 
clearances, and details of installation, including anchor, flashing, and sealant installation. 

2. Include details of provisions for assembly expansion and contraction and for draining 
moisture occurring within the assembly to the exterior. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

D. Samples: For each type of exposed finish required, in manufacturer's standard sizes. 

E. Product Schedule: For aluminum windows. Use same designations indicated on Drawings. 

F. Sample Warranties: For special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: For aluminum windows, from manufacturer. 

1. Basis for Certification: Energy performance values for each aluminum window meeting 
specified NFRC requirements. 

B. Product Certificates: For rescue windows, certifying clear opening complies with specified 
minimum clear opening requirements. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum windows to include in maintenance manuals. 
B. Warranties: Executed special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An installer acceptable to aluminum window manufacturer for 
installation of units required for this Project. 
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1.9 MOCKUPS 

A. Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for materials and execution. 

1. Build mockup of typical wall area as shown on Drawings. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace aluminum windows that do not 
comply with requirements or that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, condensation, and 

air infiltration. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of materials and finishes beyond normal weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 10 years from date of Substantial Completion. 

B. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer 
agrees to restore finishes or replace aluminum that shows evidence of deterioration of factory-
applied finishes within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  20 years from date of Substantial Completion. 

C. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer agrees to 
restore finishes or replace aluminum that shows evidence of deterioration of anodized finishes 
within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
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c. Cracking, peeling, or chipping. 

2. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain all components of aluminum windows, including accessories, from 
single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and 
minimum standards of performance, materials, components, accessories, and fabrication unless 
more stringent requirements are indicated. 

B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as indicated. 

C. Water Infiltration: No uncontrolled water leakage when tested in accordance with ASTM E331 
and ASTM E547 at a static air pressure difference of 10 lbf/sq. ft. 

D. Energy Performance: Certified and labeled by manufacturer for energy performance as follows: 

1. Thermal Transmittance: NFRC 100 maximum whole-window U-factor as follows: 

a. For operable windows:  0.43 Btu/sq. ft. x h x deg F. 
b. For fixed windows:  0.36 Btu/sq. ft. x h x deg F. 

2. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of 
0.38. 

3. Air Infiltration: Maximum air leakage rate of 0.3 cfm/sq. ft. when tested in accordance 
with AAMA/WDMA/CSA 101/I.S.2/A440 at 6.24 psf. 

E. Condensation-Resistance Performance: Provide aluminum windows tested for thermal 
performance according to either of the following: 

1. AAMA 1503, showing a minimum Condensation-Resistance Factor (CRF) of 61, or 
2. NFRC 500, showing a minimum Condensation Resistance (CR) of 51. 

F. Thermal Movements: Provide aluminum windows, including anchorage, that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects. Base engineering calculation 
on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change: 120 deg F ambient; 180 deg F material surfaces. 
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G. Minimum Clear Opening: Where indicated as “Rescue Window”, provide windows with a 
minimum clear opening of 6 square feet, and a minimum clear dimension in either direction of 
24 inches. 

2.3 ALUMINUM WINDOWS, GENERAL 

A. Frames and Sashes: Aluminum extrusions complying with AAMA/WDMA/CSA 101/ 
I.S.2/A440. 

1. Thermally Broken Construction: Fabricate frames, sashes, and muntins with an integral, 
concealed, low-conductance thermal barrier located between exterior materials and 
window members exposed on interior side in a manner that eliminates direct metal-to-
metal contact. 

B. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless 
otherwise indicated. 

C. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and 
other components. 

1. Exposed Fasteners: Do not use exposed fasteners to greatest extent possible. For 
application of hardware, use fasteners that match finish hardware being fastened. 

2.4 ALUMINUM WINDOW TYPES 

A. Types: Provide the following aluminum window types in locations indicated on Drawings: 

1. Casement: Outswing. 
2. Projected, awning. 
3. Fixed. 
4. Double hung. 
5. Horizontal sliding. 

2.5 CASEMENT WINDOWS (OUTSWING) TYPE W1 - W4 

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 PX32 Thermal Casement Out Swing. 
2. Kawneer Company, Inc.; Series AA 4325 ltra Thermal Windows – Outswing Casement 

Windows. 
3. YKK AP America Inc.; YOW 350 XT MegaTherm Aluminum Window System. 

B. Overall Unit Depth: 7-1/2 to 8-0 inches. 

C. Minimum Performance Class and Grade: AW-PG80-C. 
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2.6 PROJECTED, AWNING WINDOWS TYPE W14 

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 PX32 Thermal Project-Out. 
2. Kawneer Company, Inc.; Series AA 4325 Ultra Thermal Windows – Project-Out 

Windows. 
3. YKK AP America Inc.; YOW 350 XT MegaTherm Aluminum Window System. 

B. Overall Unit Depth: 4-1/2 to 5 inches. 

C. Minimum Performance Class and Grade: AW-PG80-AP. 

2.7 FIXED WINDOWS TYPE W5 – W9, W12, W14, W15 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; Series FX45 Thermal Fixed. 
2. Kawneer Company, Inc.; Series AA 5450 Ultra Thermal Fixed. 

B. Overall Unit Depth: 4-1/2 to 5 inches. 

C. Minimum Performance Class and Grade: AW-PG70-FW. 

2.8 FIXED WINDOWS TYPE W11 

A. Products: Subject to compliance with requirements, available products that may be incorporated 
in the Work include, but are not limited to: 

1. EFCO Corporation; Series FX45 Thermal Fixed. 
2. Kawneer Company, Inc.; Series AA 5450 Ultra Thermal Fixed. 

B. Overall Unit Depth: 8 inches. 

C. Minimum Performance Class and Grade: AW-PG70-FW. 

2.9 DOUBLE HUNG WINDOWS TYPE W10, W13 

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 HX45 Thermal Double Hung. 
2. Kawneer Company, Inc.; Series AA 5450 Ultra Thermal Double Hung. 

B. Overall Unit Depth: 4-1/2 to 5 inches. 

C. Minimum Performance Class and Grade: AW-PG65-H. 
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2.10 WINDOW HARDWARE 

A. General: Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, 
carbon steel complying with AAMA 907, or other corrosion-resistant material compatible with 
adjacent materials; designed to smoothly operate, tightly close, and securely lock windows, and 
sized to accommodate sash weight and dimensions. 

1. Exposed Hardware Color and Finish:  As selected by Architect from manufacturer's full 
range. 

B. Casement and Projected Window Hardware: 

1. Gear-Type Rotary Operators: Complying with AAMA 901 when tested according to 
ASTM E405, Method A. Provide operators that function without requiring the removal of 
interior screens or using screen wickets. 

a. Type and Style:  As selected by Architect from manufacturer's full range of types 
and styles. 

2. Hinges: Non-friction type, not less than two per sash. 

3. Lock:  Concealed multipoint lock operated by single lever handle or lift-type throw. 

4. Limit Devices:  Concealed friction adjustor, adjustable stay bar limit devices designed to 
restrict sash opening. 

a. Limit clear opening to 4 inches for ventilation; with custodial key release. 

C. Hung Window Hardware: 

1. Counterbalancing Mechanism: Complying with AAMA 902, concealed, of size and 
capacity to hold sash stationary at any open position. 

2. Locks and Latches: Allow unobstructed movement of the sash across adjacent sash in 
direction indicated and operated from the inside only. 

D. Horizontal-Sliding Window Hardware: 

1. Sill Cap/Track:  Manufacturer's standard of dimensions and profile indicated; designed to 
comply with performance requirements indicated and to drain to the exterior. 

2. Locks and Latches: Allow unobstructed movement of the sash across adjacent sash in 
direction indicated and operated from the inside only. 

3. Roller Assemblies: Low-friction design. 

2.11 GLAZING 

A. Glass: Comply with Division 08 Section "Glazing." 
B. Glazing System: Manufacturer's standard factory-glazing system that produces weathertight 

seal. 
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2.12 ACCESSORIES 

A. Dividers (False Muntins): Provide extruded-aluminum divider grilles in designs indicated for 
each sash lite. 

1. Type: Permanently located at exterior lite. 
2. Pattern: As indicated on Drawings. 
3. Profile: As selected by Architect from manufacturer's full range. 

B. Subsills: Thermally broken, extruded-aluminum subsills in configurations indicated on 
Drawings. 

C. Column Covers: Extruded-aluminum profiles in sizes and configurations indicated on 
Drawings. 

D. Interior Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

E. Panning Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

F. Receptor System: Two-piece, snap-together, thermally broken, extruded-aluminum receptor 
system that anchors windows in place. 

G. Rescue Window Labels: Provide the following labels on the interior side of designated rescue 
windows in each space of pupil occupancy. 

1. Color: Bright yellow background with black letters. 

2. Size: 3 inches by 6 inches. 

3. Text: “RESCUE WINDOW”, readable from each side of window. 

a. Add label with window operating instructions if not readily apparent. 

2.13 INSECT SCREENS 

A. General: Fabricate insect screens to integrate with window frame. Provide screen for each 
operable exterior sash. Screen wickets are not permitted. 

1. Type and Location:  

a. Full, inside for outswing casement.  
b. Full, inside for projected, awning.  
c. Full, outside for double-hung.  
d. Half, outside for sliding sashes. 

2. At rescue windows, provide hinged screens operable from the interior with one hand and 
without the use of a key or other device. 

a. Provide continuous aluminum piano hinge with finish to match window framing. 
b. Provide sill and jamb clips to allow proper closure of screen. 
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B. Aluminum Frames: Manufacturer's standard aluminum alloy complying with SMA 1004 or 
SMA 1201. Fabricate frames with mitered or coped joints or corner extrusions, concealed 
fasteners, and removable PVC spline/anchor concealing edge of frame. 

1. Tubular Framing Sections and Cross Braces: Roll formed from aluminum sheet. 

C. Aluminum Wire Fabric: 18-by-16 mesh of 0.011-inch-diameter, coated aluminum wire. 

1. Wire-Fabric Finish:  Charcoal gray. 

2.14 LOUVERS 

A. Furnish and install louvers as hereinafter specified where shown on plans or as described in 
schedules. Louvers shall be stationary type glazing louvers.  

1. Louvers shall have a minimum of 50% free area based on a 48” wide x 48” high (1219 x 
1219) size. Stationary blades shall be contained within a 1 1/2” (38) frame. 

2. Louver components (heads, jambs, sills, blades & mullions) shall be factory assembled 
by the louver manufacturer. Louver sizes too large for shipping shall be built up by the 
contractor from factory assembled louver sections to provide overall sizes required.  

3. Louver design shall incorporate structural supports required to withstand wind loads 
indicated on drawings. 

B. Louvers shall be Ruskin Model ELF15J extruded 6063T6 aluminum alloy construction as 
follows: 

1. Frame: 1 1/2” (38) deep .062” (1.6) wall thickness. 
2. Blades: .060” (1.524) nominal wall thickness. Blades are positioned at 45° angle and 

spaced at approximately 1 7/8” (48) center to center. 
3. Screen: 5/8” x .040” (16 x 1) expanded, flattened aluminum in removable frame. 

C. Finish: To match type and color of insulated spandrel panels.  

D. Published louver performance data derived from testing in accordance with AMCA 500-L for 
Air Performance must be submitted for approval prior to fabrication and must demonstrate 
pressure drop equal to or less than the Ruskin model specified. 

2.15 FABRICATION 

A. Fabricate aluminum windows in sizes indicated. Include a complete system for assembling 
components and anchoring windows. 

B. Glaze aluminum windows in the factory. 

C. Weather strip each operable sash to provide weathertight installation. 

D. Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to exterior. 
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E. Provide water-shed members above side-hinged sashes and similar lines of natural water 
penetration. 

F. Mullions: Provide mullions and cover plates, matching window units, complete with anchors for 
support to structure and installation of window units. Allow for erection tolerances and provide 
for movement of window units due to thermal expansion and building deflections. Provide 
mullions and cover plates capable of withstanding design wind loads of window units. 

G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory 
to greatest extent possible. Disassemble components only as necessary for shipment and 
installation. 

2.16 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full range of industry colors and color densities. 

C. High-Performance Organic Finish, Two-Coat PVDF: Fluoropolymer finish complying with 
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat. 

1. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturers' written instructions. 

2. Color and Gloss:  As selected by Architect from manufacturer's full range. 

D. Superior-Performance Organic Finish, Three-Coat PVDF: Fluoropolymer finish complying with 
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both color coat 
and clear topcoat. 

1. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturers' written instructions. 

2. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work. 

B. Verify rough opening dimensions, levelness of sill plate, and operational clearances. 

C. Examine wall flashings, vapor retarders, water and weather barriers, and other built-in 
components to ensure weathertight window installation. 
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D. Proceed with installation only after unsatisfactory conditions have been corrected. 

E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, 
and other components. For installation procedures and requirements not addressed in 
manufacturer's written instructions, comply with installation requirements in ASTM E2112. 

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction to produce weathertight construction. 

C. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

3.3 ADJUSTING, CLEANING, AND PROTECTION 

A. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for 
smooth operation and weathertight closure. 

B. Clean exposed surfaces immediately after installing windows. Avoid damaging protective 
coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances. 

1. Keep protective films and coverings in place until final cleaning. 

C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

D. Protect window surfaces from contact with contaminating substances resulting from 
construction operations. If contaminating substances do contact window surfaces, remove 
contaminants immediately according to manufacturer's written instructions. 

END OF SECTION 08 51 13 
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SECTION 08 71 00 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

2. Cylinders for door hardware specified in other Sections. 

3. Electrified door hardware. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction and installation details, 
material descriptions, dimensions of individual components and profiles, and finishes. 

1. Hinges. 
2. Mortise locks. 
3. Electric strikes. 
4. Lock cylinders. 
5. Construction cores. 
6. Keying system/keys. 
7. Surface closers. 
8. Door gasketing. 
9. Metal protective trim units. 

08 71 00 
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B. Shop Drawings:  Details of electrified door hardware, indicating the following: 

1. Wiring Diagrams:  For power, signal, and control wiring and including the following: 

a. Details of interface of electrified door hardware and building safety and security 
systems. 

2. Operation Narrative:  Describe the operation of doors controlled by electrified door 
hardware. 

C. Samples for Verification:  For exposed door hardware of each type required, in each finish 
specified, prepared on Samples of size indicated below.  Tag Samples with full description for 
coordination with the door hardware schedule. 

1. Sample Size:  Full-size units or minimum 2-by-4-inch Samples for sheet and 4-inch long 
Samples for other products. 

D. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing 
fabrication and assembly of door hardware, as well as installation procedures and diagrams.  
Coordinate final door hardware schedule with doors, frames, and related work to ensure proper 
size, thickness, hand, function, and finish of door hardware. 

1. Format:  Use same scheduling sequence and format and use same door numbers as in the 
Contract Documents. 

2. Content:  Include the following information: 

a. Identification number, location, hand, fire rating, size, and material of each door 
and frame. 

b. Locations of each door hardware set, cross-referenced to Drawings on floor plans 
and to door and frame schedule. 

c. Complete designations, including name and manufacturer, type, style, function, 
size, quantity, function, and finish of each door hardware product. 

d. Description of electrified door hardware sequences of operation and interfaces with 
other building control systems. 

e. Fastenings and other pertinent information. 
f. Explanation of abbreviations, symbols, and codes contained in schedule. 
g. Mounting locations for door hardware. 

E. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's final 
keying instructions for locks.  Include schematic keying diagram and index each key set to 
unique door designations that are coordinated with the Contract Documents. 

F. Warranty: Sample of special warranty specified in this Section. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For electrified door hardware, from the manufacturer. 

1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors 
complies with listed fire-rated door assemblies. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include 
final hardware and keying schedule. 

B. Warranty:  Executed special warranty specified in this Section. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved 
by product manufacturers and an Architectural Hardware Consultant who is available during the 
course of the Work to consult with Contractor, Architect, and Owner about door hardware and 
keying. 

1. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 

2. Engineering Responsibility:  Preparation of data for electrified door hardware, including 
Shop Drawings, based on testing and engineering analysis of manufacturer's standard 
units in assemblies similar to those indicated for this Project. 

B. Architectural Hardware Consultant Qualifications:  A person who is experienced in providing 
consulting services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and who is currently certified by DHI as follows: 

1. For door hardware, an Architectural Hardware Consultant (AHC) who is also an 
Electrified Hardware Consultant (EHC). 

C. Source Limitations:  Obtain each type of door hardware from a single manufacturer. 

D. Fire-Rated Door Assemblies:  Where fire-rated door assemblies are indicated, provide door 
hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 or UL 10C, unless otherwise indicated. 

E. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies 
are required, provide door hardware that meet requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate:  Maximum air leakage of 0.3 cfm/sq. ft. at the tested pressure 
differential of 0.3-inch wg of water. 

F. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing 
agency acceptable to authorities having jurisdiction. 



DOOR HARDWARE  Tetra Tech 

08 71 00 / Page 4 Project No. 363579-22001.3 Architects & Engineers 

G. Means of Egress Doors:  Latches do not require more than 15 lbf to release the latch.  Locks do 
not require use of a key, tool, or special knowledge for operation. 

H. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 
the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility 
Guidelines, ICC/ANSI A117.1 and building code in effect for Project. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf. 

2. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door. 
b. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

3. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more 
than 1/2 inch high. 

4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door 
will take at least 3 seconds to move to a point 3 inches from the latch, measured to the 
leading edge of the door. 

I. Preinstallation Conference:  Conduct conference at Project site. 

1. Inspect and discuss preparatory work performed by other trades. 
2. Inspect and discuss electrical roughing-in for electrified door hardware. 
3. Review sequence of operation for each type of electrified door hardware. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site. 

B. Tag each item or package separately with identification coordinated with the final door 
hardware schedule, and include installation instructions, templates, and necessary fasteners with 
each item or package. 

1.9 COORDINATION 

A. Installation Templates:  Distribute for doors, frames, and other work specified to be factory 
prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made 
for locating and installing door hardware to comply with indicated requirements. 

B. Electrical System Roughing-In:  Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems. 

C. Existing Openings:  Where hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field verify existing 
conditions and coordinate installation of door hardware to suit opening conditions and to 
provide proper door operation. 
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1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 
b. Faulty operation of doors and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise 
indicated. 

a. Hinges: Lifetime 
b. Locksets: Lifetime 
c. Manual Closers:  Lifetime. 
d. Auto Operators: Two year. 

1.11 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions for Owner's continued adjustment, maintenance, and removal and 
replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article 
to comply with requirements in this Section. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named 
manufacturers' products or products equivalent in function and comparable in quality to 
named products. 

2. Sequence of Operation:  Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 

3. Electric Locking Hardware: Exit hardware shall always remain fully operational 
manually regardless of the status of electric latch. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" 
Article.  Products are identified by using door hardware designations, as follows: 
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1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements.  
Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article. 

2. References to BHMA Designations:  Provide products complying with these designations 
and requirements for description, quality, and function. 

2.2 HINGES 

A. Hinges:  BHMA A156.1.  Provide template-produced hinges for hinges installed on hollow-
metal doors and hollow-metal frames. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Best / Stanley 
b. Hager  
c. McKinney  

2.3 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  As indicated in door hardware schedule. 

B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors, and as follows: 

1. Mortise Locks:  Minimum 3/4-inch latchbolt throw. 

C. Lock Backset:  2-3/4 inches, unless otherwise indicated. 

D. Lock Trim: 

1. Levers:  

a. Best #14 

E. Strikes:  Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended 
to protect frame; finished to match lock or latch. 

F. Mortise Locks:  BHMA A156.13; Operational and Security Grade 1; stamped steel case with 
steel or brass parts; Series 1000. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Best  
b. Corbin  
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2.4 ELECTRIC STRIKES 

A. Electric Strikes:  BHMA A156.31; Grade 1; with faceplate to suit lock and frame. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Folger Adams  
b. Rutherford. 
c. Von Duprin. 

2.5 LOCK CYLINDERS 

A. Match existing system. 

2.6 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference. 

1. Master Key System:  Change keys and a master key operate cylinders. 

2. Grand Master Key System:  Change keys, a master key, and a grand master key operate 
cylinders. 

3. Existing System: 

a. Master key or grand master key locks to Owner's existing system. 

B. Keys:  Nickel silver. 

1. Stamping:  Permanently inscribe each key with a visual key control number and include 
the following notation: 

a. Notation:  "DO NOT DUPLICATE." 

2. Quantity:  In addition to one extra key blank for each lock, provide the following: 

a. Cylinder Change Keys:  Three. 
b. Master Keys:  Five. 
c. Grand Master Keys:  Five. 
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2.7 SURFACE CLOSERS 

A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and 
latch speeds controlled by key-operated valves and forged-steel main arm.  Provide units which 
are cast iron with a minimum 1-1/2” piston. Comply with manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field conditions 
and requirements for opening force. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Best QDC100 Series 
b. LCN 4010/4110 Series 

2.8 MECHANICAL STOPS AND HOLDERS 

A. Wall Stops:  BHMA A156.16; plated satin chrome. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. ABH. 
b. Rockwood. 
c. Trimco. 

2.9 OVERHEAD STOPS AND HOLDERS 

A. Overhead Stops and Holders:  BHMA A156.8. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. ABH. 
b. Glynn Johnson. 

2.10 DOOR GASKETING 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length 
for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or 
flexible seal strips that are easily replaceable and readily available from stocks maintained by 
manufacturer. 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. National Guard Products. 
b. Pemko. 
c. Zero. 

2.11 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch-thick aluminum; with 
manufacturer's standard machine or self-tapping screw fasteners. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. ABH. 
b. Rockwood. 
c. Trimco. 

2.12 AUTO OPERATOR 

A. Electro-hydraulic unit complete with all power supplies and hard wired single gang junction 
box mounted. 

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. LCN 4820 Series 
b. Precision Hardware D4990 Series 

2.13 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 
name displayed in a visible location except in conjunction with required fire-rated labels and as 
otherwise approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming 
method indicated, using manufacturer's standard metal alloy, composition, temper, and 
hardness.  Furnish metals of a quality equal to or greater than that of specified door hardware 
units and BHMA A156.18. 
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C. Fasteners:  Provide door hardware manufactured to comply with published templates prepared 
for machine, wood, and sheet metal screws.  Provide screws that comply with commercially 
recognized industry standards for application intended, except aluminum fasteners are not 
permitted.  Provide Phillips flat-head screws with finished heads to match surface of door 
hardware, unless otherwise indicated. 

1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners.  Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only means 
of securely attaching the door hardware.  Where through bolts are used on hollow door 
and frame construction, provide sleeves for each through bolt. 

2. Fire-Rated Applications: 

a. Wood or Machine Screws:  For the following: 

1) Hinges mortised to doors or frames; use threaded-to-the-head wood screws 
for wood doors. 

2) Strike plates to frames. 
3) Closers to doors and frames. 

b. Steel Through Bolts:  For the following unless door blocking is provided: 

1) Surface hinges to doors. 
2) Closers to doors and frames. 
3) Surface-mounted exit devices. 

3. Spacers or Sex Bolts:  For through bolting of hollow-metal doors. 

4. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended 
Fasteners for Wood Doors." 

5. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and 
elsewhere as indicated. 

2.14 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire-rated door assembly construction, wall and floor 
construction, and other conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames 
according to ANSI/SDI A250.6. 

B. Wood Doors:  Comply with DHI WDHS.5 "Recommended Hardware Reinforcement Locations 
for Mineral Core Wood Flush Doors." 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless 
otherwise indicated or required to comply with governing regulations. 

1. Custom Steel Doors and Frames:  HMMA 831. 
2. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 09 Sections.  Do not install 
surface-mounted items until finishes have been completed on substrates involved. 

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards. 

C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than 
the number recommended by manufacturer for application indicated or one hinge for every 30 
inches of door height, whichever is more stringent. 
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D. Lock Cylinders:  Install construction cores to secure building and areas during construction 
period. 

1. Replace construction cores with permanent cores as indicated in keying schedule. 

E. Stops:  Provide wall stops for doors unless other type stops are indicated in door hardware 
schedule.  Do not mount floor stops where they will impede traffic. 

F. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 

3.4 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 
operate as intended.  Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 
lock bolt. 

2. Door Closers:  Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust each item of door 
hardware, including adjusting operating forces, as necessary to ensure function of doors, door 
hardware, and electrified door hardware. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 
B. Clean operating items as necessary to restore proper function and finish. 
C. Provide final protection and maintain conditions that ensure that door hardware is without 

damage or deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 
Section "Demonstration and Training." 
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3.7 DOOR HARDWARE SCHEDULE 

Hardware Sets 
 
Cornwall Elementary 
 
Set #CE-1 
 Doors: 132/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 ST 
1 Lockset 45H-7T14N                                                                           630AM BE 
1 Door Closer QDC111 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 4"  630 TR 
1 Wall Magnet 2100 RS 630 AB 
1 Gasketing 2525 C  NA 
 
 
Set #CE-2 
 Doors: 133/1, 134/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 ST 
1 Lock Set 45H-7T14M VIN                                                                   630AM BE 
1 Door Closer QDC112 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 4"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 C  NA 
 
 

Opening List 

 
Opening Hdw Set 
 
132/1       CE-1 
133/1       CE-2 
134/1       CE-2 
 
 
Cornwall-on-Hudson Elementary 
 
Set #CH-1 
 Doors: B102/1, B103/1, B302/1, B303/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 ST 
1 Lockset 45H-7T14N                                                                           630AM BE 
1 Door Closer QDC111 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 4"  630 TR 
1 Wall Magnet 2100 RS 630 AB 
1 Gasketing 2525 C  NA 
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Set #CH-2 
 Doors: A103/1, B201/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 ST 
1 Lock Set 45H-7T14M VIN                                                                   630AM BE 
1 Door Closer QDC112 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 4"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 C  NA 

 
Opening List 

 
Opening Hdw Set 
 
A103/1 CH-2 
B102/1 CH-1 
B103/1 CH-1 
B201/1 CH-2 
B302/1 CH-1 

 B303-1          CH-1 
 
 
Cornwall Central Middle School 
 
Set #CM-1 
 Doors: B103/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 ST 
1 Lockset 45H-7T14N                                                                           630AM BE 
1 Door Closer QDC111 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 4"  630 TR 
1 Wall Magnet 2100 RS 630 AB 
1 Gasketing 2525 C  NA 

 
 
Set #CM-2 
 Doors: A201/1, A202/1, B102/1, D17/1, D18/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 ST 
1 Lock Set 45H-7T14M VIN                                                                   630AM BE 
1 Door Closer QDC112 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 4"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 C  NA 

 
 
Set #CM-3 
 Doors: D101/1 

 
2   Continuous Hinge     661HD            628  BE 
1   Exit Device       ELR 2602 CD DS       630AM   PR 
1   Exit Device       ELR 2603 CD DS       630AM   PR 
1   Rim Cylinder      TO MATCH EXISTING        626 
2   Mortise Cylinder     TO MATCH EXISTING        626 
2   Door Pull       AP311 24"           630   TR 
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2   Door Closer      QDC119           689   BE 
1   Card Reader      BY OTHERS             BY 
2   Power Transfer      PT1000           689   AB 
1   Power Supply      ELR152              PR 
2   Door Sweep      C627 A              NA 
1   Threshold       896 S            628   NA 
 
 
Set #CM-4 
 Doors: D101/2, D101/3 

2   Continuous Hinge    661HD             628   BE 
1   Exit Device      2602 CD          630AM    PR 
1   Exit Device      2603 CD          630AM    PR 
1   Rim Cylinder     TO MATCH EXISTING         626 
2   Mortise Cylinder    TO MATCH EXISTING         626 
2   Door Pull      AP311 24"            630   TR 
2   Door Closer     QDC114 689 BE 
2   Auto Door Bottom    220 SA                NA  
 
 
Opening List 

 
Opening Hdw Set 
  
A201/1  CM-2    
    
A202/1  CM-2 
B102/1  CM-2 
B103/1  CM-1 
D101/1 CM-3 
D101/2 CM-4 
D101/3 CM-4 
D17/1  CM-2 
D18/1  CM-2 
    

END OF SECTION 08 71 00 
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SECTION 08 80 00 - GLAZING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Glass products. 
2. Laminated glass. 
3. Fire-resistance-rated glazing. 
4. Security glazing. 
5. Insulating glass. 
6. Insulated spandrel panels. 

1.3 DEFINITIONS 

A. 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). 

B. Glazing Manufacturers: Firms that produce primary glazing, fabricated glazing, or both, as 
defined in referenced glazing publications. 

C. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 
ASTM C1036. 

D. IBC: International Building Code. 

E. Interspace: Space between lites of an insulating-glass unit. 

F. SHGC: Solar Heat Gain Coefficient. 

1.4 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glazing, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve 
proper safety margins for glazing retention under each design load case, load case combination, 
and service condition. 

1. Coordinate framing types to provide proper framing fire rating. 
2. Coordinate framing types to provide proper framing forced-entry-resistance rating. 

08 80 00 
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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”, “Aluminum-Framed Entrances and Storefronts”, “Aluminum 
Windows”, and “Sliding Security Windows,” concurrently. 

1.7 ACTION SUBMITTALS 

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

1. Laminated glass. 
2. Insulating glass. 
3. Insulated spandrel panels. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below; otherwise submit full Product Data for the following: 

1. Glass products. 
2. Fire-resistance-rated glazing. 
3. Security glazing. 

C. Samples: For each type of the following products; 12 inches square. 

1. Laminated glass. 
2. Fire-resistance-rated glazing. 
3. Security glazing. 
4. Insulating glass. 
5. Insulated spandrel panels. 

D. Glazing Schedule: List glazing types and thicknesses for each size opening and location. Use 
same designations indicated on Drawings. 

E. Sample Warranties: For special warranties. 
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1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For glazing to include in maintenance manuals. 
B. Warranties: Executed special warranties. 

1.9 MOCKUPS 

A. Build mockups to demonstrate aesthetic effects and to set quality standards for materials and 
execution. 

1. Install glazing in mockups specified in Division 08 Sections "Aluminum-Framed 
Entrances and Storefronts" and "Aluminum Windows", to match glazing systems 
required for Project, including glazing methods. 

2. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.10 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glazing product, tape sealant, 
gasket, glazing accessory, and framing member for adhesion to and compatibility with 
elastomeric glazing sealants. 

1. Testing is not required if data are submitted based on previous testing of current sealant 
products and glazing materials matching those submitted. 

2. Use ASTM C1087 to determine whether priming and other specific joint-preparation 
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glazing, 
tape sealants, gaskets, and glazing channel substrates. 

3. Test no fewer than eight Samples of each type of material, including joint substrates, 
shims, sealant backings, secondary seals, and miscellaneous materials. 

4. Schedule enough time for testing and analyzing results. 

5. For materials failing tests, submit sealant manufacturer's written instructions for 
corrective measures including use of specially formulated primers. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent 
damage to glass and glazing materials from condensation, temperature changes, direct exposure 
to sun, or other causes. 

B. Maintain protective coverings on glazing to avoid exposures to abrasive substances, excessive 
heat, and other sources of possible deterioration. 
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1.12 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and when 
glazing channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are 
outside limits permitted by sealant manufacturer or are below 40 deg F. 

1.13 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer or 
manufacturer/fabricator, as applicable, agrees to replace coated-glass units that deteriorate 
within specified warranty period. Deterioration of coated glass is defined as defects developed 
from normal use that are not attributed to glass breakage or to maintaining and cleaning coated 
glass contrary to manufacturer's written instructions. Defects include peeling, cracking, and 
other indications of deterioration in coating. 

1. Warranty Period: 10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for Laminated Glass: Manufacturer or 
manufacturer/fabricator, as applicable, agrees to replace laminated-glass units that deteriorate 
within specified warranty period. Deterioration of laminated glass is defined as defects 
developed from normal use that are not attributed to glass breakage or to maintaining and 
cleaning laminated glass contrary to manufacturer's written instructions. Defects include edge 
separation, delamination materially obstructing vision through glass, and blemishes exceeding 
those allowed by referenced laminated-glass standard. “Laminated Glass”, as used in this 
paragraph, includes clear laminated glass, and fire-resistance-rated laminated glass with 
intumescent interlayer. 

1. Warranty Period: 5 years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Tempered Glazing Units with Clear Intumescent Interlayer: 
Manufacturer or manufacturer/fabricator, as applicable, agrees to replace units that deteriorate 
within specified warranty period. Deterioration of tempered glazing units with clear intumescent 
interlayer is defined as failure of hermetic seal under normal use that is not attributed to glass 
breakage or to maintaining and cleaning glass contrary to manufacturer's written instructions. 
Evidence of failure is air bubbles within units, or obstruction of vision by contamination or 
deterioration of intumescent interlayer. 

1. Warranty Period: 5 years from date of Substantial Completion. 
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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 fire-resistance-rated 
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 “Manufacturer’s Special Warranty 
for Laminated Glass” above, and deterioration of the insulating glass due to failure of 
hermetic seal is covered by this paragraph “Manufacturer’s Special Warranty for 
Insulating Glass.” 

2. Warranty Period: 10 years from date of Substantial Completion. 

F. Manufacturer’s Special Warranty for Glass-Faced Insulated Spandrel Panels: Manufacturer 
agrees to replace insulated spandrel panels that deteriorate within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Delamination of components or other failures of bond. 
b. Warping of components. 

2. Warranty Period:  10 years from date of Substantial Completion. 

G. Manufacturer’s Special Finish Warranty for Insulated Spandrel Panels: Manufacturer agrees to 
restore finishes or replace insulated spandrel panels that deteriorate within specified warranty 
period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period: 20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Glazing:  For each glazing type, obtain from single manufacturer. 
B. Source Limitations for Glazing Accessories: For each product and installation method, obtain 

from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind and 
impact loads (where applicable) without failure, including loss or glass breakage attributable to 
defective manufacture, fabrication, or installation; failure of sealants or gaskets to remain 
watertight and airtight; deterioration of glazing materials; or other defects in construction. 

1. Installed security glazing shall withstand security-related loads and forces without 
damage to the glazing beyond that allowed by referenced standards. 

B. Structural Performance: Glazing shall withstand the following design loads within limits and 
under conditions indicated determined in accordance with the IBC and ASTM E1300: 

1. Wind Loads: As indicated on Drawings. 

2. Maximum Lateral Deflection: For glazing supported on all four edges, limit center-of-
glass deflection at design wind pressure to not more than 1/50 times the short-side length 
or 1 inch, whichever is less. Maintain engagement of the glazing edge with an appropriate 
margin of safety under all conditions. 

3. Thermal Loads: Design glazing to resist thermal stress breakage induced by differential 
temperature conditions and limited air circulation within individual glass lites and 
insulated glazing units. 

C. Security Glazing: Installed security glazing shall withstand security-related loads and forces 
without damage to the glazing beyond that allowed by referenced standards. 

D. Thermal and Optical Performance Properties: Provide glazing with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 

1. For laminated-glass lites, properties are based on products of construction indicated. 

2. For insulating-glass units, properties are based on units of thickness indicated for overall 
unit and for each lite. 

3. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on most 
current non-beta version of LBL's WINDOW computer program, expressed as Btu/sq. ft. 
x h x deg F. 
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4. SHGC and Visible Transmittance: Center-of-glazing values, in accordance with 
NFRC 200 and based on most current non-beta version of LBL's WINDOW computer 
program. 

2.3 GLAZING PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glazing product 
manufacturers and organizations below unless more stringent requirements are indicated. See 
these publications for glazing terms not otherwise defined in this Section or in referenced 
standards. 

1. NGA Publications:  "Laminated Glazing Reference Manual" and "Glazing Manual." 
2. 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-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. 

D. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one 
component lite of units with appropriate certification label of the IGCC. 

E. Thickness: Where glazing thickness is indicated, it is a minimum. Provide glazing that complies 
with performance requirements and is not less than thickness indicated. 

1. Minimum Glass Thickness for Exterior Lites: 6 mm. 
2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 

throughout Project. 

F. Strength: Where heat-strengthened float glass is indicated, provide heat-strengthened float glass 
as needed to comply with "Performance Requirements" Article. Where fully tempered float 
glass is indicated, provide fully tempered float glass. 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

B. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) 
unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 
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2. Clear Glass:  

a. Type FC:  Fully tempered clear float glass. 

1) Products: Subject to compliance with requirements, available products that 
may be incorporated in the Work, include, but are not limited to: 

a) AGC Glass Company North America, Inc.; Clear Float. 
b) Guardian Glass, LLC; Clear Float. 
c) Vitro Architectural Glass; Clear. 

2) Minimum Thickness:  6 mm. 

3) Safety glazing required. 

b. Type FCE: Fully tempered clear float glass with low-e coating, ASTM C1376. 

1) Products: Subject to compliance with requirements, available products that 
may be incorporated in the Work, include, but are not limited to: 

a) AGC Glass Company North America, Inc.; Energy Select 28. 
b) Guardian Glass, LLC; SunGuard SNX 62/27 on Clear Float. 
c) Vitro Architectural Glass; Solarban 70. 

2) Minimum Thickness: 6 mm. 

3) Safety glazing required. 

C. Tempered Patterned Glass: ASTM C1048, Kind FT (fully tempered), Type II, Class 1 (clear), 
Form 3; finish, pattern, and quality as indicated. 

1. Type FCP: Fully tempered clear patterned glass. 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

1) Guardian Glass, LLC; Textures. 
2) Pilkington North America; Texture Glass. 

b. Minimum Thickness: 6 mm. 

c. Pattern: Basis-of-Design Product: Guardian Glass, LLC Texture - Dew 

d. Safety glazing required. 

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. 
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2.5 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a 
dehydrated interspace, qualified in accordance with ASTM E2190. 

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary sealants. 
2. Perimeter Spacer:  Manufacturer's standard spacer material and construction. 
3. Desiccant: Molecular sieve or silica gel, or a blend of both. 
4. Interspace Content: Argon (90 percent)/air (10 percent) mix. 

B. Insulating Vision Glass: 

1. Type FCE/FC: Low-e-coated, clear insulating glass. 

a. Overall Unit Thickness: 1 inch. 
b. Outdoor Lite: Fully tempered clear float glass with low-e coating, Type FCE. 
c. Low-E Coating: Sputtered on second surface. 
d. Interspace Content:  Argon. 
e. Indoor Lite: Fully tempered clear float glass, Type FC. 
f. 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. 

2. Type UFE/UF: Low-e-coated, ultraclear (low-iron) insulating glass. 

a. Overall Unit Thickness: 1 inch. 
b. Outdoor Lite: Ultraclear (low-iron) fully tempered float glass with low-e coating, 

Type UFE. 
c. Low-E Coating: Sputtered on second surface. 
d. Interspace Content:  Argon. 
e. Indoor Lite: Ultraclear (low-iron) fully tempered float glass, Type UF. 
f. Winter Nighttime U-Factor: 0.24 Btu/sq. ft. x h x deg F maximum. 
g. SHGC: 0.27 maximum. 
h. Visible Light Transmittance: 64 percent minimum. 

C. Insulating Spandrel Glass: 

1. Type FCE/FCS: Ceramic-coated, low-e-coated insulating spandrel 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, ceramic-coated spandrel glass; Type 
FCS. 

f. Opaque Coating Location: Fourth surface. 



GLAZING  Tetra Tech 

08 80 00 / Page 10 Project No. 363579-22001.3 Architects & Engineers 

g. Glass Unit Performance Values: 

1) Winter Nighttime U-Factor: 0.24 Btu/sq. ft. x h x deg F maximum. 

2.6 INSULATED SPANDREL PANELS 

A. Insulated Spandrel Panels: Laminated, rabbeted, aluminum-faced flat panels with no deviations 
in plane exceeding 0.8 percent of panel dimension in width or length. 

1. Type SP: Basis-of-Design Product: Subject to compliance with requirements, provide 
Mapes Industries, Inc.; Mapes-R+ 8-ply, or comparable product, including, but not 
limited to, products by: 

a. Nudo Products. 

2. Overall Panel Thickness:  2-inch (including 1-inch glazing leg). 

3. Exterior Skin: Aluminum. 

a. Thickness: 0.032-inch. 
b. Finish: Clear anodic finish. 
c. Texture:  Smooth. 
d. Backing Sheet:  0.157-inch-thick, cement board. 

4. Glazing Leg Core: Same as thermal insulation core, with smooth aluminum skin.  

5. Thermal Insulation Core: Manufacturer's standard rigid, closed-cell, polyisocyanurate 
board. 

6. Interior Skin:  Aluminum. 

a. Thickness: 0.032-inch. 
b. Finish:  Color anodic finish. 
c. Texture:  Smooth. 
d. Backing Sheet:  1/2-inch-thick, gypsum board with proprietary fire-resistance-

rated core. 

7. Overall U-factor: 0.24 Btu/sq. ft. x h x deg F maximum. 

8. Surface Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame Spread Index: 25 or less. 
b. Smoke-Developed Index: 450 or less. 
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2.7 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. 

2.8 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. 

2.9 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 
standard, recommended in writing by manufacturers of glass and other glazing materials for 
application indicated, including security applications, and with a proven record of compatibility 
with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks: 

1. Elastomeric material with Shore A durometer hardness of 85, plus or minus 5. 
2. Type recommended in writing by sealant or glazing manufacturer. 
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D. Spacers: 

1. Elastomeric blocks or continuous extrusions of hardness required by glazing 
manufacturer to maintain glazing lites in place for installation indicated. 

2. Type recommended in writing by sealant or glazing manufacturer. 

E. Edge Blocks: 

1. Elastomeric material with Shore A durometer hardness per manufacturer's written 
instructions. 

2. Type recommended in writing by sealant or glazing manufacturer. 

F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

2.10 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. 

2.11 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

1. Allow for thermal movements from ambient and surface temperature changes acting on 
framing members and glazing components. 

a. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 
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2.12 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full manufacturer’s range. 

C. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with 
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine 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. 



Tetra Tech GLAZING 
Architects & Engineers Project No. 363579-22001.3 08 80 00 / Page 15 

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. Resilient furring channels. 
6. Cold-rolled furring channels. 
7. Tie wire. 
8. Hanger attachments to concrete. 
9. Wire hangers. 
10. Flat hangers. 
11. Carrying channels (main runners). 
12. Furring channels (furring members). 
13. Isolation strip at exterior walls. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Grid suspension system for gypsum board ceilings. 

09 22 16 
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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. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating: ASTM A653/A653M, G40, hot-dip galvanized unless otherwise 
indicated. 

B. Studs and Tracks: ASTM C645. 

1. Steel Studs and Tracks: 

a. Minimum Base-Steel Thickness:  0.0329 inch. 
b. Depth: As indicated on Drawings. 
c. Minimum Track Leg Length: 1-1/4 inches. 

C. Slip-Type Head Joints: Where indicated, provide the following: 

1. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; with 
minimum track leg length of 2-1/2 inches; in thickness not less than indicated for studs 
and in width to accommodate depth of studs. 

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated. 

1. Minimum Base-Steel Thickness: 0.0538 inch. 
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E. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-steel thickness, with 
minimum 1/2-inch-wide flanges. 

1. Depth:  1-1/2 inches. 
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or 
double strand of 0.048-inch-diameter wire. 

B. Hanger Attachments to Concrete: 

1. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC01 or AC308 as appropriate for the 
substrate. 

a. Uses: Securing hangers to structure. 
b. Type:  Torque-controlled, expansion anchor or adhesive anchor. 
c. Material for Interior Locations: Carbon-steel components zinc-plated to comply 

with ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated. 
d. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: 

Alloy Group 2 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. Flat Hangers: Steel sheet, 1 by 3/16 inch by length indicated. 

E. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel 
thickness of 0.0538 inch and minimum 1/2-inch-wide flanges. 

1. Depth: As indicated on Drawings. 

F. Furring Channels (Furring Members): 

1. Hat-Shaped, Rigid Furring Channels: ASTM C645, 7/8 inch deep. 

a. Minimum Base-Steel Thickness:  0.0329 inch. 

G. Grid Suspension System for Gypsum Board Ceilings: ASTM C645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Drywall Grid System. 
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b. CertainTeed Ceilings; 1-1/2” Drywall System. 
c. USG Corporation; Drywall Suspension System. 

2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide the following: 

1. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Portland Cement Plaster Assemblies: Also comply with requirements in ASTM C1063 
that apply to framing installation. 

2. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to 
framing installation. 
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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. 

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 
clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

3. Other Framed Openings: Frame openings other than door openings the same as required 
for door openings unless otherwise indicated. Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 
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E. Direct Furring: 

1. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 
or powder-driven fasteners spaced 24 inches o.c. 

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch from the plane formed by faces of adjacent framing. 

3.5 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards. 

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 
eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

5. Do not attach hangers to steel roof deck. 

6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that 
extend through forms. 

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 

8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 
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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 wallboard. 
2. Abuse-resistant gypsum board. 
3. Mold-resistant gypsum board. 
4. Cementitious backer units. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 

09 29 00 
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1.6 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 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. 

2.2 INTERIOR GYPSUM BOARD 

A. Gypsum Wallboard: ASTM C1396/C1396M. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; Regular Gypsum Board. 
b. National Gypsum Company; Gold Bond Brand Gypsum Board. 
c. USG Corporation; Sheetrock Brand Gypsum Panels. 

2. Thickness: 1/2 inch. 

3. Long Edges: Tapered. 

B. 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. 
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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. 

C. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant 
core and paper surfaces. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; M2Tech Moisture and Mold Resistant 
Gypsum Board Type X. 

b. National Gypsum Company; Gold Bond Brand XP Fire-Shield Gypsum Board. 
c. USG Corporation; Sheetrock Brand Mold Tough Panels Firecode X. 

2. Core:  5/8 inch, Type X. 

3. Long Edges: Tapered. 

4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.3 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. 

2.4 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 

a. Cornerbead. 
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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. 

e. Structural Laminate Corner System:  Inside corner Outside corner. 

1) Basis-of-Design Product: Subject to compliance with requirements, provide 
CertainTeed Gypsum, Saint-Gobain; No-Coat Structural Laminate Drywall 
Corner Trim, or comparable product. 

B. Aluminum Trim: Extruded accessories of profiles and dimensions indicated. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Fry Reglet Corporation. 
b. Gordon, Inc. 
c. Pittcon Industries. 

2. Aluminum: Alloy and temper with not less than the strength and durability properties of 
ASTM B221, Alloy 6063-T5. 

3. Finish:  Corrosion-resistant primer compatible with joint compound and finish materials 
specified. 

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 
2. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound. 
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 
3. Fill Coat: For second coat, use drying-type, all-purpose compound. 
4. Finish Coat: For third coat, use drying-type, all-purpose compound. 
5. Skim Coat: For final coat of Level 5 finish, use drying-type, all-purpose compound. 

D. Joint Compound for Tile Backing Panels: 

1. Cementitious Backer Units: As recommended by backer unit manufacturer. 
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2.6 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 
0.033 to 0.112 inch thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer. 

C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

D. Acoustical Sealant: As specified in Division 07 Section “Joint Sealants.” 

E. Thermal Insulation: As specified in Division 07 Section "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 
Installer present, for compliance with requirements and other conditions affecting performance 
of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PRE-ENCLOSURE REVIEW 

A. Notify Architect prior to applying panels to allow observation of framing installation, including 
supplementary framing and blocking. 

3.3 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C840. 
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B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 
not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 

3. Where partitions intersect structural members projecting below underside of floor/roof 
slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch-wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge 
trim where edges of panels are exposed. Seal joints between edges and abutting structural 
surfaces with acoustical sealant. 

H. 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. 

I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side. 

3.4 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type: As indicated on Drawings. 
2. Abuse-Resistant Type: As indicated on Drawings. 
3. Mold-Resistant Type: As indicated on Drawings. 
4. Type C:  Where required for specific fire-resistance-rated assembly indicated. 
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B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly. 

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with 
no end joints. Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. 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. 

3.5 APPLYING TILE BACKING PANELS 

A. Cementitious Backer Units: ANSI A108.11, at locations indicated to receive tile. 
B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 

uniform plane across panel surfaces. 

3.6 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints: Install control joints according to ASTM C840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners unless otherwise indicated. 
2. LC-Bead: Use at exposed panel edges. 
3. L-Bead: Use where indicated. 

D. Aluminum Trim: Install in locations indicated on Drawings. 
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3.7 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 5:At panel surfaces that will be exposed to view unless otherwise indicated. 

E. Cementitious Backer Units: Finish according to manufacturer's written instructions. 

3.8 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces. Restore surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 09 29 00 
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SECTION 09 30 13 – CERAMIC TILING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Ceramic tile. 
2. Stone thresholds. 
3. Waterproof membrane. 

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 RYE BLEND MOSAIC or comparable 
product by one of the following: 

a. American Olean Inc. 

2. Composition:  ceramic mosaic porcelain. 

3. Module Size:    1 x 1 inch. 

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 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. 
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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. 
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1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Laticrete Hydro Ban Cementous Waterproof Membrane. 
b. MAPEI Corporation; Mapelastic  315. 
c. TEC; a subsidiary of H. B. Fuller Company; Triple Flex Waterproofing, Crack 

Isolation Membrane & Mortar. 

C. Moisture Control: 2-part liquid coating. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Laticrete Vapor Ban Primer ER.   
b. MAPEI  Planiseal MSP. 

D. Latex Based Waterproofing and Crack Isolation Membrane: fast setting, flexible, thin, load-
bearing, waterproofing membrane system consisting of a premixed, quick-drying liquid latex, 
for installation under ceramic tile or  complying with  ANSI A118.10 and ANSI A118.12; and 
having IAMPO certification as a shower pan liner 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Laticrete International; Hydro ban 
b. MAPEI- Mapelastic Aquadefense  
c.       Custom Building Products; Red Gard 

2.5 SETTING MATERIALS 

A. 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. 
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a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Laticrete International; Laticrete 3701 Mortar Admix or comparable product by 
one of the following: 

1) MAPEI-Planicrete AC 
2) Laticrete 3701 Fortified Mortar Bed or 3701 Admix w/226 Thick Bed 

Mortar.  
3) TEC; a subsidiary of H. B. Fuller Company. 
4) Custom Building Products 

B. Latex-Portland Cement Mortar (Thin Set): ISO 13007; C2ES2P2 and  ANSI A118.4. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Laticrete 
International; Laticrete 254 platinum or comparable product by one of the following:  

a. MAPEI- Ultra Flex 3 
b. TEC; a subsidiary of H. B. Fuller Company. 
c. Custom Building Products 

2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or 
acrylic additive to which only water must be added at Project site. 

3. For wall applications, provide mortar that complies with requirements for nonsagging 
mortar in addition to the other requirements in ANSI A118.4. 

2.6 GROUT MATERIALS 

A. Water-Cleanable Epoxy Grout: ISO 13007; RG and ANSI A118.3, with a VOC content of 
65 g/L or less when calculated according to 40 CFR 59, Subpart D. 

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; half-hard brass white zinc alloy nickel silver stainless-steel, ASTM A 666, 
300 Series exposed-edge material. 
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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. 

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 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. 
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3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile  installed with suitable products 
made to be trowelable with trowelable leveling and patching compound specifically 
recommended by tile-setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar 
bed that complies with  current ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and 
packaged so tile units taken from one package show same range of colors as those taken from 
other packages and match approved Samples.  If not factory blended, either return to 
manufacturer or blend tiles at Project site before installing. 

3.3 TILE INSTALLATION 

A. Comply with current TCNA's "Handbook for Ceramic Tile Installation" for current TCNA 
installation methods specified in tile installation schedules.  Comply with parts of the current 
ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in 
current TCNA installation methods, specified in tile installation schedules, and apply to types of 
setting and grouting materials used. 

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. 
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2. Glass Mosaic Tile 1/16 inch. 
3. Glazed Wall Tile:  1/16 inch. 

G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated and as per all current TCNA, EJ171 standards.  
Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints 
after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above and 
at same width and as per current TCNA EJ171. 

I. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless 
otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent 
floor finishes, set thresholds in latex-portland cement mortar (thin set). 

2. Do not extend cleavage membrane/waterproofing under thresholds set in latex-portland 
cement mortar.  Fill joints between such thresholds and adjoining tile set on cleavage 
membrane/ waterproofing with elastomeric sealant. 

3.4 WATERPROOFING INSTALLATION 

A. Install ANSI A118.10 waterproofing to comply with ANSI A108.13 and manufacturer's written 
instructions to produce waterproof membrane of uniform thickness and bonded securely to 
substrate. 

B. Do not install tile or setting materials over waterproofing until waterproofing has cured and 
been tested to determine that it is watertight. 

3.5 CLEANING AND PROTECTING 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are 
free of foreign matter. 

1. Remove all grout residue from tile as soon as possible. 

2. Clean grout smears and haze from tile according to tile and grout manufacturer's written 
instructions but no sooner than 10 days after installation.  Use only cleaners 
recommended by tile and grout manufacturers and only after determining that cleaners 
are safe to use by testing on samples of tile and other surfaces to be cleaned.  Protect 
metal surfaces and plumbing fixtures from effects of cleaning.  Flush surfaces with clean 
water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating manufacturer 
and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent 
drain clogging. 
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B. Protect installed tile work with kraft paper or other heavy covering during construction period to 
prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral 
protective cleaner to completed tile walls and floors. 

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. 

D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from 
tile surfaces. 

3.6 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation 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 65 13 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Resilient base. 
2. Resilient molding accessories. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

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

1. Resilient base: rubber RB. 
2. Reducers. 
3. Edge guards. 
4. Adapters. 
5. Trowelable leveling and patching compounds. 
6. Concrete slab primer. 
7. Adhesives. 

B. Samples for Verification and Initial Color Selection:  

1. For each type of product indicated, in manufacturer's standard-size Samples but not less 
than 2-1/2 inches long, of each resilient product color, texture, and pattern required. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each 
type, color, pattern, and size of resilient product installed. 

09 65 13 



RESILIENT BASE AND ACCESSORIES  Tetra Tech 

09 65 13 / Page 2 Project No. 363579-22001.3 Architects & Engineers 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Resilient Base and Accessories:  Obtain each type of resilient base and 
accessories from a single source with resources to provide materials of consistent quality in 
appearance and physical properties. 

B. Fire-Test-Response Characteristics:  As determined by testing identical products according to 
ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 
55 deg F or more than 90 deg F. 

1.8 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F or more than 90 deg F, in spaces to receive resilient products during the following time 
periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 
manufacturer, but not less than 55 deg F or more than 90 deg F. 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 RESILIENT BASE: RUBBER RB 

A. Resilient Base: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to the following: 

a. Mannington Commercial; Premium Rubber Edge. 
b. Johnsonite; Rubber Wall Base. 
c. Roppe Corporation, USA; Pinnacle Series Rubber Wall Base 
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B. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Type TP (rubber, thermoplastic). 
2. Manufacturing Method:  Group I (solid, homogeneous). 
3. Style:  Cove (base with toe). 

C. Minimum Thickness:  0.125 inch. 

D. Height:  4 inches. 

E. Lengths:  Coils in manufacturer's standard length, not less than 100 feet. 

F. Outside Corners:  Job formed. 

G. Inside Corners:  Job formed. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 RESILIENT MOLDING ACCESSORY 

A. Resilient Molding Accessory: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Reducer: 

1) Johnsonite; RR-XX Series Reducers. 
2) Roppe Corporation, USA; Reducer 1/8 inch. 

b. Edge Guards: 

1) Johnsonite; EG-XX Series Edge Guard. 
2) Roppe Corporation, USA; Carpet Edge 1/4-inch. 

c. Adapters: 

1) Johnsonite; CTA-XX Series Adapter. 
2) Roppe Corporation, USA; Tile and Carpet Joiner. 

B. Material:  Vinyl or rubber. 

C. Profile and Dimensions:  As indicated. 

D. Colors and Patterns:  As selected by Architect from full range of industry colors. 
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2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by manufacturer for 
applications indicated. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 
following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 
b. Portland Cement-Based Patching: SD-P Insta Patch. 
c. Portland Cement-Based Self-Leveling Underlayment: K-10/K-60 Self-Leveling 

Underlayment Concrete. 

B. Concrete Slab Primer: Non-staining type recommended by resilient accessories manufacturer. 

C. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and 
substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in 
other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign 
deposits that might interfere with adhesion of resilient products. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. 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. 
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C. 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. 

D. Sweep and vacuum clean substrates to be covered by resilient products immediately before 
installation. Following cleaning, examine substrates for moisture, alkaline salts, carbonation, or 
dust. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 
base with manufacturer's recommended adhesive filler material. 

G. Job-Formed Corners- using manufactures approved methods and tools: 

1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without 
producing discoloration (whitening) at bends.  

2. Inside Corners:  Use straight pieces of maximum lengths possible. Use scribing and 
cutting measures approved by base manufacturer. Inside corners that are not scribed to fit 
will be rejected. 

3. Use Crane #532 top-set gouger tool for all required for tight wrap and curved corners. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece.  Install reducer strips at edges of carpet and resilient floor 
covering that would otherwise be exposed. 
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3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of resilient 
products. 

B. Perform the following operations immediately after completing resilient product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 
4. Do not wash floor until after the period recommended by manufacturer. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products until Substantial Completion. 

END OF SECTION 09 65 13 
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SECTION 09 65 19 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Vinyl composition floor tile. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

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

1. Vinyl composition floor tile VCT1. 
2. Trowelable leveling and patching compounds. 
3. Concrete slab primer. 
4. Adhesives. 
5. Floor polish. 

B. Shop Drawings:  For each type of floor tile.  Include floor tile layouts, edges, columns, 
doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

1. Show details of patterns. 
2. Show base details. 
3. Show locations of divider strips, control and expansion joints. 
4. Show locations of floor drains and sloped slabs. 
5. Show threshold locations and types. 

C. Samples for Verification and Initial Color Selection:  Full-size units of each color and pattern of 
floor tile required. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

09 65 19 
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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. 

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. 

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. 



Tetra Tech RESILIENT TILE FLOORING 
Architects & Engineers Project No. 363579-22001.3 09 65 19 / Page 3 

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 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. 
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2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by manufacturer for 
applications indicated. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 
following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 
b. Portland Cement-Based Self-Leveling Underlayment: K-10/K60 Self-Leveling 

Underlayment Concrete. 

B. Concrete Slab Primer: Non-staining type recommended by resilient tile flooring manufacturer. 

C. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and substrate 
conditions indicated. 

1. Adhesives shall comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24): 

a. VCT Adhesives:  Not more than 50 g/L. 

2. Adhesives shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer, 
containing not less than 16 to 25 percent solids. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in 
other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign 
deposits that might interfere with adhesion of floor tile. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 
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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. Existing Floors: Condition of existing subfloor is unknown prior to removal of existing flooring. 
If, after removal of existing flooring, subfloor requires leveling, patching, or filling, notify 
Architect in writing. 

1. Asbestos Abatement Areas: In areas where removal of existing flooring is included in 
asbestos abatement procedures, coordinate with entity responsible for abatement to 
ensure patching and repair is compatible with requirements for installation of resilient tile 
flooring. 

D. 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. 
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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. 

E. 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. 

F. 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. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed 
tiles. 

1. Lay tiles as follows: 12” x 12” 

a. Field Tile: With grain direction alternating in adjacent tiles (basket-weave pattern) 
in pattern of colors and sizes indicated. 
 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 
fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles 
to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent, non-
staining marking device. 

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 
and similar items in finished floor areas.  Maintain overall continuity of color and pattern 
between pieces of tile installed on covers and adjoining tiles.  Tightly adhere tile edges to 
substrates that abut covers and to cover perimeters. 

H. Apply concrete slab primer, if recommended by resilient tile manufacturer, prior to applying 
adhesive. Apply according to manufacturer’s written instructions. 
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I. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 
4. Do not wash floor until after the period recommended by resilient tile manufacturer. 

C. Protect floor tile products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile surfaces 
before applying liquid floor polish. 

E. Cover floor tile until Substantial Completion. 

F. Perform the following operations in each area of Project upon completion of floor installation 
and as recommended by manufacturer. 

1. Vinyl Composition Floor Tile: 

a. Scrub floor with a neutral detergent solution at 4 to 6 oz per gallon. Scrub floor 
using pads or brushes as recommended by vinyl composition floor tile 
manufacturer. 

b. Use stripping solutions at badly soiled or scratched areas, as recommended by 
vinyl composition floor tile manufacturer. 

c. Thoroughly rinse floor, wet vacuum and dry floor. Floor must be free from all 
dust, dirt and any particles that may become lodged in final polish application. 

d. Apply five coats of commercial floor polish. Apply each coat as recommended by 
product manufacturer. 

END OF SECTION 09 65 19 
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SECTION 09 66 23 - RESINOUS MATRIX TERRAZZO FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Thin-set, epoxy-resin matrix terrazzo flooring – poured epoxy  
2. Epoxy-resin matrix terrazzo base - Precast.  

1.3 DEFINITIONS 

A. Aggregate:  Marble, Glass and Granite chips. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to terrazzo including, but not limited to, the 
following: 

a. Inspect and discuss condition of substrate and other preparatory work performed 
by other trades. 

b. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress. 

c. Review special terrazzo designs and patterns. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Thin-set, epoxy-resin matrix terrazzo flooring- poured epoxy. 
2. Epoxy- resin matrix terrazzo base- precast. 
3. Thin-set divider strips. 

09 66 23 
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4. Anchoring devices. 
5. Patching and fill material. 
6. Joint compound. 
7. Resinous matrix terrazzo cleaner. 
8. Sealer. 

B. Shop Drawings:  Submit set of drawings showing complete floor patterns in all areas indicated 
on Drawings to receive terrazzo. Submit drawings for Architect review prior to starting 
installation. Shop drawings are to including but not limited to: 

1. Floor plans showing all patterns, precast base locations and details. 
2. Layouts showing locations of divider strips, control and expansion joints.  
3. Photocopies of Tetra Tech documentation not acceptable. 
4. Divider strips. 
5. Precast terrazzo jointing and edge configurations. 
6. Terrazzo patterns. 

C. Samples for Verification and Initial Color Selection:  For each type, material, color, and pattern 
of terrazzo and accessory required showing the full range of color, texture, and pattern 
variations expected.  Label each terrazzo sample to identify manufacturer's matrix color and 
aggregate types, sizes, and proportions.  Prepare Samples of same thickness and from same 
material to be used for the Work, in size indicated below: 

1. Poured Terrazzo:  6-inch-square Samples. 
2. Precast Terrazzo:  6-inch-square Samples. 
3. Accessories:  6-inch-long Samples of each exposed strip item required. 
4. NTMA color plates showing the full range of colors and patterns available for each 

terrazzo type 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 
B. Material Certificates:  For each type of terrazzo material or product, from manufacturer. 
C. Installer Certificates:  Signed by manufacturers certifying that installers comply with 

requirements. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For terrazzo to include in maintenance manuals. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Engage an installer who is a contractor member of NTMA. 
2. Engage an installer who is certified in writing by terrazzo manufacturer as qualified to 

install manufacturer's products. 
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B. Source Limitations:  Obtain primary terrazzo materials from single source from single 
manufacturer.  Provide secondary materials including patching and fill material, joint sealant, 
and repair materials of type and from source recommended by manufacturer of primary 
materials. 

C. Source Limitations for Aggregates:  Obtain each color, grade, type, and variety of granular 
materials from single source with resources to provide materials of consistent quality in 
appearance and physical properties. 

D. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for terrazzo including accessories. 

a. Size:  Minimum 100 sq. ft. of typical poured-in-place flooring condition for each 
color and pattern in locations directed by Architect. 

b. Include base. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with 
source's or manufacturer's name, material or product brand name, and lot number if any. 

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated 
area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with manufacturer's written instructions for substrate 
temperature, ambient temperature, moisture, ventilation, and other conditions affecting terrazzo 
installation. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with precast terrazzo 
by field measurements before fabrication. 

C. Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting 
conditions during terrazzo installation. 

D. Close spaces to traffic during terrazzo application and for not less than 24 hours after 
application unless manufacturer recommends a longer period. 

E. Control and collect water and dust produced by grinding operations.  Protect adjacent 
construction from detrimental effects of grinding operations. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NTMA Standards:  Comply with NTMA's "Terrazzo Specifications and Design Guide" and 
with written recommendations for terrazzo type indicated unless more stringent requirements 
are specified. 

2.2 EPOXY-RESIN MATRIX TERRAZZO-POURED EPOXY 

A. Thin-set, Epoxy-Resin Matrix Terrazzo:  Comply with NTMA's "Terrazzo Specifications and 
Design Guide" and manufacturer's written instructions for matrix and aggregate proportions and 
mixing. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. General Polymers Corporation; Terrazzo 1100. 
b. Key Resin Company; Key Epoxy Terrazzo. 
c. Master Terrazzo Technologies LLC; Morricite. 
d. TEC Specialty Construction Brands, Inc.; Tuff-Lite Epoxy Terrazzo. 
e. Terrazzo & Marble Supply Companies; Terroxy Resin Systems. 

2. Thickness:  3/8 inch nominal. 

3. Formulated Mix Color and Pattern:  To match existing  

4. Custom Mix Color and Pattern:  Match existing. 

5. Aggregate and Matrix colors to be selected by architect. Matrix color to be selected from 
entire line of Sherwin Williams colors. 

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. 
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a. Physical Properties without Aggregates: 

1) Hardness:  60 to 85 per ASTM D 2240, Shore D. 

2) Minimum Tensile Strength:  3000 psi per ASTM D 638 for a 2-inch 
specimen made using a "C" die per ASTM D 412. 

3) Minimum Compressive Strength:  10,000 psi per ASTM D 695, Specimen B 
cylinder. 

4) Chemical Resistance:  No deleterious effects by contaminants listed below 
after seven-day immersion at room temperature per ASTM D 1308. 

a) Distilled water. 
b) Mineral water. 
c) Isopropanol. 
d) Ethanol. 
e) 0.025 percent detergent solution. 
f) 1.0 percent soap solution. 
g) 10 percent sodium hydroxide. 
h) 10 percent hydrochloric acid. 
i) 30 percent sulfuric acid. 
j) 5 percent acetic acid. 

b. Physical Properties with Aggregates:  For resin blended with Georgia white 
marble, ground, grouted, and cured per requirements in NTMA's "Terrazzo 
Specifications and Design Guide"; comply with the following: 

1) Flammability:  Self-extinguishing, maximum extent of burning 1/4 inch per 
ASTM D 635. 

2) Thermal Coefficient of Linear Expansion:  0.0025 inch/inch per deg F for 
temperature range of minus 12 to plus 140 deg F per ASTM D 696. 

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. 
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1. Type:  Refer to details. 
2. Top Edge:  Radius edge with polished top surface. 
3. Outside Corner Units:  With finished returned edges at outside corner. 
4. Aggregate and Matrix colors to be selected by architect. Matrix color to be selected from 

entire line of Sherwin Williams colors. 

2.4 STRIP MATERIALS 

A. Thin-Set Divider Strips:  L-type angle, 1/4 inch deep. 

1. Material:  White-zinc,  alloy Brass. 
2. Top Width:  1/8 inch, 1/4 inch. 

B. Accessory Strips:  Match divider-strip width, material, and color unless otherwise indicated.  
Use the following types of accessory strips as required to provide a complete installation: 

1. Base-bead strips for exposed top edge of terrazzo base. 
2. Edge-bead strips for exposed edges of terrazzo. 

2.5 MISCELLANEOUS ACCESSORIES 

A. Anchoring Devices: 

1. Strips:  Provide mechanical anchoring devices or adhesives for strip materials as 
recommended by manufacturer and required for secure attachment to substrate. 

2. Precast Epoxy Resin Matric Terrazzo:  Provide mechanical anchoring devices as 
recommended by fabricator for proper anchorage and support of units for conditions of 
installation and support. 

B. Patching and Fill Material:  Terrazzo manufacturer's resinous product approved and 
recommended by manufacturer for application indicated. 

C. Joint Compound:  Terrazzo manufacturer's resinous product approved and recommended by 
manufacturer for application indicated. 

D. Resinous Matrix Terrazzo Cleaner:  Chemically neutral cleaner with pH factor between 7 and 
10 that is biodegradable, phosphate free, and recommended by sealer manufacturer for use on 
terrazzo type indicated. 

E. Sealer:  Slip- and stain-resistant, penetrating-type sealer that is chemically neutral; does not 
affect terrazzo color or physical properties; is recommended by sealer manufacturer; and 
complies with NTMA's "Terrazzo Specifications and Design Guide" for terrazzo type indicated. 

1. Surface Friction:  Not less than 0.6 according to ASTM D 2047. 
2. Acid-Base Properties:  With pH factor between 7 and 10. 
3. Sealers shall have a VOC content of 200 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions, including levelness tolerances, 
have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Clean substrates of substances, including oil, grease, and curing compounds, that might impair 
terrazzo bond.  Provide clean, dry, and neutral substrate for terrazzo application. 

B. Concrete Slabs: 

1. Provide sound concrete surfaces free of laitance, glaze, efflorescence, curing compounds, 
form-release agents, dust, dirt, grease, oil, and other contaminants incompatible with 
terrazzo. 

a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains 
the dispensed shot within the apparatus, and recirculates the shot by vacuum 
pickup. 

b. Repair damaged and deteriorated concrete according to terrazzo manufacturer's 
written recommendations. 

c. Use patching and fill material to fill holes and depressions in substrates according 
to terrazzo manufacturer's written instructions. 

C. Verify that concrete substrates are dry and moisture-vapor emissions are within acceptable 
levels according to manufacturer's written instructions. 

1. Moisture Testing:  Perform tests indicated below. 

a. Calcium Chloride Test:  Perform anhydrous calcium chloride test per 
ASTM F 1869.  Proceed with installation only after substrates have maximum 
moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours. 

1) Perform tests so that each test area does not exceed 200 sq. ft., and perform 
not less than two tests in each installation area and with test areas evenly 
spaced in installation areas. 

b. In-Situ Probe Test:  Perform relative-humidity test using in-situ probes per 
ASTM F 2170.  Proceed with installation only after substrates have a maximum 75 
percent relative-humidity-level measurement. 

c. Proceed with installation only after substrates pass testing. 
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D. Protect other work from water and dust generated by grinding operations.  Control water and 
dust to comply with environmental protection regulations. 

1. Erect and maintain temporary enclosures and other suitable methods to limit water 
damage and dust migration and to ensure adequate ambient temperatures and ventilation 
conditions during installation. 

3.3 EPOXY-RESIN MATRIX TERRAZZO INSTALLATION- POURED EPOXY 

A. Comply with NTMA's written recommendations for terrazzo and accessory installation. 

B. Place, rough grind, grout, cure grout, fine grind, and finish terrazzo according to manufacturer's 
written instructions and NTMA's "Terrazzo Specifications and Design Guide." 

C. Installation Tolerance:  Limit variation in terrazzo surface from level to 1/4 inch in 10 feet; 
noncumulative. 

D. Ensure that matrix components and fluids from grinding operations do not stain terrazzo by 
reacting with divider and control-joint strips. 

E. Delay fine grinding until heavy trade work is complete and construction traffic through area is 
restricted. 

F. Flexible Reinforcing Membrane: 

1. Prepare and prefill substrate cracks with membrane material. 
2. Install membrane to produce full substrate coverage in areas to receive terrazzo. 
3. Reinforce membrane with fiberglass scrim at substrate cracks and at all slabs other than 

slabs-on-grade. 
4. Prepare membrane according to manufacturer's written instructions before applying 

substrate primer. 

G. Primer:  Apply to terrazzo substrates according to manufacturer's written instructions. 

H. Strip Materials: 

1. Divider and Control-Joint Strips: 

a. Locate divider strips in locations indicated. 

b. Install control-joint strips back to back directly above concrete-slab control joints. 

c. Install control-joint strips with 1/4-inch 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. 
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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. 

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 91 00 – PAINTING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes surface preparation and application of paint systems, for the following: 

1. Exterior applications. 

2. Interior applications. 
 
a. Painting systems indicated on Drawings and in Schedules applied to new and 

existing exterior and interior surfaces and related components including but not 
limited to items such as hollow metal doors frames, doors, access doors, trim 
pieces, window sash, trim and previously painted cabinet heater/fin tube 
enclosures, exposed ductwork etc., unless otherwise indicated, including 
appropriate surface preparation for all new or existing surfaces to be painted 
including previously painted surfaces and surfaces with existing wall coverings 

B. Section includes surface preparation and application of wood finishes. 

1. Wood Refinishing as indicated on Drawings and in Schedules applied to new and 
existing   interior surfaces and related components including but not limited to items such 
as door frames, doors, access doors, trim and molding pieces, window sash and trim, 
wood panel walls and doors etc., unless otherwise indicated, including appropriate 
surface preparation for all new or existing surfaces to be refinished including previously 
painted surfaces and surfaces with existing wall coverings. 

 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product for substrates indicated.  Include preparation 
requirements and application instructions. Include all paint products under one cover sheet.  

1. Exterior CMU (painted). 
2. Exterior CMU (stained). 
3. Exterior steel. 

09 91 00 



PAINTING  Tetra Tech 

09 91 00 / Page 2 Project No.363579-22001.3 Architects & Engineers 

4. Exterior galvanized-metal. 
5. Exterior aluminum (where indicated). 
6. Exterior wood (bleeding woods and knots). 
7. Exterior wood (non-bleeding woods). 
8. Exterior fiber cement siding. 
9. Exterior portland cement (stucco). 
10. Exterior exposed metal trim at portland cement (stucco). 
11. Exterior exposed PVC 
12. Exterior EFIS  
13. Exterior Brick 
14. Interior concrete, vertical surfaces. 
15. Interior concrete, vertical surfaces (deep tone accent colors). 
16. Interior CMU. 
17. Interior CMU (deep tone accent colors). 
18. Interior steel. 
19. Interior steel (deep tone accent colors). 
20. Interior previously painted cabinet heater/fin tube enclosures. 
21. Interior steel piping, piping supports and hangers. 
22. Interior galvanized-metal. 
23. Interior galvanized-metal (metal deck). 
24. Interior galvanized metal (metal deck, deep tone accent colors). 
25. Interior aluminum (where indicated). 
26. Interior wood. 
27. Interior wood (deep tone accent colors). 
28. Interior hardboard (stage floor). 
29. Interior fiberglass reinforced polyester (FRP). 
30. Interior plaster. 
31. Interior plaster (deep tone accent colors). 
32. Interior gypsum board. 
33. Interior gypsum board (deep tone accent colors). 
34. Interior plaster. 
35. Interior plaster (deep tone accent colors). 
36. Interior gypsum board. 
37. Interior gypsum board (deep tone accent colors). 
38. Interior plaster. 
39. Interior plaster (deep tone accent colors). 
40. Interior gypsum board. 
41. Interior gypsum board (deep tone accent colors). 
42. Interior stained wood (closed or open grain). 
43. Interior stained wood (closed or open grain). 
44. Interior clear finish wood (closed grain). 
45. Interior clear finish wood (closed grain). 

B. Samples for Verification and Initial Color Selection:  For each type of finish system and in each 
color and gloss of finish indicated. 

1. Submit Samples on rigid backing, 8 inches square. 

a. For wood finishes, submit Samples on representative samples of actual wood 
substrates, 8 inches square. 
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2. Step coats on Samples to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to finish system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. VOC content. Tints and /or colorant shall add no additional VOC to final product. 
Provide 3rd party certification of VOC content. 

D. Coatings Maintenance Manual:  

1. Upon conclusion of the project, the contractor or paint manufacture/supplier shall furnish 
a coatings maintenance manual such as Sherwin Williams “Custodian Project Color and 
Product Information” report. Manual shall include an Area Summary with finish 
schedule, Area Detail designating where each product/color/finish was used, product data 
pages, Material Safety Data Sheets, care and cleaning instructions. Touch up procedures 
and color samples of each color and finish used. All information contained in a self-
bound 3 ring hole punched catalog. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For applicator. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  10 percent, but not less than 1 gal. of each material and color applied. 
2. Stains and Transparent Finishes:  10 percent, but not less than 1 gal. of each material and 

color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying finishes specified in 
this Section, who has successfully completed a minimum of five previous projects similar in 
nature, size, and extent to this Project; familiar with special requirements indicated; and with 
sufficient trained staff to apply manufacturer's products according to specified requirements.  

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. 
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1. Architect will select one surface to represent surfaces and conditions for application of 
each finish system specified in Part 3. 

a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. 
b. Other Items:  Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.9 FIELD CONDITIONS 

A. Apply finishes only when temperature of surfaces to be coated and surrounding air temperatures 
are between 50 and 95 deg F. 

B. Do not apply finishes when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior finishes in snow, rain, fog, or mist. 
D. Lighting:  Do not install finishes until a lighting level of not less than 80 fc is provided on the 

surfaces to receive finishing. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include the following: 

1. Benjamin Moore & Co. 
2. PPG Architectural Finishes, Inc. 
3. Sherwin-Williams Company (The). 
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B. Submittals containing manufactures other than stated above, will require a product by product 
comparison for each type of paint. All Comparable equals are to be matched with corresponding 
Sherwin Williams specified products. 

C. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to products listed in Part 3 articles for 
the application indicated. 

2.2 MATERIALS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each finish system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a finish system, provide products recommended in writing by 
manufacturers of topcoat for use in finish system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a finish system. 

4. “All-in-one” paint and primer products are not acceptable.  

B. VOC Compliance:  All paint products shall meet New York requirements for Volatile Organic 
Compound (VOC) and Ozone Transport Commission (OTC) regulations, January 2005. 

C. Colors:  As selected by Architect from manufacturer's full range. 

1. 25 percent of surface area will be painted with deep tones. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 

a. Concrete:  12 percent. 
b. Masonry (Clay and CMU):  12 percent. 
c. Wood:  15 percent. 
d. Gypsum Board:  12 percent. 
e. Plaster: 8 percent. 

B. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

C. Plaster Substrates:  Verify that plaster is fully cured. 
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D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be finished.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and finishing. 

1. After completing finishing operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection. 

B. Clean substrates of substances that could impair bond of finishes, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce finish systems indicated. 

C. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do 
not paint surfaces if moisture content or alkalinity of surfaces to be coated exceeds that 
permitted in manufacturer's written instructions. 

D. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture 
content or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in 
manufacturer's written instructions. 

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 
recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 3, "Power Tool Cleaning." 
2. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 

F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 
paint, and paint exposed areas with the same material as used for shop priming to comply with 
SSPC-PA 1 for touching up shop-primed surfaces. 

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

H. Galvanized Metal/Galvanized Deck, Factory Primed Surface-Coordinate with approved paint 
manufacture on compatibility of paint finish coats to factory prime surface.   

I. Aluminum Substrates:  Remove loose surface oxidation. 
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J. Wood Substrates: 

1. Scrape and clean knots.  Before applying primer apply coat of knot sealer recommended 
in writing by topcoat manufacturer for coating system indicated. 

2. Apply wood filler paste to open-grain woods to produce smooth, glasslike finish. 
3. Sand surfaces that will be exposed to view and dust off. 
4. Prime edges, ends, faces, undersides, and back sides of wood. 
5. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 

K. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material 
that might impair bond of paints to substrates. 

L. Alteration Work:  Comply with applicable surface preparation requirements specified and as 
recommended by finish materials manufacturer for existing surfaces to receive paint or other 
finishes, including cleaning, sanding, and roughening as required for proper adherence of new 
finish material. 

1. Existing Woodwork: Strip existing wood finish to bare wood using commercially 
available solvents compatible with finish.  Use in strict accordance with manufacturer's 
printed instructions.  After stripping operation is complete and surface is dry, sand 
surface with sandpaper, using random orbital sanding machine. 

3.3 APPLICATION 

A. Apply finishes according to manufacturer's written instructions. 

1. Use applicators and techniques suited for finish and substrate indicated. 

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  
Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Paint back sides of access panels, removable or hinged covers, and similar hinged items 
to match exposed surfaces. 

4. Do not apply paints over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
the same material are to be applied.  Tint undercoats to match color of finish coat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 
has a uniform coating finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color breaks. 
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E. Alterations:  Finish new surfaces adjacent to unaltered existing surfaces with finish of same type 
and surface texture as corresponding adjacent surfaces, unless otherwise indicated.  Finish 
patched, damaged, or extended surfaces to match existing surfaces. 

F. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 
and Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards and switch gear. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Tanks that do not have factory-applied final finishes. 
h. Duct, equipment, pipe and insulation having cotton or canvas insulation covering 

or another paintable jacket material. 

2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or another paintable jacket material. 
h. Other items as directed by Architect. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 

2. If test results show that dry film thickness of applied paint does not comply with paint 
manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 
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3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from finish operation.  Correct damage by cleaning, 
repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged 
condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced finished surfaces. 

3.6 EXTERIOR PAINTING SCHEDULE 

A. CMU Substrates (Painted): 

1. First Coat: 

a. Benjamin Moore & Co.; Ultra-Spec Int/Ext Hi Build Block Filler 0609. 
b. PPG Paints; Speedhide Interior/Exterior Latex Block Filler 6-7. 
c. Sherwin-Williams Company (The); Prep Rite Latex Block Filler B25W25. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; N447 Ultra Spec Exterior Flat Acrylic. 
b. PPG Paints; Speedhide Interior/Exterior Flat Acrylic Latex 6-610. 
c. Sherwin-Williams Company (The); A100 Latex Flat House Paint A6. 

B. CMU Substrates (Stained): 

1. First, Second and Third Coats: 

a. Benjamin Moore & Co.; Insl-X Tuffcrete WB Concrete Stain CST 2XXX. 
b. PPG Paints; Perma-Crete Color Seal Acrylic Concrete Stain 4-4210 Series. 
c. Sherwin-Williams Company (The); H & C ColorTop Concrete Stain Solid Color 

Water based 111.08 Concrete Stain. 

C. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
b. PPG Paints; Inc.; Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish 

Enamel 90-712. 
c. Sherwin-Williams Company (The); Pro Industrial Pro-Cryl® Universal Primer; 

B66 Series at 1.9-3.8 mils DFT. 
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2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Gloss, HP28 or S/G 
Enamel HP29. 

b. PPG Paints; Inc.; Pitt-Tech Industrial DTM Acrylic Gloss 90-374. 
c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Semi-Gloss; B53 Series at 1.4-1.7 DFT  

D. Galvanized-Metal Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
b. PPG Paints; Inc.; Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish 

Enamel 90-712. 
c. Sherwin-Williams Company (The); Pro Industrial Pro-Cryl® Universal Primer; 

B66 Series at 1.9-3.8 mils DFT. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Low Luster HP29 or Semi-
Gloss HP29. 

b. PPG Paints; Speedhide Exterior Acrylic Latex Satin 6-2045XI or Semi-Gloss 6-
900XI. 

c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 
Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT  

E. Aluminum Substrates (Where Indicated): 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
b. PPG Paints; Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 
c. Sherwin-Williams Company (The); Pro Industrial Pro-Cryl® Universal Primer; 

B66 Series at 1.9-3.8 mils DFT. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Gloss Enamel HP28 or 
Semi-Gloss HP29. 

b. PPG Paints; Pitt-Tech Industrial DTM Acrylic Gloss 90-374. 
c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT  

F. Wood Substrates (Bleeding Woods and Knots):  

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Alkyd Exterior Primer 176. 
b. PPG Paints; Seal Grip Alkyd Universal Primer 17-941NF. 
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c. Sherwin-Williams Company (The); Exterior Oil-Based Wood Primer 
(Y24W8020). 

 
2. Second and Third Coats: 

a. Benjamin Moore & Co.; N448 Ultra Spec Exterior Satin Acrylic or Gloss N449. 
b. PPG Paints: Speedhide Exterior Acrylic Satin 6-2045XI or Semi-Gloss 6-900XI. 
c. Sherwin-Williams Company (The); Resilience Exterior Acrylic with Early 

Moisture Resistance. 

G. Wood and Plywood Substrates (Non-Bleeding Woods):  

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer 023. 
b. PPG Paints: Speedhide Exterior Latex Wood Primer 6-609. 
c. Sherwin-Williams Company (The); Exterior Latex Wood Primer (B42W8041). 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec Exterior Satin, N448 or Gloss N449. 
b. PPG Paints: Speedhide Exterior Acrylic Latex Satin 6-2045XI or Semi-Gloss 6-

900XI. 
c. Sherwin-Williams Company (The) A100 Exterior Latex Satin (A82) or Gloss 

(A8). 

H. Exposed PVC Substrates:  

1. First Coat: 

a. Benjamin Moore & Co.; Insl-X Stix Waterborne Bonding Primer SXA-110. 
b. PPG Paints: Pitt-tech Int./Ext. Primer DTM Industrial Enamel 90-712. 
c. Sherwin-Williams Company (The); Extreme Bond Primer B51W00150. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec Ext, Gloss N449. 
b. PPG Paints: Pitt-Tech Plus Int./Ext. Semi-Gloss DTM Industrial Enamel 90-1210. 
c. Sherwin-Williams Company (The): Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT  

3.7 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Vertical Surfaces: 

1. First Coat: 

a. Benjamin Moore & Co.; Moore’s Acrylic Masonry Primer 066. 
b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 
c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

(LX02W0050.) 
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2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

B. Concrete Substrates, Vertical Surfaces (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Moore’s Acrylic Masonry Primer 066. 
b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 
c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

(LX02W0050.) 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); ProMar 200 Zero VOC S/G B31-2600. 

C. CMU Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Masonry Int-Ext Hi-Build Block Filler 571. 
b. PPG Paints: Speedhide Interior/Exterior Latex Block Filler 6-7. 
c. Sherwin-Williams Company (The); PrepRite Block Filler B25W25 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

D. CMU Substrates (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec Masonry Int-Ext Hi-Build Block Filler 571. 
b. PPG Paints: Speedhide Interior/Exterior Latex Block Filler 6-7. 
c. Sherwin-Williams Company (The); PrepRite Block Filler B25W25. 

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. 
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c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G 
(B66-20 DTM Acrylic Coating S/G (B66-W01151 Series) or Gloss (B66-W01051 
Series). 

E. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29, or Gloss 
HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 
c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT  

F. Steel Substrates (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 
b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29 or Gloss 
HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 

c. Sherwin-Williams Company (The); Sherwin-Williams Company (The); Pro 
Industrial™ Waterbased Alkyd Urethane Enamel Low-Gloss or Semi-Gloss; B53 
Series at 1.4-1.7 DFT  

G. 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. 
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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). 

H. 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). 

I. Galvanized-Metal Substrates (Metal Deck): 

1. First Coat: 

a. Benjamin Moore & Co.; Coronado Super Kote 5000 Dry Fall Latex Flat 105 or 
Semi-Gloss 112. 

b. PPG Paints: Speed Super Tech Latex Dry Fog Spray Paint 6-724XI. 
c. Sherwin-Williams Company (The); Pro Industrial Waterborne Acrylic Dry Fall 

Eggshell B42W200082. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Coronado Super Kote 5000 Dry Latex Semi-Gloss 112. 
b. PPG Paints: Speed Super Tech Latex Dry Fog Spray Paint 6-724XI. 
c. Sherwin-Williams Company (The); Pro Industrial Waterborne Acrylic Dry Fall 

Eggshell B42W0082. 

J. 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. 
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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. 

K. 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.  

L. Wood Substrates:  

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer N023. 
b. PPG Paints: Seal Grip Latex Primer/Finish 17-951. 
c. Sherwin-Williams Company (The); Premium Interior Wall and Wood Primer 

B28W8111. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

M. 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. 
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2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 
b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 
c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G or 

Gloss B66 Series.  

N. Hardboard Substrates (Stage Floor):  

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Alkyd Primer 0024. 
b. PPG Paints: 3-510 Latex Floor Enamel. 
c. Sherwin-Williams Company (The); All Surface Enamel Interior/Exterior Latex 

Satin (A41 Series.) 

2. Second and Third Coats (Flat): 

a. Benjamin Moore & Co.; Latex Floor and Patio Enamel N122. 
b. PPG Paints: 3-510 Latex Floor Enamel. 
c. Sherwin-Williams Company (The); All Surface Enamel Interior/Exterior Latex 

Flat (A41 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. 
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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). 

3.8 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Stained Wood (Closed or Open Grain): 

1. First Coat: 

a. Benjamin Moore & Co.; Lenmar Interior Waterborne Stain. 
b. PPG Paints: Olympic Interior Low VOC Oil Stain 44500. 
c. Sherwin-Williams Company (The); Minwax Wood Finish 250 VOC Compliant 

Stain (7107 Series). 
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2. Second and Third Coats (Eggshell/Low Lustre): 

a. Benjamin Moore & Co.; Benwood Stays Clear Stain Acrylic Polyurethane N423. 
b. PPG Paints: Olympic Interior Satin Polyurethane 43886. 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945) 

B. Stained Wood (Closed or Open Grain): Apply wood grain filler to open grain wood. 

1. First Coat: 

a. Benjamin Moore & Co.; Lenmar Interior Waterborne Stain. 
b. PPG Paints: Olympic Interior Low VOC Oil Stain 44500. 
c. Sherwin-Williams Company (The); Minwax Wood Finish 250 VOC Compliant 

Stain (7107 Series) 

2. Second and Third Coats (Semi-Gloss/High Gloss): 

a. Benjamin Moore & Co.; Benwood Stays Clear Semi-Gloss Acrylic Polyurethane 
N422. 

b. PPG Paints: Olympic Interior Semi-Gloss Satin Polyurethane 43886. 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Semi-Gloss 

(009919937) or Gloss (009919929) 

C. Clear Finish Wood (Closed Grain): 

1. First Coat: 

a. Benjamin Moore & Co.; Benwood Stays Clear Acrylic Polyurethane N423.   
b. PPG Paints: Olympic Interior Gloss Polyurethane 43886 (Quart size only-OTC). 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945). 

2. Second and Third Coats (Satin/Low Lustre): 

a. Benjamin Moore & Co.; Benwood Stays Clear Satin Acrylic Polyurethane N423. 
b. PPG Paints: Olympic Interior Satin Polyurethane 43884 thinned (Quart size only 

– OTC). 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945). 

D. Clear Finish Wood (Closed Grain):  

1. First Coat: 

a. Benjamin Moore & Co.; Benwood Stays Clear Acrylic Polyurethane N422. 
b. PPG Paints: Olympic Interior Gloss Polyurethane 43884 thinned (Quart size only 

– OTC). 
c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945) 
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2. Second and Third Coats (Semi-Gloss/High Gloss): 

a. Benjamin Moore & Co.; Benwood Stays Clear Semi-Gloss Acrylic Polyurethane 
N422. 

b. PPG Paints: Olympic Interior Semi-Gloss Polyurethane 43884 (Quart size only – 
OTC). 

c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Semi-gloss 
(009919945). 

END OF SECTION 09 91 00 
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SECTION 09 96 00 – HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes surface preparation and application of high-performance coating systems, for 
the following: 

1. Exterior applications. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product for substrates indicated.  Include preparation 
requirements and application instructions. Include all paint products under one cover sheet.  

1. Exterior steel. 
2. Exterior Steel – Gas Piping  
3. Exterior 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. 

09 96 00 
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C. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. VOC content. 

D. Coatings Maintenance Manual:  

1. Upon conclusion of the project, the contractor or paint manufacture/supplier shall furnish 
a coatings maintenance manual such as Sherwin Williams “Custodian Project Color and 
Product Information” report. Manual shall include an Area Summary with finish 
schedule, Area Detail designating where each product/color/finish was used, product data 
pages, Material Safety Data Sheets, care and cleaning instructions. Touch up procedures 
and color samples of each color and finish used. All information contained in a self-
bound 3 ring hole punched catalog. 

1.5 QUALITY ASSURANCE 

A. Qualification Data: For applicator. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Coatings:  10 percent, but not less than 1 gal. of each material and color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying high performance 
coatings specified in this Section, who has successfully completed a minimum of five previous 
projects similar in nature, size, and extent to this Project; familiar with special requirements 
indicated; and with sufficient trained staff to apply manufacturer's products according to 
specified requirements.  

B. Mockups:  Apply mockups of each coating system indicated to verify preliminary selections 
made under sample submittals and to demonstrate aesthetic effects and set quality standards for 
materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each coating system specified in Part 3. 

a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. 
b. Other Items:  Architect will designate items or areas required. 
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2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials in tightly covered containers in well-ventilated areas with ambient temperatures 
continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.9 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 
temperatures are between 50 and 95 deg F. 

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 
D. Lighting:  Do not install high-performance coatings until a lighting level of not less than 80 fc is 

provided on the surfaces to receive coating. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include the following: 

1. Benjamin Moore & Co. 
2. Sherwin-Williams Company (The). 
3. Tnemec Inc. 

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. 
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C. Products: Subject to compliance with requirements, available products that may be incorporated 
into the Work include but are not limited to products listed in Part 3 articles for the application 
indicated. 

2.2 HIGH PERFORMANCE COATINGS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each coating system that are compatible with one 
another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a coating system, provide products recommended in writing by 
manufacturers of topcoat for use in coating system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a coating system. 

4. “All-in-one” paint and primer products are not acceptable.  

B. VOC Compliance:  Provide exterior coating products complying with New York requirements 
for Volatile Organic Compound (VOC) and Ozone Transport Commission (OTC) regulations, 
January 2005. 

C. Colors:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 

a. Concrete:  12 percent. 
b. Masonry (Clay and CMU):  12 percent. 
c. Wood:  15 percent. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 
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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. 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. 

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 6/NACE No. 3, "Commercial Blast Cleaning." 
2. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning." 

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 using 
bio-degradable detergent. Then abrasive blast with fine abrasive to produce clean, lightly etched 
surfaces that promote adhesion of subsequently applied coatings. 

H. Aluminum Substrates:  Remove loose surface oxidation by scarification. 

I. 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. 

J. Galvanized Metal/Galvanized Deck- Factory Primed Surface:  Coordinate with approved paint 
manufacturer on compatibility of paint finish coats to factory prime surface.  
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K. After removing all surface contamination, the surface should be scuff sanded or scrubbed with 
an abrasive cleaner to dull the surface for best adhesion. 

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions. 

1. Use applicators and techniques suited for coating and substrate indicated. 

2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.  
Before final installation, coat surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Coat back sides of access panels, removable or hinged covers, and similar hinged items to 
match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
the same material are to be applied.  Tint undercoats to match color of finish coat but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 
has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color 
breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 
inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 

2. If test results show that dry film thickness of applied coating does not comply with 
coating manufacturer's written recommendations, Contractor shall pay for testing and 
apply additional coats as needed to provide dry film thickness that complies with coating 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 
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C. Protect work of other trades against damage from coating operation.  Correct damage by 
cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an 
undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced coated surfaces. 

3.6 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. (No Zinc primers) suggest Corotech V160 Epoxy Mastic 
Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Corothane 1 Gal-Va-Pac Zinc Primer 
B65G00010 at 3.0-4.0 mils DFT. 

c. Tnemec Inc.; Series 90-97 Tneme-Zinc at 2.5 to 3.5 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT 
b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT  
c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

3. Third Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 
or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 mils DFT 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 
DFT 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0 to 5.0 mils DFT. 

B. 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. 
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C. 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 

D. 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 

E. 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. 
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F. CMU: 

1. First Coat: 

a. Benjamin Moore & Co. Ultra-Spec Masonry 100% Acrylic Masonry 608 Flat @9. 
DFT 

b. Sherwin-Williams Company (The) Con-Flex XL High Build Coating A05W451 at 
6.0-7.5 mils DFT. 

c. Tnemec Inc.; Series 156 Color Enviro-Crete @4.0-8.0 mils DFT (use Tnemec-
Tape for cracks larger than 1/64” wide) 

2. Second Coat: 

a. Benjamin Moore & Co. Super Spec Masonry 100% Acrylic Elastomeric 360. 
b. Sherwin-Williams Company (The); Con-Flex XL High Build Coating A05W451 at 

6.0-7.5 mils DFT. 
c. Tnemec Inc.; Series 156 Color Enviro-Crete @4.0-8.0 mils DFT 

G. Cement Siding: 

1. First Coat: 

a. Benjamin Moore & Co. Ultra-Spec Int/Ext Acrylic Masonry 609 -Series, (1.0-4.3) 
DFT. 

b. Sherwin-Williams Company (The) Loxon Concrete & Masonry Primer, LX 
02W0050, (2.1-3.2 mils) DFT. 

c. Tnemec Inc.; Series 27WB Low VOC Water Base Epoxy (6.0 – 12.0 mils) DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Ben Acrylic Exterior, 541/542/543 Series, (1.3 mils) DFT. 
b. Sherwin-Williams Company (The); Resilience Acrylic Exterior, K43 Series, (1.6 

mils) DFT. 
c. Tnemec Inc.; Series 1029 HDP Acrylic Water Based Polymer, (2.5 mils) DFT 

END OF SECTION 09 96 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. 

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 with adhesive two-
face tape. 

B. Sign Types: 

1. 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). 

2. Type 7a: Unisex/Gender Neutral Room Sign: 

a. Size: 6 inches wide by 2 inches high. 
b. Text Size: 5/8-inch-high (minimum) lettering. 

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. 
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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. 

5. Type 10: Restroom Sign: 

a. Size: 6 inches by 6 inches. 
b. Graphics: Male/female symbol, and wheelchair accessibility symbol if applicable. 
c. Use with Type 7 Room Sign. 

6. Type 10a: Restroom Sign: 

a. Size: 6 inches by 6 inches. 
b. Graphics: Wheelchair accessibility symbol if applicable. 
c. Use with Type 7a Room Sign. 

2.4 SIGN MATERIALS 

A. Acrylic Sheet: ASTM D4802, category as standard with manufacturer for each sign, Type UVF 
(UV filtering). 

B. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended by 
manufacturer for optimum adherence to surface and are UV and water resistant for colors and 
exposure indicated. 

2.5 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. 

2.6 FABRICATION 

A. Tactile and Braille Characters: In compliance with listed accessibility standard in “Performance 
Requirements” Article, raised 1/32-inch minimum above background. 

2.7 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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or 
irregularities between backs of signs and support surfaces unless otherwise indicated. 

C. Verify that anchorage devices embedded in permanent construction are correctly sized and 
located to accommodate signs. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's 
written instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign 
surfaces free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 
3. Before installation, verify that sign surfaces are clean and free of materials or debris that 

would impair installation. 

B. Accessibility: Install signs in locations as indicated on Drawings and according to the 
accessibility standard. 

C. Mounting Locations: Locate on wall adjacent to latch side of door 60 inches from center of sign 
to finished floor, and 2 inches from edge of door frame. Where adequate wall space adjacent to 
latch side of door is not available, and at double-leaf doors, place sign on nearest adjacent wall. 

D. Mounting Methods: 

1. Adhesive: Clean bond-breaking materials from substrate surface and remove loose 
debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of 
suitable quantity to support weight of sign after cure without slippage. Keep adhesive 
away from edges to prevent adhesive extrusion as sign is applied and to prevent visibility 
of cured adhesive at sign edges. Place sign in position, and push to engage adhesive. 
Temporarily support sign in position until adhesive fully sets. 

2. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose 
debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support 
weight of sign without slippage. Keep strips away from edges to prevent visibility at sign 
edges. Place sign in position, and push to engage tape adhesive. 
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3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 
requirements. Replace signs with damaged or deteriorated finishes or components that cannot 
be successfully corrected by finish touchup or similar minor corrective procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 
written instructions and touch up minor nicks and abrasions in finish. Maintain signs in a clean 
condition during construction and protect from damage until acceptance by Owner. 

Attachment: Signage Schedule 

END OF SECTION 10 14 00 
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SIGNAGE SCHEDULE 

COLOR ROOM 
NO. 

SIGNAGE 
TYPE 

SIGNAGE TEXT REMARKS 

   Cornwall  
     
   Cornwall Elementary School  
 133 7/9 NAME BY DISTRICT  
 134 7/8 NAME BY DISTRICT  
     
     
   Cornwall-On-Hudson 

Elementary School 
 

 B102 7/9 NAME BY DISTRICT  
 A103B 7 NAME BY DISTRICT  
 B103 7/8 NAME BY DISTRICT  
 B201 7A/10A NAME BY DISTRICT  
 B302 7/9 NAME BY DISTRICT  
 B303 7/8 NAME BY DISTRICT  
     
     
     
   Cornwall Middle School  
 A201 7A/10A NAME BY DISTRICT  
 A202 7A/10A NAME BY DISTRICT  
 B102 7/9 NAME BY DISTRICT  
 B103 7/8 NAME BY DISTRICT  
 D17 7A/10A NAME BY DISTRICT  
 D18 7A/10A NAME BY DISTRICT  
     
     
     
     
     
 

PLEASE REFER TO PARAGRAPH 1.4 – PREINSTALLATION MEETINGS IN REGARDS TO SIGNAGE 
REQUIREMENTS. 

END OF SECTION 10 14 01 

10 14 01 
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SECTION 10 14 16 - PLAQUES 

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 plaques. 

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. 

B. Shop Drawings:  For plaques. 

1. Include fabrication and installation details and attachments to other work. 
2. Show plaque mounting heights, locations of supplementary supports, and accessories. 
3. Show message list, typestyles, graphic elements, and layout for each plaque at full size. 

C. Samples for Verification and Initial Color Selection:  For each type of plaque, exposed 
component, and exposed finish. 

1. Include representative Samples of available typestyles and graphic symbols. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For plaques to include in maintenance manuals. 

10 14 16 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

PART 2 - PRODUCTS 

2.1 PLAQUES 

A. Cast Plaque:  Plaque with background texture, border, and characters having uniform faces, 
sharp corners, and precisely formed lines and profiles; and as follows: 

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. Ace Sign Systems, Inc. 
b. A. R. K. Ramos Signage Systems. 
c. Gemini Incorporated. 
d. Metallic Arts. 

2. Plaque Material:  Cast bronze. 

3. Finishes: 

a. Integral Metal Finish:  As selected by Architect from full range of industry 
finishes. 

b. Overcoat:  Manufacturer's standard baked-on clear coating. 

4. Background Texture:  As selected by Architect from manufacturer's full range. 

5. Integrally Cast Border Style:  Square single line, polished. 

6. Mounting:  Concealed studs. 

7. Text and Typeface:  Typeface as selected by Architect from manufacturer's full range. 
Finish raised characters to contrast with background color. 

2.2 MATERIALS 

A. Bronze Castings:  ASTM B 584, alloy recommended by manufacturer and finisher for finish 
indicated. 

2.3 ACCESSORIES 

A. Fasteners and Anchors:  Manufacturer's standard as required for secure anchorage of plaques, 
noncorrosive and compatible with each material joined, and complying with the following: 

1. Use concealed fasteners and anchors unless indicated to be exposed. 
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2. Plaque Mounting Fasteners: 

a. Concealed Studs:  Concealed (blind), threaded studs welded or brazed to back of 
plaque, screwed into back of plaque, or screwed into tapped lugs cast integrally 
into back of plaque, unless otherwise indicated. 

2.4 FABRICATION 

A. General:  Provide manufacturer's standard plaques according to requirements indicated. 

1. Castings:  Fabricate castings free of warp, cracks, blowholes, pits, scale, sand holes, and 
other defects that impair appearance or strength. Grind, wire brush, sandblast, and buff 
castings to remove seams, gate marks, casting flash, and other casting marks before 
finishing. 

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 CLEAR ORGANIC COATING FOR COPPER-ALLOY FINISHES 

A. Clear Organic Coating:  Clear, waterborne, air-drying, acrylic lacquer called "Incralac"; 
specially developed for coating copper-alloy products; consisting of a solution of methyl 
methacrylate copolymer with benzotriazole to prevent breakdown of the film in UV light; shop 
applied in two uniform coats per manufacturer's written instructions, with interim drying 
between coats and without runs or other surface imperfections, to a total dry film thickness of 1 
mil. 

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 plaque 
work. 

B. Verify that plaque-support surfaces are within tolerances to accommodate plaques without gaps 
or irregularities between backs of plaques and support surfaces unless otherwise indicated. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION 

A. General:  Install plaques using mounting methods indicated and according to manufacturer's 
written instructions. 

1. Install plaques level, plumb, true to line, and at locations and heights indicated, with 
plaque surfaces free of distortion and other defects in appearance. 

2. Before installation, verify that plaque surfaces are clean and free of materials or debris 
that would impair installation. 

B. Mounting Methods: 

1. Concealed Studs:  Using a template, drill holes in substrate aligning with studs on back of 
plaque. Remove loose debris from hole and substrate surface. 

a. Masonry Substrates:  Fill holes with adhesive.  Leave recess space in hole for 
displaced adhesive. Place plaque in position and push until flush to surface, 
embedding studs in holes. Temporarily support plaque in position until adhesive 
fully sets. 

b. Thin or Hollow Surfaces:  Place plaque in position and flush to surface, install 
washers and nuts on studs projecting through opposite side of surface, and tighten. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed plaques and plaques that do not comply with 
specified requirements. Replace plaques with damaged or deteriorated finishes or components 
that cannot be successfully repaired by finish touchup or similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as plaques are installed. 

C. On completion of installation, clean exposed surfaces of plaques according to manufacturer's 
written instructions, and touch up minor nicks and abrasions in finish. Maintain plaques in a 
clean condition during construction and protect from damage until acceptance by Owner. 

3.4 SCHEDULE 

A. Plaque Schedule: 

Building: Qty.: Location: Text:  
Cornwall-on-Hudson 1 To be determined To be determined by Owner 
Elementary School 

END OF SECTION 10 14 16 
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SECTION 10 14 53 - TRAFFIC SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Traffic signs. Related Sections: 

1. Section 03 30 00 “Cast-In-Place Concrete” 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Traffic signs. 
2. Traffic sign posts. 

B. Shop Drawings:  For traffic signage. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights and accessories. 
3. Show message list, typestyles, graphic elements, and layout for each sign at least half 

size. 

C. Samples for Initial Selection:  For each type of sign assembly, exposed component, and exposed 
finish. 

1. Include representative Samples of available typestyles and graphic symbols. 
2. Include color samples. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For signs to include in maintenance manuals. 

10 14 53 
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1.6 QUALITY ASSURANCE 

A. Comply with all applicable state and local requirements for traffic signs, including (but not 
limited to) reflectivity, foundation construction, and wind resistance. 

1. Comply with U.S. Department of Transportation’s Manual on Uniform Traffic Control 
Devices (MUTCD), AASHTO M268 and NYSDOT standard specifications and 
regulations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard:   

1. Comply with applicable provisions in the U.S. Architectural & Transportation Barriers 
Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities, 
ICC A117.1, and building code in effect for Project for signs. 

2. Comply with applicable provisions in the New York State Department of State Division 
of Administrative Rules, Part 300 Universal Symbol of Access, Part 300.4 Accessible 
Wording, Part 300.5 Accessible Symbol, Part 300.6 Accessibility Graphic and 
Components, and building code in effect for Project for signs. 

2.2 TRAFFIC SIGNS 

A. Traffic Sign:  Sign of single-panel configuration; with smooth, uniform surfaces and support 
assembly; with message and characters having uniform faces, sharp corners, and precisely 
formed lines and profiles; and as follows: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
or comparable product. 

1. Allstate Sign & Plaque Corporation; Aluminum Traffic & Parking Signs. 

C. Materials: 

1. Solid-Sheet Sign Panels:  Aluminum sheet and as follows: 

a. Thickness:  0.080 inch. 
b. Surface-Applied Graphics:  Applied vinyl film. 

2. Posts:  Steel. 

a. Description:  Hot-dipped galvanized round steel post with vandal-proof cap and U-
channel with baked enamel or powder coated. 

b. Installation Method:  Direct burial in concrete or driven. 
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3. Text and Typeface:  Typeface as selected by Architect from manufacturer's full range and 
content as scheduled. 
 

4. Reflectivity: 

a. Traffic control, directional and guide signage:  Provide high intensity prismatic 
reflective sheeting (Federal DOT Type III and IV Reflective). 

b. Parking and informational signage:  Provide engineer grade prismatic reflective 
sheeting (Federal DOT Type 1 Reflective). 

2.3 MATERIALS 

A. Aluminum Sheet and Plate:  ASTM B 209, alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated. 

B. Aluminum Extrusions:  ASTM B 221, alloy and temper recommended by aluminum producer 
and finisher for type of use and finish indicated. 

C. Steel Materials: 

1. U-Channel posts:  Powdercoated U-channel steel. 

a. Strength:  3 lbs. per foot 
b. Length:  8-ft minimum 

2. Galvanized Steel Pipe:  Group IC, SS40, round steel electric-resistance-welded pipe. 

a. Diameter:  3.000-inches 
b. Steel Cap for Round Post:  Galvanized steel with vandal-resistant secure fit to pipe. 
c. Length:  8-ft minimum 

3. Steel Tubing:  ASTM A 500, Grade B. 

4. Bolts for Steel Framing:  ASTM A 307 or ASTM A 325 as necessary for design loads 
and connection details. 

5. For steel exposed to view on completion, provide materials having flat, smooth surfaces 
without blemishes.  Do not use materials whose surfaces exhibit pitting, seam marks, 
roller marks, rolled trade names, or roughness. 

D. Concrete:  Comply with requirements in Section 03 30 00 "Cast-in-Place Concrete" for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 3,000 psi. 

2.4 ACCESSORIES 

A. Fasteners and Anchors:  Manufacturer's standard as required for secure anchorage of signage, 
noncorrosive and compatible with each material joined, and complying with the following: 

1. Furnish nonferrous-metal, stainless-steel, or hot-dip galvanized devices unless otherwise 
indicated. 
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2.5 FABRICATION 

A. General:  Provide manufacturer's standard sign assemblies according to requirements indicated. 

B. Sign Message Panels:  Construct sign-panel surfaces to be smooth and to remain flat under 
installed conditions within a tolerance of plus or minus 1/16 inch measured diagonally from 
corner to corner. 

1. Increase panel thickness or reinforce with backing materials as needed to produce 
surfaces without distortion, buckles, warp, or other surface deformations. 

C. Post Fabrication:  Fabricate posts designed to withstand wind pressure indicated for Project 
location and of lengths required for installation method indicated for each sign. 

1. Steel Posts:  Fabricate from steel tubing unless otherwise indicated.  Include post caps, 
reinforcement where required for loading conditions, and related accessories required for 
complete installation. 

2. Direct Burial:  Fabricate posts 36 inches longer than height of sign to permit direct burial 
or embedment in concrete-filled postholes. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.7 METALLIC-COATED STEEL FINISHES 

A. Baked-Enamel or Powder-Coat Finish:  Provide factory-applied manufacturer's standard two-
coat, baked-on finish consisting of prime coat and thermosetting topcoat to a minimum dry film 
thickness of 2 mils. 

B. Galvanized Finish:  Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. 
ft. of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of signage 
work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General:  Install signs using installation methods indicated and according to manufacturer's 
written instructions. 

1. Install signs level, plumb, and at locations and heights indicated, with sign surfaces free 
of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to accessibility standard. 
3. Before installation, verify that sign components are clean and free of materials or debris 

that would impair installation. 

3.3 INSTALLING POSTS 

A. Vertical Tolerance:  Set posts plumb within a tolerance of 1/16 inch in 3 feet. 

B. Direct-Burial Method: 

1. Excavation:  Excavate posthole to dimensions indicated.  Reconstruct subgrade that is not 
firm, undisturbed, or compacted soil, or that is damaged by freezing temperatures, frost, 
rain, accumulated water, or construction activities by excavating an additional 12 inches, 
backfilling with satisfactory soil or well-graded aggregate, and compacting to original 
subgrade elevation. 

2. Setting in Cast-in-Place Concrete:  Set post in position, support to prevent movement, 
and place concrete in posthole as indicated. 

3.4 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 
requirements.  Replace signs with damaged or deteriorated finishes or components that cannot 
be successfully repaired by finish touchup or similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 
written instructions and touch up minor nicks and abrasions in finish.  Maintain signs in a clean 
condition during construction and protect from damage until acceptance by Owner. 

END OF SECTION 10 14 53 
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SECTION 10 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: 

10 21 13.19 
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C. Shop Drawings: 

1. Include plans, elevations, sections, details, and attachment details. 
2. Show locations of centerlines of plumbing fixtures. 
3. Show locations of floor drains. 

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 60 door and panel height, floor mounted 
overhead-braced. 

B. Toilet-Enclosure Style: Overhead braced, floor anchored. 

C. Urinal-Screen Style:  Overhead braced, floor anchored. 
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D. Door, Panel, and Pilaster Construction: Solid, high-density polyethylene (HDPE) material, not 
less than 1 inch thick, seamless, with eased edges, and with homogenous color throughout 
thickness of material. Provide with no-sightline system consisting of door and pilaster lapped 
edges on strike side of door. 

1. Door and Panel Height: Not less than 60 inches. 

2. Door and Panel Mounting Height:  As standard with manufacturer for privacy level 
specified. 

3. Pilaster Height: Not less than 70 inches. 

4. Integral Hinges: Configure doors and pilasters to receive integral hinges. 

5. Heat-Sink Strip: Manufacturer's continuous, extruded-aluminum or stainless steel strip 
fastened to exposed bottom edges of solid-plastic components to hinder malicious 
combustion. 

6. Color:  One color in each room as selected by Architect from manufacturer's full range. 

E. Urinal-Screen Construction: Matching panel construction. 

F. Pilaster Shoes: Manufacturer's standard design; stainless steel. 

G. Urinal-Screen Post: Manufacturer's standard post design of material matching the thickness and 
construction of pilasters; with shoe matching that on the pilaster. 

H. Brackets (Fittings): 

1. Full-Height (Continuous) Type: Manufacturer's standard design; extruded aluminum or 
stainless steel. 

2.4 HARDWARE AND ACCESSORIES 

A. Door Hardware and Accessories, Heavy Duty: Manufacturer's heavy-duty institutional 
operating hardware and accessories. 

1. Hinges: Manufacturer's minimum 0.062-inch-thick, stainless steel continuous, cam type 
that swings to a closed or partially open position, allowing emergency access by lifting 
door. Mount with through bolts. 

2. Latch and Keeper: Manufacturer's heavy-duty, surface-mounted, cast stainless steel latch 
unit, designed to resist damage due to slamming, with combination rubber-faced door 
strike and keeper, and with provision for emergency access. Provide units that comply 
with regulatory requirements for accessibility at toilet enclosures designated as 
accessible. Mount with through bolts. 

3. Coat Hook: Manufacturer's heavy-duty, combination cast stainless steel hook and rubber-
tipped bumper, sized to prevent in swinging door from hitting compartment-mounted 
accessories. Mount with through bolts. 
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4. Door Bumper: Manufacturer's heavy-duty, rubber-tipped, cast stainless steel bumper at 
out swinging doors. Mount with through bolts. 

5. Door Pull: Manufacturer's heavy-duty, cast stainless steel pull at out swinging 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 anti-
grip profile and in manufacturer's standard finish. 

C. Stiffener: Manufacturer’s standard continuous, aluminum stiffener in manufacturer’s standard 
finish, where recommended by manufacturer for bracing hinge-side pilasters. 

D. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished 
to match items they are securing, with theft-resistant-type heads. Provide sex-type bolts for 
through-bolt applications. For concealed anchors, use stainless steel. 

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, in-swinging doors for 
standard toilet enclosures (centered between compartment side walls) and 36-inch-wide, out-
swinging doors with a minimum 32-inch-wide, clear opening for toilet enclosures designated as 
accessible. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
fastening, support, alignment, operating clearances, and other conditions affecting performance 
of the Work. 

1. Confirm location and adequacy of blocking and supports required for installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 
straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring 
devices. 

1. Maximum Clearances: 

a. Pilasters and Panels or Screens: 1/2 inch. 
b. Panels or Screens and Walls: 1 inch. 

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 in-swinging doors to 
hold doors open approximately 30 degrees from closed position when unlatched. Set hinges on 
out-swinging 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 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. 
3. Custodial accessories. 

1.3 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances required 
for access by people with disabilities, and for proper installation, adjustment, operation, 
cleaning, and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

2. Include anchoring and mounting requirements, including requirements for cutouts in 
other work and substrate preparation. 

3. Include electrical characteristics. 

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. Soap dispenser, vertical type. 

10 28 00 
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2. Grab bar. 
3. Sanitary-napkin disposer. 
4. Mirror, glass. 
5. Electric hand dryer. 
6. Shelf, metal, heavy-duty. 
7. Mop and broom holder. 

C. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each 
accessory required. 

1. Identify locations using room designations indicated. 
2. Identify accessories using designations indicated. 

D. Sample Warranty: For manufacturer's special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For accessories to include in maintenance manuals. 
B. Warranty: Executed special warranty. 

1.7 WARRANTY 

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to correct or replace mirrors 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, visible silver spoilage defects. 
2. Warranty Period: 15 years from date of Substantial Completion. 

B. Manufacturer’s Special Warranty for Electric Hand Dryers: Manufacturer agrees to correct or 
replace hand dryers that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Not less than 5 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 OWNER-FURNISHED MATERIALS 

A. Owner-Furnished Materials for Installation by Contractor:  

1. Toilet tissue dispenser. 
2. Paper towel dispenser. 

2.2 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 
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B. Structural Performance: Design accessories and fasteners to comply with the following 
requirements: 

1. Grab Bars: Installed units are able to resist 250 lbf concentrated load applied in any 
direction and at any point. 

2.3 TOILET ACCESSORIES 

A. Source Limitations: Obtain toilet accessories from single source from single manufacturer 
unless manufacturer does not offer product listed. 

B. Soap Dispenser SD: 

1. Vertical Type: 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1) American Specialties, Inc.; 0347. 
2) Bobrick Washroom Equipment, Inc.; B-2111. 
3) Bradley Corporation; 6562. 

b. Description: Designed for dispensing soap in liquid or lotion form. 

c. Mounting:  Vertically oriented, surface mounted. 

d. Capacity: 40 oz. 

e. Materials: Stainless steel, ASTM A480/A480M No. 4 finish (satin), with 
corrosion-resistant valve. 

f. Lockset: Tumbler type. 

g. Refill Indicator: Window type. 

C. 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. 
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4. Outside Diameter:  1-1/2 inches. 

5. Configuration and Length: As indicated on Drawings. 

D. Mirror, Glass MG: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0620-B. 
b. Bobrick Washroom Equipment, Inc.; B-1658. 
c. Bradley Corporation; 781-2.  

2. Frame:  Stainless-steel channel. 

a. Corners: Manufacturer's standard. 

3. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated 
below. 

a. Wall bracket of steel, equipped with concealed locking devices requiring a special 
tool to remove. 

4. Mirror Glazing: Tempered clear glass. 

5. Size: As indicated on Drawings. 

2.4 ELECTRIC HAND DRYERS 

A. Source Limitations: Obtain warm-air dryers from single source from single manufacturer unless 
manufacturer does not offer product listed. 

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, 3.3-10.0 A, 400-1200 W. 
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2.5 CUSTODIAL ACCESSORIES 

A. Shelf, Metal, Heavy-Duty SMHD: 

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.; 0692-524. 
b. Bobrick Washroom Equipment, Inc.; B-295 x24. 
c. Bradley Corporation; 755-18. 

2. Description: With exposed edges turned down not less than 1/2 inch and supported by 
two triangular brackets welded to shelf underside. 

3. Size:  18 inches long by 5 inches deep. 

4. Material and Finish: Not less than nominal 0.05-inch-thick stainless steel, ASTM 
A480/A480M No. 4 finish (satin). 

B. Mop and Broom Holder MBH: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 1315-4. 
b. Bobrick Washroom Equipment, Inc.; B-224 x 36. 
c. Bradley Corporation; 9984. 

2. Description: Unit with shelf, hooks, holders, and rod suspended beneath shelf. 

3. Length: 36 inches. 

4. Hooks: Three. 

5. Mop/Broom Holders: Four, spring-loaded, rubber hat, cam type. 

6. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

a. Shelf: Not less than nominal 0.05-inch-thick stainless steel. 
b. Rod: Approximately 1/4-inch-diameter stainless steel. 

2.6 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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2.7 FABRICATION 

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and 
access panels with full-length, continuous hinges. Equip units for concealed anchorage and with 
corrosion-resistant backing plates. 

B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 
Provide minimum of six keys to Owner. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of accessories. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

B. Grab Bars: Install to comply with specified structural-performance requirements. 

C. Shower Seats: Install to comply with specified structural-performance requirements. 

3.3 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items. 
B. Remove temporary labels and protective coatings. 
C. Clean and polish exposed surfaces according to manufacturer's written instructions. 

END OF SECTION 10 28 00 
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SECTION 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. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to 
three inline rollers into a multiband shade, not to exceed manufactures recommendation that is 
operated by one roller drive-end assembly. 

E. Shadebands: 

1. Shadeband Material:  Light-filtering fabric similar to “Sheer-weave Series” fabric by 
Draper Inc.  

F. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

1. Type:  Enclosed in sealed pocket of shadeband material. 
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G. Fabrication: 

1. Cut shades perfectly square and true and mount on rollers using suitable fasteners.  
Provide all material used in shade manufacture new, commercially perfect and of first 
quality.  Provide material in one piece. 

2. Provide one finished length of each single hung shade after hemming 14 inches longer 
than portion of sash covered by shade.  Provide finished shade width to cover adequately, 
but not more than 1/4 inch of barrel exposed at each end of roller. 

a. Where necessary, increase diameter of roller from 1-1/4 inches to correspond with 
size of shade. 

b. Provide hems of proper width for slat, double turn hems, and sew with straight 
stitch.  Neatly backstitch all hems at the ends. 

c. Hem at top and bottom of shade. 

3. Fabrication Tolerances: 

a. Size shades to fit openings head – including but not limited to wall, door, window 
head etc., to sill including but not limited to window sill, floor sill etc. (allowing 
for 6 to 10 inches in additional length) and between mullions, unless otherwise 
indicated on Drawings. 

b. Provide single sets of shades no greater in width than distance between 2 mullions 
at openings up to 15 ft. wide. 

c. Provide minimum clearances for appropriate operation of shades. 

H. Installation Accessories: 

1. Front Fascia:  Aluminum extrusion that conceals front and underside of roller and 
operating mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape:  L-shaped. 
b. Height:  Manufacturer's standard height required to conceal roller and shadeband 

when shade is fully open. 
c. Provide full range of manufactures colors.  

2. Exposed Headbox:  Rectangular, extruded-aluminum enclosure including front fascia, top 
and back covers, endcaps, and removable bottom closure. 

a. Height:  Manufacturer's standard height required to enclose roller and shadeband 
when shade is fully open. 

b. Provide full range of manufactures colors. 

3. Endcap Covers:  To cover exposed endcaps. 

4. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 
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2.3 SHADEBAND MATERIALS 

A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 

B. Light-Filtering Fabric (Same Color Both Sides):  Woven fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 

2. Type:  Woven polyester and PVC-coated polyester. 

3. Weave:  Basketweave. 

4. Color:  As selected by Architect from manufacturer's full range. 

5. Basis-of-Design Product: Subject to compliance with requirements, provide the following 
Draper Inc. product or comparable product: 

a. Light-Filtering Fabric (Same Color Both Sides) Openness Factor 5 percent: 
SheerWeave Series PW3500. 

1) Thickness: 0.036 inches. 
2) Weight: 19.2 oz./sq. yd. 
3) Locations: North-facing windows with clear view; east-, west- and south-

facing windows with obstructed view. 

C. Rescue Window Labels:  Provide and install on window shade in every space of pupil 
occupancy opaque labels with words "RESCUE WINDOW" Install labels on shades associated 
with rescue window coordinate with Architect for location. 

1. Color: Opaque, bright yellow background with black letters. 
2. Size: 2 inches by 1 inches, 3/8” wide lines to form letters.  
3. Text: “RESCUE WINDOW”, readable from room side of window. 

2.4 ROLLER-SHADE FABRICATION 

A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including 
requirements for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 
74 deg F: 

1. Between (Inside) Jamb Installation:  Width equal to jamb-to-jamb dimension of opening 
in which shade is installed less 1/4 inch per side or 1/2-inch total, plus or minus 1/8 inch.  
Length equal to head-to-sill dimension of opening in which shade is installed less 1/4 
inch, plus or minus 1/8 inch. 

2. Outside of Jamb Installation:  Width and length as indicated, with terminations between 
shades of end-to-end installations at centerlines of mullion or other defined vertical 
separations between openings. 
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C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible. 

D. Rescue Window Labels:  Provide and install on window shade in every space of pupil 
occupancy opaque labels with words "RESCUE WINDOW" Install labels on shades associated 
with rescue window coordinate with Architect for location. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 ROLLER-SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's 
written instructions. 

1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches to interior face of 
glass.  Allow clearances for window operation hardware. 

2. Hang shades at window to fit opening properly and operate smoothly and efficiently. 
Hang each shade perfectly level and with spring tension of roller properly adjusted. 
Locate tips of adjoining shades no further than 3/8 inch apart when two or more are 
mounted back to back. 

3. Install each shade on brackets securely fastened to ceiling or wall as shown on Drawings. 
Furnish and install new brackets and other hardware required for proper installation of 
shades. 

B. Prior to installation of roller-shade units, coordinate installation locations and method of 
installation with window manufacturer, do not secure roller-shade units to window frame.   

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or 
malfunction throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions. 
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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. 

END OF SECTION 12 24 13 
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SECTION 21 13 13 - WET-PIPE SPRINKLER SYSTEMS 

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. Sprinkler piping specialties. 
2. Sprinklers. 

1.3 DEFINITIONS 

A. Standard-Pressure Sprinkler Piping:  Wet-pipe sprinkler system piping designed to operate at 
working pressure of 175 psig maximum. 

1.4 SYSTEM DESCRIPTIONS 

A. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing water and 
that is connected to water supply through alarm valve.  Water discharges immediately from 
sprinklers when they are opened.  Sprinklers open when heat melts fusible link or destroys 
frangible device.  Hose connections are included if indicated. 

1.5 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component:  Listed for 175-psig minimum working pressure. 

1. Sprinkler Occupancy Hazard Classifications: 

a. Light Hazard Occupancy: 

1) All the existing building, unless noted otherwise. 

2. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. area. 

3. Maximum Protection Area per Sprinkler: 

a. Office Spaces:  120 sq. ft. 
b. Storage Areas:  130 sq. ft. 
c. Other Areas:  According to NFPA 13 recommendations unless otherwise indicated. 

21 13 13 
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1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

1.7 INFORMATIONAL SUBMITTALS 

A. Field Test Reports: 

1. Indicate and interpret test results for compliance with performance requirements and as 
described in NFPA 13. Include "Contractor's Material and Test Certificate for 
Aboveground Piping." 

1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For sprinkler specialties to include in emergency, operation, 
and maintenance manuals. 

B. Field quality-control reports. 

1.9 QUALITY ASSURANCE 

A. Applicable Standards: Sprinkler system equipment, specialties, accessories, design, installation, 
and testing shall comply with the following: 

1. Fire Code of New York State. 
2. NFPA 13 Standard for the Installation of Sprinkler Systems - 2013 edition. 
3. Materials and devices essential for successful system operation shall be UL listed and FM 

approved. 

B. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems 
and providing professional engineering services needed to assume engineering 
responsibility.  

1.10 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, 
including light fixtures, HVAC equipment, and partition assemblies. 
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PART 2 - PRODUCTS 

2.1 STEEL PIPE AND FITTINGS 

A. Standard Weight, Black-Steel Pipe:  ASTM A 53/A 53M, Schedule 40, Type F or Type S, 
Grade A.  Pipe ends may be factory or field formed to match joining method. 

B. Black-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, standard-weight, 
seamless steel pipe with threaded ends. 

C. Steel Couplings:  ASTM A 865, threaded. 
D. Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern. 
E. Malleable- or Ductile-Iron Unions:  UL 860. 
F. Cast-Iron Flanges:  ASME 16.1, Class 125. 
G. Steel Flanges and Flanged Fittings:  ASME B16.5, Class 150. 
H. Steel Welding Fittings:  ASTM A 234/A 234M and ASME B16.9. 

2.2 SPRINKLER PIPING SPECIALTIES 

A. Flexible Sprinkler Hose Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Fivalco Inc. 
b. FlexHead Industries, Inc. 
c. Gateway Tubing, Inc. 

2. Standard: UL 1474. 

3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to 
ceiling grid. 

4. Pressure Rating:  175-psig minimum. 

5. Size: Same as connected piping, for sprinkler. 

2.3 RECESSED SPRINKLERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. AFAC Inc. 
2. Globe Fire Sprinkler Corporation. 
3. Reliable Automatic Sprinkler Co., Inc. 
4. Tyco Fire & Building Products LP. 
5. Venus Fire Protection Ltd. 
6. Victaulic Company. 
7. Viking Corporation. 
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B. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide." 

C. Pressure Rating for Automatic Sprinklers: 175-psig minimum. 

D. Automatic Sprinklers with Heat-Responsive Element: 

1. Early-Suppression, Fast-Response Applications:  UL 1767. 

2. Nonresidential Applications:  UL 199. 

3. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for 
"Ordinary" temperature classification rating unless otherwise indicated or required by 
application. 

E. Sprinkler Finishes:  Chrome plated. 

F. Sprinkler Type: Materials, types, and finishes for the following sprinkler mounting applications. 
Escutcheons for recessed-type sprinklers are specified with sprinklers. 

1. Ceiling Mounting:  Recessed, chrome-plated steel, one piece, flat. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping.  Install piping as indicated, as far as practical. 

1. Deviations from approved working plans for piping require written approval from 
authorities having jurisdiction.  File written approval with Architect before deviating 
from approved working plans. 

B. Piping Standard:  Comply with requirements for installation of sprinkler piping in NFPA 13. 

C. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in 
pipe sizes. 

D. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with 
requirements for hanger materials in NFPA 13. 

E. Fill sprinkler system piping with water. 

3.2 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings 
that have finish and pressure ratings same as or higher than system's pressure rating for 
aboveground applications unless otherwise indicated. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
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C. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

D. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

E. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both 
piping systems. 

3.3 SPRINKLER INSTALLATION 

A. Install sprinklers in ceiling system.  Secure to ceiling structure as recommended by sprinkler 
manufacturer.  In general, head layout to be in centered in spaces and/or center of acoustical 
ceiling panels. 

B. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling 
grid. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest 
until no leaks exist. 

2. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 
Chapter. 

3. Energize circuits to electrical equipment and devices. 

C. Sprinkler piping system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.5 CLEANING 

A. Clean dirt and debris from sprinklers. 
B. Remove and replace sprinklers with paint other than factory finish. 
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3.6 SPRINKLER SCHEDULE 

A. Use sprinkler types in subparagraphs below for the following applications: 

1. Rooms with Suspended Ceilings:  Recessed sprinklers. 

END OF SECTION 21 13 13 
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Definitions, references, and abbreviations. 
2. General regulatory requirements. 
3. General requirements regarding site/field conditions including existing conditions and 

field measurements. 
4. Sequencing and scheduling including coordination. 
5. Definition of design equipment and procedures for consideration of specified equivalents, 

proposed equivalents, or substitutions. 
6. Transition fittings. 
7. Grout. 
8. Plumbing demolition. 
9. Supports and anchorages. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated 
spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters.  

F. Potable Water Outlets: Includes external outlets (hose bibs) and any internal outlets that may be 
used for drinking or cooking (including food preparation) or potentially used for drinking or 
cooking. Outlets include: 

22 05 00 
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1. Bubblers/drinking fountains/water coolers/bottle fillers. 
2. Classroom sinks. 
3. Classroom combination sinks and bubblers. 
4. Kitchen sinks. 
5. Kitchen kettle filler outlets. 
6. Ice machines. 
7. Toilet room lavatories. 
8. Teachers’ lounge sinks. 
9. Nurse’s office sinks. 
10. Hose bibbs. 
11. Athletic field outlets. 

1.4 SYSTEM DESCRIPTION 

A. Provide complete systems, properly connected, tested, balanced, adjusted, and ready for 
operation, including all necessary and required controls, safeties, details and accessories, 
including (but not limited to):  

1. Sanitary drainage and vent systems. 
2. Water distribution systems. 
3. Plumbing fixtures. 
4. Miscellaneous items. 

1.5 COORDINATION PROCEDURES 

A. Coordinate construction operations and construction schedule of plumbing work with other 
contractors in accordance with Section 01 31 00 “Project Management and Coordination” and 
as modified below. 

1. Pre-Installation Conference:   

a. Attend pre-installation conference.  Arrange for all subcontractors to be in 
attendance. 

2. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 
of construction, to allow for plumbing installations. 

3. Coordinate requirements for access panels and doors for plumbing items requiring access 
that are concealed behind finished surfaces.  Access panels and doors are specified in 
Section 08 31 13 "Access Doors and Frames." 

4. Coordinate Plumbing Work with HVAC systems, lighting fixtures, ceiling mounted 
devices, ceiling heights, materials, structural work, maintenance clearances, and electric 
code clearance and building systems. 

5. Notify Owner's Project Representative and Architect in case of unresolved interferences 
prior to installation of Plumbing Work. 
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6. Adjust exact size, location and offsets of pipes to achieve reasonable appearance 
objectives in open areas without ceilings without increase in Contract Sum. 

1.6 SUBMITTALS, GENERAL 

A. Comply with requirements of SECTION 01 33 00 “Submittal Procedures” for each individual 
Section and as modified below. 

B. Submit all action submittals required by individual Section concurrently. 

1. As-Specified Products: If product to be incorporated into Project is as specified by name 
and product designation in Part 2 of product specification, and will be installed as 
specified in Part 3, and only where allowed as such in submittal portion of product 
specification, then submit “As-Specified Verification Form” (attached to SECTION 01 
33 00 “Submittal Procedures”) in lieu of “Product Data” identified in the Action 
Submittal. 

2. Do not use “As Specified Verification Form” unless specifically indicated in detailed 
product specification. 

3. Equivalent Products or Substitutions: If product to be incorporated into Project is not 
specified by name and product designation in Part 2 below, comply with all Product Data 
requirements specified. 

1.7 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for sleeves and sleeve seals. 
Include rated capacities, and furnished specialties and accessories. 

1. Penetration firestopping materials. 

1.8 INFORMATIONAL SUBMITTALS 

A. Lab results for lead testing prior to commencing work. 
B. Contract Closeout Submittals:  Comply with requirements of Section 01 77 00 “Closeout 

Procedures”. 

1.9 QUALITY ASSURANCE. 

A. Provide installation, testing and materials in accordance with Federal, State and Local Building, 
Health, Plumbing and Electrical Codes, Laws, Ordinances, and Regulations that apply to 
Plumbing Work.  

1. Comply with applicable requirements of following documents:  

a. New York State Uniform Fire Prevention and Building Code. 
b. 2020 Building Code of New York State. 
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c. 2020 Fire Code of New York State. 
d. 2020 Plumbing Code of New York State. 
e. 2020 Mechanical Code of New York State. 
f. 2020 Energy Conservation Construction Code of New York State. 
g. New York State Education Department Manual of Planning Standards. 
h. In event of a conflict between the Codes identified above and Contract Documents, 

comply with more stringent requirement. 

2. Obtain and pay for necessary inspections, certificates, and permits from applicable 
agencies.  Perform required tests in accordance with regulation of agency having 
jurisdiction.  Submit certificates of approval prior to the date of Substantial Completion 
as defined in Section 01 77 00 “Closeout Procedures”.  

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

B. Packing and Shipping:  Ship materials in manufacturer’s containers, fully identified with 
manufacture’s name, trade name, type, class, style, model, grade, size and color.  

C. Storage and Protection: 

1. Store materials, equipment, fixtures, pipe, fittings, and attachments, under cover, off 
ground in original containers as applicable, and protect from physical and weather 
damage while in storage and during construction. 

2. Furnish extra materials identified in technical sections, in original manufacturers’ 
containers and packaging, to Owner at location identified during prebid conference. 
Obtain receipt from Owner upon delivery of extra materials and send copy of receipt to 
Architect. 

3. Replace or repair damaged, rusted, corroded or otherwise unusable materials physically 
damaged or weather damaged equipment as determined by Architect, at no change in 
Contract Sum. 

1.11 PROJECT/SITE CONDITIONS 

A. Existing Conditions: 

1. Potable water testing for lead prior to commencing any work: A baseline for lead testing 
must be set. Coordinate with Owner to schedule potable water lead testing in each 
building where modifications to the potable water outlets are to take place.  

2. Engage a qualified laboratory to test water samples from all potable water outlets 
scheduled for replacement in accordance with NYS Law 10 CRR-NY 67-4. 
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B. Take note of any existing potable water outlets scheduled for replacement that exceed the action 
level (5 micrograms per liter) according to NYS Law 10 CRR-NY 67-4. 

C. Reuse equipment only as indicated on Drawings. 

1. All usable material and equipment not being reused is to be offered to the Owner.  If 
accepted by Owner the Contractor shall deliver to a location on District grounds 
designated by the Owner. 

2. All other material and equipment to be removed, shall be removed from the site and 
legally disposed of by the Contractor. 

D. Rodent Proofing: 

1. Strainer Plates: All strainer plates on drain inlets shall be designed and installed so that 
all openings are not greater than a 1/2 inch in least dimension. Refer to Section 22 13 19 
“Sanitary Waste Piping Specialties” for additional requirements.  

2. Openings for Pipes: In or on structures where openings have been made in walls, floors 
or ceilings for the passage of pipes, such openings shall be closed and protected by the 
installation of approved metal collars that are securely fastened to the adjoining structure. 
Refer to Section 22 05 17 “Sleeves and Sleeve Seals for Plumbing piping” and 22 05 18 
“Escutcheons for Plumbing Piping” for additional requirements. 

E. Protection of Plumbing Systems: 

1. Corrosion: Provide corrosion protection for pipes passing through concrete or cinder 
walls and floors or buried in corrosive soil conditions.  

a. Provide oversized sleeves or core drilled holes to eliminate rubbing on above grade 
piping installations. Refer to Section 22 05 17 “Sleeves and Sleeve Seals for 
Plumbing Piping” for pipe sleeve and core drilling requirements. 

b. Refer to individual Division 22 piping Sections for corrosion protection on buried 
piping installations in corrosive soil conditions. 

2. Stress and Strain: Install plumbing systems in a manner that prevents stresses and strains 
that exceed the structural strength of the pipe. Install piping systems to accommodate 
expansion, contraction and structural settlement.   

3. Freezing: Do not install water, soil, waste or storm piping outside of a building, in attics 
or crawlspaces, conceal in outside walls or in any other place subjected to freezing 
temperatures without providing measures to keep the contents of the piping system from 
freezing. 

F. Field Measurements:  

1. Layout of equipment, piping, and similar components in Drawings is diagrammatic.  
Review Drawings to identify interference with other construction and verify dimensions 
at Site prior to beginning installation.   
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a. Obtain exact location of all items and openings and confirm all existing conditions 
in field.   

b. Obtain exact location and roughing requirements for all equipment furnished by 
others, but installed by this Contractor before roughing. Owner reserves right to 
make reasonable changes prior to "roughing-in" without increase in Contract Sum.   

2. Report any conflicts to Architect in writing before beginning installation. 

3. Provide fittings, horizontal and vertical offsets, elevation changes, etc. required to install 
Plumbing Work. Do not infer that Drawings show level of detail indicating every offset, 
elbow, union, fitting, elevation changes, or other aspect required for complete 
installation.  

4. Install Plumbing Work with proper provisions for removal and/or access to valves, traps, 
cleanouts, etc. 

1.12 SEQUENCING AND SCHEDULING 

A. Perform Plumbing Work in cooperation with Owner, Architect, Construction Manager, and all 
Contractors on this Project, and other separate Contractors at the Site.   

1. Coordinate Plumbing Work with construction schedule requirements in Division 01 
2. Coordinate all submittals with the construction schedule and with requirements and 

schedules contained in Section 01 33 00 “Submittals Procedures.”  
3. Immediately report any delays in receipt of materials required for Plumbing Work 

including circumstances causing delays. 

B. Refer to Division 01 for cooperation between Contractors.  Prior to start of construction: 

1. Obtain from Contract Drawings or Architect, exact location of items and openings in 
construction. Conform to existing conditions in field. 

2. Review applicable Shop Drawings of all Contracts. 

3. If conflict occurs between Contract Drawings, advise Architect in writing before 
beginning installation and comply with Architect's directions. 

4. Obtain exact location and roughing requirements for equipment furnished by other 
Contractor or by Owner, but installed by Contractor responsible for Plumbing Work 
before beginning roughing. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Minimum Material Requirements: 

1. Construct potable water systems and equipment according to AWWA standards. 
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2. Provide UL label on all equipment and material with listing service. 

3. Material Flammability: 

a. Flame spread rating of 25 or less. 
b. Smoke developed rating of 50 or less. 

4. Equipment Verification:  Carefully check manufacturer's drawings and specifications as 
they affect their equipment; follow factory instructions for roughing, installation, 
connection, filling, lubrication, testing, balancing, adjusting, alignment, wiring, and start-
up operation. 

2.2 GROUT 

A. Description:  ASTM C 1107, Grade B, non-shrink, non-metallic, high strength grout, suitable 
for interior and exterior, above and below grade applications.  

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

2.3 SEALANTS 

A. Comply with requirements for sealants in non-fire rated penetrations specified in Section 07 92 
00 "Joint Sealants." 

B. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant:  ASTM C 920, 
Type S, Grade NS, Class 25, for 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. BASF Building Systems; Omniplus. 
b. Dow Corning Corporation; 786 Mildew Resistant. 
c. GE Advanced Materials - Silicones; Sanitary SCS1700. 

2.4 PENETRATION FIRESTOPPING 

A. Comply with requirements for sealants in fire rated penetrations specified in Section 07 84 13 
“Penetration Firestopping”. 

B. Submit Manufacturers Product Data Sheets for each type of product selected. Certify that 
Firestop Material is free of asbestos and lead paint, and complies with local regulations. 

1. Certification by firestopping manufacturer that products supplied comply with local 
regulations controlling use of volatile organic compounds (VOCs) and are nontoxic to 
building occupants. 
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C. Submit system design listings, including illustrations from qualified testing and inspection 
agency that is applicable to each firestop configuration. 

D. Submit a project specific Penetration Firestopping Schedule indicating where each firestop 
configuration will be used. 

2.5 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

1. Dielectric Unions: 

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) Capitol Manufacturing Company. 
2) Central Plastics Company. 
3) Hart Industries International, Inc. 
4) Jomar International Ltd. 
5) Matco-Norca, Inc. 
6) McDonald, A. Y. Mfg. Co. 
7) Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
8) Wilkins; a Zurn company. 

b. Description: 

1) Standard:  ASSE 1079. 
2) Pressure Rating:  125 psig minimum at 180 deg F. 
3) End Connections:  Solder-joint copper alloy and threaded ferrous. 

2.6 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system 
fitting. 

C. Sleeve-Type Transition Coupling:  AWWA C219. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
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a. Cascade Waterworks Manufacturing. 
b. Dresser, Inc.; Piping Specialties Products. 
c. Ford Meter Box Company, Inc. (The). 
d. JCM Industries. 
e. Romac Industries, Inc. 
f. Smith-Blair, Inc.; a Sensus company. 
g. Viking Johnson. 

2. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center 
sleeve, gaskets, end rings, and bolt fasteners, and with ends of same sizes as piping to be 
joined. 

3. Standard: AWWA C219. 

4. Center-Sleeve Material:  Manufacturer's standard. 

5. Gasket Material: Natural or synthetic rubber. 

6. Pressure Rating:  150 psig minimum. 

7. Metal Component Finish: Corrosion-resistant coating or material. 

PART 3 - EXECUTION 

3.1 PROJECT/SITE CONDITIONS 

A. Perform the following tests and inspections: 

1. Lead Testing Prior to Commencing Construction: 

a. Engage a qualified laboratory to collect and test water samples from all potable 
water outlets scheduled for replacement in accordance with NYS Law 10 CRR-NY 
67-4. 

b. Collect a first-draw sample from a cold-water outlet at each potable water outlet in 
the building where outlets are scheduled to be replaced as a part of this Contract.  

c. Have samples analyzed for lead content by a State Certified testing lab approved to 
perform such analyses by the Department’s Laboratory Approval Program 
(ELAP). Submit copy of results to Owner and Architect/Engineer as a base line of 
water quality in the building before construction. 

1) Notify Owner and Architect in writing of any potable water outlets that 
exceed the lead action level (5 micrograms per liter). 

2. Lead Testing After Construction is Complete: 

a. Engage a qualified laboratory to collect and test water samples in accordance with 
NYS Law 10 CRR-NY 67-4. 
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b. Collect a first-draw sample from all potable water outlets in the building where 
outlets were replaced or added as a part of this Contract.  

c. Have samples analyzed for lead content by a State Certified testing lab approved to 
perform such analyses by the Department’s Laboratory Approval Program 
(ELAP). Submit copy of results to Owner and Architect/Engineer.  

1) Notify Owner and Architect in writing of any potable water outlets that 
exceed the lead action level (5 micrograms per liter). 

d. Potable water outlets replaced under this contract that exceed the lead action level 
(5 micrograms per liter): 

1) Compare to the levels recorded prior to construction. If levels are increased 
from pre-construction levels, replace faucets and/or supply stops with new 
materials, and retest portion thereof until sample results are at or below the 
preconstruction level. 

2) Notify Owner and Architect in writing of any potable water outlets that 
continue to exceed the lead action level (5 micrograms per liter). 

3) Coordinate with the Owner and Architect to implement a Remedial Action 
Plan to mitigate the lead level at the outlet. Such additional efforts will be 
performed under the Plumbing Allowance No. PC-02. 

e. Newly installed potable water outlets that exceed the lead action level (5 
micrograms per liter): 

1) Replace faucets and/or supply stops with new materials, and retest portion 
thereof until sample results are below the lead action level (5 micrograms 
per liter). 

2) Notify Owner and Architect in writing of any potable water outlets that 
continue to exceed the lead action level (5 micrograms per liter). 

3) Coordinate with the Owner and Architect to implement a Remedial Action 
Plan to mitigate the lead level at the outlet. 

3.2 PLUMBING DEMOLITION 

A. Refer to Section 02 41 19 "Selective Structure Demolition" for general demolition requirements 
and procedures. 

B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to 
be removed. 

1. Remove Piping:  Remove portion of piping indicated to be removed and cap or plug 
remaining piping with same or compatible piping material. 

2. Abandon Piping in Place:  Drain piping and cap or plug piping with same or compatible 
piping material. 
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3. Remove Equipment:  Disconnect and cap services and remove equipment. 
4. Remove and Reinstall Equipment:  Disconnect and cap services and remove, clean, and 

store equipment; when appropriate, reinstall, reconnect, and make equipment operational. 
5. Remove and Salvage Equipment:  Disconnect and cap services and remove equipment 

and deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is rendered 
unserviceable during the process of demolition, remove damaged or unserviceable portions and 
replace with new products of equal capacity and quality. 

3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Unless specific mounting heights are indicated, install equipment to allow maximum possible 
headroom. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.4 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Sections, Section 22 05 29 “Hangers and Supports for Plumbing Piping 
and Equipment”, for detailed additional requirements.  

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor plumbing materials and equipment. 

3.5 GROUTING 

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment 
base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 
C. Provide forms as required for placement of grout. 
D. Avoid air entrapment during placement of grout. 
E. Place grout, completely filling equipment bases. 
F. Place grout on concrete bases and provide smooth bearing surface for equipment. 
G. Place grout around anchors. 
H. Cure placed grout. 

3.6 SEALANTS 

A. Install sealants according to the requirements specified in Section 07 92 00 "Joint Sealants.” 
B. Refer to individual Division 22 plumbing fixture and equipment Sections for specific sealant 

and caulking requirements. 
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3.7 FIRESTOPPING 

A. Install firestopping according to the requirements specified in Section 07 84 13 “Penetration 
Firestopping.” 

B. Applied Fireproofing: 

1. Coordinate the installation of hangers, supports and accessories from the structural steel 
with the fireproofing installation. Install all hangers and supports prior to installation of 
fireproofing. 

2. Repair or replace existing fireproofing removed as a part of Plumbing Work installation. 

a. Employ the services of an approved fireproofing contractor to repair or replace the 
fireproofing by patching any areas that have been removed or damaged due to the 
installation of work after the completion of the fireproofing. 

b. Repaired or replacement fireproofing shall match the fireproofing adjacent to the 
repaired area. All warranties shall be maintained. 

3.8 DIELECTRIC FITTINGS 

A. Install dielectric fittings according to the specific requirements in the Division 22 Sections 
specifying piping systems. 

3.9 TRANSITION FITTINGS 

A. Install transition fittings according to the specific requirements in the Division 22 Sections 
specifying piping systems. 

END OF SECTION 22 05 00 
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SECTION 22 05 17 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeve-seal systems. 
2. Grout. 
3. Silicone sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for sleeves seals. 

1. Sleeve-seal systems. 
2. Firestopping. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SLEEVES WITHOUT WATERSTOP 

A. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, hot-dip galvanized, with 
plain ends. 

B. Steel Sheet Sleeves: ASTM A653/A653M, 0.0239-inch minimum thickness; hot-dip galvanized, 
round tube closed with welded longitudinal joint. 

2.2 SLEEVES WITH WATERSTOP 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, LLC. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company. 
4. Metraflex Company (The). 

B. Description: Manufactured galvanized steel, sleeve-type, waterstop assembly made for 
imbedding in concrete slab or wall. 
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2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, LLC. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company. 
4. Metraflex Company (The). 
5. Proco Products, Inc. 

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

1. Designed to form a hydrostatic seal of 20 psig minimum. 
2. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  Include 

type and number required for pipe material and size of pipe. 
3. Pressure Plates:  Stainless steel, Type 316. 
4. Connecting Bolts and Nuts:  Stainless steel, Type 316 of length required to secure 

pressure plates to sealing elements. 

2.4 PENETRATION FIRESTOPPING 

A. Comply with requirements for sealants in fire rated penetrations specified in Section 07 84 13 
“Penetration Firestopping” and Section 22 05 00 “Common Work Results for Plumbing.” 

2.5 GROUT 

A. Refer to grout product requirements specified in Section 22 05 00 “Common Work Results for 
Plumbing.” 

2.6 SILICONE SEALANTS 

A. Comply with requirements for silicone sealants specified in Section 07 92 00 "Joint Sealants" 
and Section 22 05 00 “Common Work Results for Plumbing.” 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION OF SLEEVES - GENERAL 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 078413 "Penetration 
Firestopping." 

3.3 INSTALLATION OF SLEEVES WITH WATERSTOP 

A. Install sleeve with waterstop as new walls and slabs are constructed. 
B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls. Position waterstop flange to be centered in concrete slab or wall. 
C. Secure nailing flanges to concrete forms. 
D. Using grout, seal the space around outside of sleeves. 

3.4 INSTALLATION OF SLEEVE-SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building, and passing through exterior walls. 
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B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 

2. Sleeves and sleeve seals will be considered defective if they do not pass tests and 
inspections. 

B. Prepare test and inspection reports. 

3.6 SLEEVE SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above and below Grade: 

a. Sleeves with waterstops: Select sleeve size to allow for 1-inch annular clear space 
between piping and sleeve for installing sleeve-seal system. 

2. Concrete Slabs-on-Grade: 

a. Sleeves with waterstops: Select sleeve size to allow for 1-inch annular clear space 
between piping and sleeve for installing sleeve-seal system. 

3. Concrete Slabs above Grade:  

a. Sleeves with waterstops. 

4. Interior Partitions: 

a. Sleeves without waterstops. 

END OF SECTION 22 05 17 



Tetra Tech ESCUTCHEONS FOR PLUMBING PIPING 
Architects & Engineers Project No. 363579-22001.3 22 05 18 / Page 1 

SECTION 22 05 18 - ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes escutcheons and floor plates.  

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener. 
B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and 

spring-clip fasteners. 
C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 
D. Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed hinge and 

setscrew. 
E. Split-Plate, Stamped-Steel Type:  With chrome-plated finish, concealed hinge, and spring-clip 

fasteners. 
F. Split-Plate, Stamped-Steel Type: With chrome-plated finish, concealed hinge, and spring-clip 

fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners. 
B. Split-Casting Floor Plates: Cast brass with concealed hinge. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

22 05 18 
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3.2 INSTALLATION 

A. Install escutcheons for exposed piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and 
with OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep pattern type 
with polished, chrome-plated finish and spring clip fastener. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished, chrome-plated 
finish. 

c. Insulated Piping:  One-piece, stamped-steel type or split-plate, stamped-steel type 
with concealed hinge. 

d. Bare Piping at Wall, Floor or Ceiling Penetrations in Finished Spaces:  One-piece, 
cast-brass or split-casting brass type with polished, chrome-plated finish. 

e. Bare or Insulated Piping in Unfinished Service Spaces and Equipment Rooms: No 
escutcheons required. 

2. Escutcheons for Existing Piping (only required where impacted by new walls, floors or 
ceilings): 

a. Chrome-Plated Piping: Split-casting brass type with polished, chrome-plated finish. 
b. Insulated Piping: Split-plate, stamped-steel type with concealed hinge. 
c. Bare Piping at Wall, Floor or Ceiling Penetrations in Finished Spaces: Split-casting 

brass type with polished, chrome-plated finish. 
d. Bare or Insulated Piping in Unfinished Service Spaces and Equipment Rooms: No 

escutcheons required. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 

1. New Piping: One-piece, floor-plate type. 
2. Existing Piping: Split-casting, floor-plate type. 

3.3 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 22 05 18 
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SECTION 22 05 23 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Ball valves. 
2. Check valves. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 
B. EPDM:  Ethylene propylene copolymer rubber. 
C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 
D. RPTFE: Reinforced polytetrafluoroethylene. 
E. SWP:  Steam working pressure. 
F. WOG: Water, oil, gas. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1. Ball valves. 
2. Check valves. 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.1 for flanges on iron valves. 

22 05 23 
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3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
4. ASME B16.18 for solder-joint connections. 
5. ASME B31.9 for building services piping valves. 

C. NSF Compliance:   

1. NSF/ANSI-61- Drinking Water System Components - Health Effects. 
2. NSF/ANSI-61-8 Commercial Hot 180°F (includes Annex F and G). 
3. NSF/ANSI-372 for lead-free valve materials for potable-water service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set ball valves open to minimize exposure of functional surfaces. 
4. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor 

storage is necessary, store valves off the ground in watertight enclosures. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of valve from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Standards: 

1. Domestic water valves intended to convey or dispense water for human consumption must 
comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and 
NSF 372, or must be certified to be in compliance with NSF 61 and NSF 372 (by an ANSI-
accredited third-party certification body) that the weighted average lead content at wetted 
surfaces is less than or equal to 0.25 percent. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.18 for cast copper solder-joint connections. 
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3. ASME B16.22 for wrought copper and copper alloy solder-joint connections. 
4. ASME B16.34 for flanged and threaded end connections. 
5. ASME B16.51 for press joint. 
6. ASME B31.9 for building services piping valves. 

C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 

D. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 
and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valves in Insulated Piping: 

1. Ball Valves: Provide 2-inch extended neck stems. 
2. Extended operating handles with nonthermal-conductive covering material and protective 

sleeves that allow operation of valves without breaking vapor seals or disturbing insulation. 
3. Memory stops that are fully adjustable after insulation is applied. 
4. Butterfly Valves:  With extended neck. 
5. Gate Valves:  With rising stem. 

H. Refer to valve schedule articles for applications of valves. 

I. Valve Bypass and Drain Connections:  MSS SP-45. 

2.3 BRONZE BALL VALVES 

A. Bronze Ball Valves, Lead-Free, Two-Piece with Full Port, and Stainless-Steel Trim, Solder or 
Threaded Ends (NPS 2 and smaller): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 
Model S/T-585-66-LF-NS or a comparable product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves; 70LF-140, 70LF-240. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc; LFB6000-SS, 

LFB6001-SS. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Soldered or threaded. 
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g. Seats:  PTFE or TFE.  
h. Stem:  Type 316 stainless steel. 
i. Ball:  Type 316 stainless steel, vented. 
j. Port:  Full.  
k. Handle: Insulated extension handle. 

B. Bronze Ball Valves, Lead-Free, Two-Piece with Full Port, and Stainless-Steel Trim, Press Ends 
(NPS 2 and smaller): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 
Model PC-585-80-LF-NS or a comparable product by one of the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-110 or MSS-145. 
b. CWP Rating: Minimum 200 psig. 
c. Body Design: Two piece. 
d. Body Material: Bronze. 
e. Ends: Press. 
f. Press Ends Connections Rating: Minimum 200 psig. 
g. Seats: Reinforced PTFE. 
h. Stem: Bronze or brass. 
i. Ball: Stainless steel. 
j. Port: Full. 
k. O-Ring Seal: EPDM. 
l. Handle: Insulated extension handle. 

C. Three-Piece, Lead-Free, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 
Model S/T-595-Y-66-LF-NS or a comparable product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Three piece. 
e. Body Material:  Bronze. 
f. Ends:  Soldered or threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Type 316 stainless steel. 
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i. Ball:  Type 316 stainless steel, vented. 
j. Port:  Full. 
k. Handle: Insulated extension handle. 

2.4 SILICON BRONZE SWING CHECK VALVES 

A. Bronze Swing Check Valves with Nonmetallic Disc, Class 125: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide NIBCO INC.; 
T/S/PC-413-Y-LF or comparable product by one of the following: 

a. Hammond Valve. 
b. Milwaukee Valve Company. 
c. WATTS. 

2. Description: 

a. Standard: MSS SP-139. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Design: Horizontal or vertical (flow in upward direction) flow. 
d. Body Material: Silicon bronze (ASTM listed), corrosion resistant. 
e. Ends: Threaded, soldered, or press. See valve schedule articles. 
f. Disc: PTFE. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 



GENERAL DUTY VALVES FOR PLUMBING PIPING  Tetra Tech 

22 05 23 / Page 6 Project No. 363579-22001.3 Architects & Engineers 

3.2 INSTALLATION OF VALVES  

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

F. Valve Tags: Comply with requirements in Section 22 05 53 "Identification for Plumbing Piping 
and Equipment" for valve tags and schedules. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Water Service Entry: Gate valve. 
2. Shutoff Service:  Ball or butterfly valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-
end option or press-end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 
option is indicated in valve schedules below. 

3. For Copper Tubing, NPS 5 and Larger:  Flanged ends. 
4. For Grooved-End Copper Tubing:  Valve ends may be grooved. 

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Bronze Ball Valves: Two-piece with full port and stainless-steel trim. Provide with 

threaded, solder or press connection-joint ends. 
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3. Bronze Ball Valves: Three-piece with full port and stainless-steel trim. 
4. Bronze Swing Check Valves:  Class 125, nonmetallic disc. 

END OF SECTION 22 05 23 



Tetra Tech HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 
Architects & Engineers Project No. 363579-22001.3 22 05 29 / Page 1 

SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 
EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Thermal hanger-shield inserts. 
3. Fastener systems. 
4. Pipe-positioning systems. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for sleeves and sleeve seals. 
Include rated capacities, and furnished specialties and accessories. 

1. Insulation shields. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Threaded rod. 
2. Adjustable clevis hanger. 
3. Adjustable swing-ring band hangers. 
4. Adjustable swivel-ring band hangers. 
5. Hinged pipe clamps. 
6. Riser clamps. 
7. Beam Clamps. 

22 05 29 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according to 
ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water. 

2.2 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Anvil International; a subsidiary of Mueller Water Products Inc. 
2. Cooper B-Line, Inc. 
3. ERICO International Corporation. 
4. PHD Manufacturing, Inc. 

2.3 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel or 
stainless steel. 

2.4 THERMAL HANGER-SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Buckaroos, Inc. 
2. CADDY; brand of nVent Electrical plc. 
3. Carpenter & Paterson, Inc. 
4. Pipe Shields Inc. 
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B. Insulation-Insert Material for Type "B" and “E” Insulated Piping Support Assemblies:  
ASTM C552, Type II cellular glass with 100-psig or ASTM C591, Type VI, Grade 1 
polyisocyanurate with 125-psig minimum compressive strength and vapor barrier. 

C. Insulation-Insert Material for Type "C" and “F” Insulated Piping Support Assemblies:  Water-
repellent-treated, ASTM C533, Type I calcium silicate with 100-psig minimum compressive 
strength. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, 
with pull-out, tension, and shear capacities appropriate for supported loads and building materials 
where used. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 
d. Simpson Strong-Tie Co., Inc. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement 
concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Cooper B-line; brand of Eaton, Electrical Sector. 
b. Empire Tool and Manufacturing Co., Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 

2. Indoor Applications:  Zinc-coated or stainless steel. 

2.6 PIPE-POSITIONING SYSTEMS 

A. Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 
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2.7 MATERIALS 

A. Carbon Steel: ASTM A1011/A1011M. 

B. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized. 

C. Stainless Steel: ASTM A240/A240M. 

D. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Section 07 84 13 "Penetration Firestopping" for firestopping 
materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies. 

B. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength will 
be adequate to carry present and future static loads within specified loading limits. Minimum 
static design load used for strength determination shall be weight of supported components plus 
200 lb. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and 
attachments as required to properly support piping from building structure. 

B. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping. 

C. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 
4 inches thick in concrete, after concrete is placed and completely cured. Use operators that 
are licensed by powder-actuated tool manufacturer. Install fasteners according to powder-
actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

D. Pipe-Positioning-System Installation: Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture. 

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 
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F. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, 
to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, 
expansion loops, expansion bends, and similar units. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 

H. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

I. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

J. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

K. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating Above Ambient Air Temperature: Clamp may project through 
insulation. 

b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is 
indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields 
shall span an arc of 180 degrees. 

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 

5. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation. 

3.3 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 
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B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.4 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finishes. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and 
tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal hanger-shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Piping in general service applications: 

a. Bare Copper Piping Systems: 

1) NPS 1-1/4 and Smaller: Adjustable, plastic coated copper swivel loop hanger 
for suspension of non-insulated stationary pipes. 

2) NPS 1-1/2 and Larger: Copper plated clevis hanger for suspension of non-
insulated stationary pipes. Hanger sized on outside pipe diameter. 

b. Bare Ferrous Piping Systems: 

1) NPS 1-1/4 and Smaller: Heavy duty electro-galvanized steel swivel loop 
hanger for suspension of non-insulated stationary pipes. 

2) NPS 1-1/2 and Larger: Electro-galvanized clevis hanger for suspension of 
non-insulated stationary pipes. Hanger sized on outside pipe diameter. 

c. Insulated Piping Systems: 

1) NPS 2 and Smaller: Electro-galvanized clevis hanger with galvanized steel 
thermal-hanger shield insert for suspension of insulated stationary pipes. 
Hanger sized on outside insulation diameter. 
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2) NPS 2-1/2 and Larger: Electro-galvanized clevis hanger with separate or 
integral galvanized steel thermal-hanger shield insert for suspension of 
insulated stationary pipes. Hanger sized on outside insulation diameter. 

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 

L. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe 
hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. C-Clamps (MSS Type 23): For structural shapes. 
6. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
7. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to 
prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches. 

2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with 
springs. 
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3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 

O. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments 
where required in concrete construction. 

P. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste 
piping for plumbing fixtures. 

END OF SECTION 22 05 29 
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SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Piping labels. 
2. Valve tags and signage. 

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. Valve function signage. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Pipe labels. 

C. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

D. Valve-numbering scheme. 

E. Valve Schedules: For each piping system. Include in operation and maintenance manuals. 

1.5 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

  

22 05 53 
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B. Coordinate installation of identifying devices with locations of access panels and doors. 
C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 PIPE LABELS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Brady, Inc. 
2. Craftmark Pipe Markers. 
3. Seton, Inc. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering 
indicating service and showing flow direction in accordance with ASME A13.1. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe 
and to attach to pipe without fasteners or adhesive. 

E. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing and 
separate self-adhesive direction arrow tape on each end fully wrapped around pipe. 

F. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings. Also include: 

1. Pipe size. 
2. Flow-Direction Arrows: Include flow-direction arrows on main distribution piping. 

Arrows may be either integral with label or applied separately. 
3. Lettering Size:  At least 1/2 inch for viewing distances of up to 72 inches and 

proportionately larger lettering for greater viewing distances. 

2.2 VALVE TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Brady Corporation. 
2. Craftmark Pipe Markers. 
3. Kolbi Pipe Marker Co. 
4. Marking Services Inc. 
5. Pipemarker.com; Brimar Industries, Inc. 
6. Seton Identification Products; a Brady Corporation company. 

  



Tetra Tech IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 
Architects & Engineers Project No. 363579-22001.3 22 05 53 / Page 3 

B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material:  Brass, 0.04-inch minimum thickness, with predrilled or stamped holes for 
attachment hardware. 

2. Fasteners: Brass link chain or S-hook. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal operating position (open, closed, or modulating), and variations for identification. 
Mark valves for emergency shutoff and similar special uses. 

1. Include valve-tag schedule in operation and maintenance data. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well 
as dirt, oil, grease, release agents, and other substances that could impair bond of identification 
devices. 

3.2 INSTALLATION, GENERAL REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 
C. Install identifying devices before installing acoustical ceilings and similar concealment. 
D. Locate identifying devices so that they are readily visible from the point of normal approach. 

3.3 INSTALLATION OF PIPE LABELS 

A. Install pipe labels showing service and flow direction with permanent adhesive on pipes. 

B. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in 
finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Within 3 ft. of each valve and control device. 
2. At access doors, manholes, and similar access points that permit view of concealed piping. 
3. Within 3 ft. of equipment items and other points of origination and termination. 
4. Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft. in areas 

of congested piping and equipment. 
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C. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at 
temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short 
section of insulation or use stenciled labels. 

D. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate direction 
of flow in pipes, including pipes where flow is allowed in both directions. 

E. Pipe-Label Color Schedule: 

1. Domestic Cold-Water Piping:  Black letters on an ANSI Z535.1 safety-green background. 
2. Domestic Hot-Water Piping: Black letters on an ANSI Z535.1 safety-green background. 
3. Domestic Hot-Water Return Piping Black letters on an ANSI Z535.1 safety-green 

background. 
4. Sanitary Waste and Storm Drainage Piping: Black letters on an ANSI Z535.1 safety-green 

background. 

3.4 INSTALLATION OF VALVE TAGS 

A. Install tags on valves and control devices in piping systems, except check valves, valves within 
factory-fabricated equipment units, faucets, convenience and lawn-watering hose connections, 
and similar roughing-in connections of end-use fixtures and units. List tagged valves in a valve 
schedule in the operating and maintenance manual. 

B. Valve-Tag Application Schedule: :  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Color:  Natural. 
2. Letter Color:  Black. 

C. Provide valve tag for each piping systems valve located above grade. 

1. Valve Directory:  Provide neat typewritten directory listing valve function, location and 
identification number. 

2. Valve Numbering System:  Extension of and compatible with existing valve numbering 
system, where valves are installed in existing building or in addition to existing building. 

3. Verification:  Verify existing valve numbers in field and provide valve numbering avoiding 
duplication of existing numbers.  

END OF SECTION 22 05 53 
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SECTION 22 07 19 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 
3. Domestic recirculating hot-water piping. 
4. Supplies and drains for handicap-accessible lavatories and sinks. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied, if any). 

1. Mineral-fiber, preformed pipe insulation. 
2. Mineral-fiber, hydraulic-setting insulating and finishing cement. 
3. Vapor-barrier mastic. 
4. Field applied jackets. 
5. Protective shielding pipe covers. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Provide insulation system installation by qualified Installers who are 
trained in installation of each proposed insulation material and product with at least one of the 
following qualifications: 

1. Have successfully completed a Mechanical Insulation Apprenticeship program by the 
Department of Labor, Bureau of Apprenticeship and Training,  

2. Have successfully completed an ASHRAE / NIA 8-hour Mechanical Insulation Training 
course or equal, or  

3. Have five years documented experience as a mechanical insulation specialist with 
references attesting to successful completion of at least three comparable projects.  

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency. 

22 07 19 
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1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

C. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that have 
satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," and "Indoor Piping 
Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 
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D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

F. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000-Degree Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 Deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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C. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Polyco VP Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-30. 

b. Eagle Bridges - Marathon Industries; 501. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35. 
d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 

3. Service Temperature Range:  0 to 180 deg F. 

4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 

5. Color:  White. 

2.5 SEALANTS 

A. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76. 
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2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 

4. Service Temperature Range:  Minus 40 to plus 250 deg F. 

5. Color:  White. 

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ-SSL:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing, 
self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective 
strip; complying with ASTM C 1136, Type I. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 

3. Color:  White. 

4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and roof drain 
bodies. 
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2.8 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 

3. Thickness:  11.5 mils. 

4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches. 

3. Thickness:  6 mils. 

4. Adhesion:  64 ounces force/inch in width. 

5. Elongation:  500 percent. 

6. Tensile Strength:  18 lbf/inch in width. 
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2.9 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 

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. Engineered Brass Company. 
b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products. 
c. McGuire Manufacturing. 
d. Plumberex. 
e. Truebro; a brand of IPS Corporation. 
f. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping.  Comply with Americans with Disabilities Act 
(ADA) requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a 
corrosion coating to insulated surfaces as follows: 

1. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 and 300 
deg F with an epoxy coating.  Consult coating manufacturer for appropriate coating 
materials and application methods for operating temperature range. 

C. Coordinate insulation installation with the tradesman installing heat tracing. Comply with 
requirements for heat tracing that apply to insulation. 
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D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

3. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket.  

Secure strips with adhesive along both edges of strip. 
3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with 

longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap. 
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4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere and seal patches similar to butt 
joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 07 84 13 "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 

C. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  
3. Comply with requirements in Section 07 84 13 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 
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2. Insulate pipe elbows using preformed fitting insulation made from same material and 
density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining 
piece and bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces with 
insulating cement finished to a smooth, hard, and uniform contour that is uniform with 
adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

6. Install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  
Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation facing 
using PVC tape. 

7. Stencil or label the outside insulation jacket of each union with the word "union."  Match 
size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant. 

3.6 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials. 

2. Seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint 
sealant. 

3. Secure tabs with additional adhesive as recommended by insulation material 
manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
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3. Fill voids between inner circumference of flange insulation and outer circumference of 
adjacent straight pipe segments with mineral-fiber blanket insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 
1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 
finish bead along seam and joint edge. 
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3.8 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.9 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water (General Building Areas):  

1. Mineral-Fiber, Preformed Pipe Insulation with factory applied jacket, Type I:1-inch 
thickness. 

B. Domestic Hot and Recirculation Water (General Building Areas):  

1. Mineral-Fiber, Preformed Pipe Insulation with factory applied jacket, Type I: 

a. Pipes size 1 1/4" or smaller:  1-inch thickness. 
b. Pipes size 1 1/2" or larger:  1-1/2-inch thickness. 

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 
Fixtures for People with Disabilities: 

1. Protective Shielding Pipe Covers. 

D. Sanitary Vent Piping within 10 Feet of a Roof Penetration: 

1. Glass-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
2. Mineral Wool, Preformed Pipe Insulation, Type II:  1 inch thick. 

E. Sanitary Waste Piping Where Heat Tracing Is Installed: 

1. All Pipe Sizes: Insulation is one of the following: 

a. Glass-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inches thick. 
b. Mineral Wool, Preformed Pipe Insulation, Type II:  1-1/2 inches thick. 

3.10 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 
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B. Piping, Exposed:  

1. PVC:  30 mils thick. 

END OF SECTION 22 07 19 
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SECTION 22 11 16 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Copper tube and fittings. 
2. Piping joining materials. 
3. Transition fittings. 
4. Dielectric fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Copper tube and fittings. 
2. Piping joining materials. 
3. Transition fittings. 
4. Dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 
B. Lab results for lead testing upon completion of work. 

1.5 CLOSEOUT SUBMITTALS 

A. Field quality-control reports. 
B. Lab results for biological testing showing samples negative for coliform bacteria. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Installers of pressure-sealed joints are to be certified by pressure-seal 
joint manufacturer as having been trained and qualified to join piping with pressure-seal pipe 
couplings and fittings.  

22 11 16 



DOMESTIC WATER PIPING  Tetra Tech 

22 11 16 / Page 2 Project No. 363579-22001.3 Architects & Engineers 

B. Refer to the “Project/Site Conditions” article for lead testing requirements prior to commencing 
any work in Section 22 05 00 “Common Work Results for Plumbing.” 

C. Coordinate potable water lead testing with Owner prior to starting any construction. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Domestic water piping, tubing, fittings, joints, and appurtenances intended to convey or 
dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act, 
with requirements of authorities having jurisdiction, and with NSF 61 and NSF 372, or be 
certified in compliance with NSF 61 and NSF 372 by an ANSI-accredited third-party 
certification body, in that the weighted average lead content at wetted surfaces is less than or 
equal to 0.25 percent. 

2.2 PIPING MATERIALS 

A. Potable-water piping and components are to comply with NSF 14, NSF 61, and NSF 372. 

2.3 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tube:  ASTM B88, Type L. 

B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. Do not use solder joints on 
pipe sizes greater than NPS 4. 

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. Do not use solder 
joints on pipe sizes greater than NPS 4. 

D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Do not use solder joints on 
pipe sizes greater than NPS 4. 

E. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces and solder-joint or threaded ends. Do not use solder 
joints on pipe sizes greater than NPS 4. 

F. Wrought Copper Unions: ASME B16.22. Do not use solder joints on pipe sizes greater than 
NPS 4. 

G. Pressure-Seal-Joint Fittings, Copper or Bronze - Domestic Water: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Viega LLC ;  
ProPress Copper. or a comparable product by one of the following: 

a. Elkhart Brass Mfg. Co., Inc. 
b. Mueller Streamline Co.; a company of Mueller Industries. 
c. NIBCO INC. 
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2. Source Limitations: Obtain pressure-seal-joint fittings, copper or bronze, from single 
manufacturer. 

3. Housing: Copper. 

4. O-Rings and Pipe Stops: EPDM. 

5. Tools: Manufacturer's special tools. 

6. Minimum 200 psig working-pressure rating at 250 deg F. 

2.4 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic 
and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals: ASTM B32, lead-free alloys. 

D. Flux: ASTM B813, water flushable. 

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

2.5 TRANSITION FITTINGS 

A. Install transition couplings at joints of piping with small differences in OD's. Refer to transition 
fitting products specified in Section 22 05 00 “Common Work Results for Plumbing”. 

2.6 DIELECTRIC FITTINGS 

A. Dielectric Unions and Flanges:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 
Comply with requirements in Section 22 05 00 "Common Work Results for Plumbing." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before proceeding with water piping installation, examine conditions existing at Site and notify 
affected Contractors and Architect of any construction or any other conditions prevailing which 
prevent, inhibit, or otherwise interfere with water piping installation. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 PIPING APPLICATIONS 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Aboveground domestic water piping, NPS 2 (DN 50) and smaller is to be the following: 

1. Drawn-temper copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-joint 
fittings; and soldered joints. 

2. Drawn-temper copper tube, ASTM B88, Type L; copper pressure-seal-joint fittings; and 
pressure-sealed joints. 

D. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100) is to be the 
following: 

1. Drawn-temper copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-joint 
fittings; and soldered joints. 

2. CPVC, Schedule 80; socket fittings; and solvent-cemented joints. 

3.3 INSTALLATION OF PIPING 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping. Indicated locations and arrangements are used to size pipe and calculate friction 
loss, expansion, and other design considerations. Install piping as indicated unless deviations to 
layout are approved on coordination drawings. 

B. Install copper tubing under building slab in accordance with CDA's "Copper Tube Handbook." 

C. Install valves in accordance with Section 22 05 23 "General Duty Valves for Plumbing Piping." 

D. Install domestic water piping level without pitch and plumb. 

E. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

F. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

H. Install piping to permit valve servicing. 

I. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than the system pressure rating used in applications below unless otherwise indicated. 

J. Install piping free of sags and bends. 
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K. Install fittings for changes in direction and branch connections. 

L. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 22 05 17 "Sleeves and Sleeve Seals for Plumbing Piping." 

N. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 22 05 17 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

O. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 22 05 18 "Escutcheons for Plumbing Piping." 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of tube. 
Join copper tube and fittings in accordance with ASTM B828 or CDA's "Copper Tube 
Handbook." 

E. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools 
and procedure recommended by pressure-seal-fitting manufacturer. Leave insertion marks on 
pipe after assembly. 

F. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service. Join flanges with gasket and bolts in accordance 
with ASME B31.9. 

G. Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces. Join 
pipe and fittings in accordance with the following: 

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent 
cements. Apply primer. 

2. CPVC Piping: Join in accordance with ASTM D2846/D2846M. 

H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 
both piping systems. 
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3.5 INSTALLATION OF TRANSITION FITTINGS 

A. Install transition couplings at joints of dissimilar piping. 
B. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller: 

Plastic-to-metal transition fittings or unions. 

3.6 INSTALLATION OF DIELECTRIC FITTINGS 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric couplings. 
C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges. 

3.7 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for hangers, supports, and anchor devices in Section 220529 
"Hangers and Supports for Plumbing Piping and Equipment." 

B. Install hangers for copper tube and pipe, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS SP-58, locally enforced codes, and authorities having 
jurisdiction requirements, whichever are most stringent. 

C. Install vinyl-coated hangers for CPVC pipe, with maximum horizontal spacing and minimum 
rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of copper tube and pipe to comply with MSS SP-58, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most stringent. 

F. Support vertical runs of CPVC pipe to comply with manufacturer's written instructions, locally 
enforced codes, and authorities having jurisdiction requirements, whichever are most stringent. 

3.8 PIPING CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 
B. When installing piping adjacent to equipment and machines, allow space for service and 

maintenance. 

3.9 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 220553 "Identification for Plumbing Piping and Equipment." 
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3.10 FIELD QUALITY CONTROL 

A. Perform the following tests: 

1. Comply with “Field Quality Control” article in Part 3 of Section 22 05 00 “Common 
Work Results for Plumbing” for lead testing requirements prior to commencing any 
work. 

2. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been tested and 
inspected by the Owner’s Representative. 

b. During installation, notify Owner’s Representative at least two days before 
inspection must be made.  Perform tests specified below in presence of Owner’s 
Representative: 

1) Roughing-in Inspection:  Arrange for inspection of piping before concealing 
or closing in after roughing in and before setting fixtures. 

2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests 
specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements. 

c. Reinspection:  If Owner’s Representative finds that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection. 

d. Reports:  Prepare inspection reports and have them signed by the Owner’s 
Representative. 

3. Above Grade Piping Tests: 

a. Initial Test: 

1) Do not connect fixtures, equipment and solenoid valves into system during 
this test. 

2) Fill domestic water piping.  Check components to determine that they are 
not air bound and that piping is full of water. 

3) Test for leaks and defects in new piping and parts of existing piping that 
have been altered, extended, or repaired.  If testing is performed in 
segments, submit a separate report for each test, complete with diagram of 
portion of piping tested. 

4) Leave new, altered, extended, or replaced domestic water piping uncovered 
and unconcealed until it has been tested and approved.  Expose work that 
was covered or concealed before it was tested.  
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5) Cap and subject piping to static water pressure of 150 psig, without 
exceeding pressure rating of piping system materials.  Isolate test source and 
allow it to stand for four hours.  Leaks and loss in test pressure constitute 
defects that must be repaired. 

6) Repair leaks and defects with new materials, and retest piping or portion 
thereof until satisfactory results are obtained. 

7) Prepare reports for tests and for corrective action required. 

b. Test After Fixtures are Connected: 

1) Fill domestic water piping.  Check components to determine that they are 
not air bound and that piping is full of water. 

2) Test system again for 2 hours at 75 psigor prevailing water pressure, 
whichever is higher. 

3) Repair leaks and defects at fixture and equipment connections or at solenoid 
valves, and retest piping or portion thereof until satisfactory results are 
obtained. 

4) Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.11 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 

2. Open shutoff valves to fully open position. 

3. Open throttling valves to proper setting. 

4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping 
to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping during 
installation. 

6. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
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7. Remove filter cartridges from housings and verify that cartridges are as specified for 
application where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.12 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Fill and isolate system in accordance with either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
of chlorine. Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 
ppm of chlorine. Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. 

END OF SECTION 22 11 16 
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SECTION 22 11 19 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Temperature-actuated, water mixing valves. 
2. Wall hydrants. 
3. Drain valves. 
4. Water-hammer arresters. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for domestic water piping 
specialties. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

1. Individual-fixture, water tempering valves. 
2. Moderate-climate wall hydrants. 
3. Water hammer arresters. 

1.4 INFORMATIONAL SUBMITTALS 

A. Test and inspection reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, 
operation, and maintenance manuals. 

B. Field quality-control reports. 

22 11 19 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Domestic water piping specialties intended to convey or dispense water for human consumption 
are to comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and 
NSF 372, or to be certified in compliance with NSF 61 and NSF 372 by an American National 
Standards Institute (ANSI)-accredited third-party certification body that the weighted average 
lead content at wetted surfaces is less than or equal to 0.25 percent. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 
indicated. 

2.3 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Water-Temperature Limiting Devices (TMV “A”): 

1. Basis-of-Design Product: Subject to compliance with requirements, provide POWERS; A 
WATTS Brand; Model LFUSG-B or comparable product by one of the following: 

a. Cash Acme; a division of Reliance Worldwide Corporation; Heatguard 145 LF. 
b. Lawler Manufacturing Co. Inc.; Model 570. 
c. Leonard Valve Company; 170A-LF with mounting bracket. 
d. Watts; a Watts Water Technologies Company;  
e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products; 

38-ZW3870XLT. 

2. Standard: ASSE 1070. 

3. Pressure Rating: 125 psig. 

4. Type: Thermostatically controlled, water mixing valve. 

5. Material: Bronze body with corrosion-resistant interior components. 

6. Connections: Threaded union inlets and outlet. 

7. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-
control handle. 

8. Valve Finish:  Rough bronze. 

9. Capacities and Characteristics: Refer to Schedule on Drawings. 
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2.4 WALL HYDRANTS 

A. Moderate-Climate Wall Hydrants (INT WH “A”): 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 
Mfg Co; a division of Morris Group International; Model No. 5509-QT-SAP-CP or 
comparable product by one of the following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. Prier Products, Inc. 
d. WATTS. 
e. Woodford Manufacturing Company. 
f. Zurn Industries, LLC. 

2. Standard: ASME A112.21.3M for concealed-outlet, self-draining wall hydrants. 

3. Pressure Rating: 125 psig. 

4. Operation: Loose key. 

5. Inlet: NPS 3/4 or NPS 1. 

6. Outlet: 

a. Concealed, with integral vacuum breaker or nonremovable hose-connection vacuum 
breaker complying with ASSE 1011 or backflow preventer complying with 
ASSE 1052. 

b. Garden-hose thread complying with ASME B1.20.7. 

7. Box: Deep, flush mounted with cover. 

8. Box and Cover Finish:  Chrome plated. 

9. Operating Keys(s):  One with each wall hydrant. 

2.5 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide NIBCO Inc; 
Model T-585-70-HC or comparable product by one of the following: 

a. Conbraco Industries, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. Hammond Valve. 
f. Milwaukee Valve Company. 
g. Red-White Valve Corp. 
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2. Standard: MSS SP-110 for standard-port, two-piece ball valves. 

3. Pressure Rating: 400-psig minimum CWP. 

4. Size: NPS 3/4. 

5. Body: Copper alloy. 

6. Ball: Chrome-plated brass. 

7. Seats and Seals: Replaceable. 

8. Handle: Vinyl-covered steel. 

9. Inlet: Threaded or solder joint. 

10. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 
and cap with brass chain. 

2.6 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters (WHA “A” through “F”): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Jay R. Smith 
Mfg Co; a division of Morris Group International; 5200 series “Hydrotrol Junior” or 
comparable product by one of the following: 

a. AMTROL, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Precision Plumbing Products. 
e. Sioux Chief Manufacturing Company, Inc. 
f. WATTS. 
g. Zurn Industries, LLC. 

2. Standard: ASSE 1010 or PDI-WH 201. 

3. Type: Copper tube with multiple “O” ring pistons. 

4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PIPING SPECIALTIES 

A. Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff valves on inlets 
and with shutoff valve on outlet. 

1. Install cabinet-type units recessed in or surface mounted on wall as specified. 
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B. Water-Hammer Arresters: Install in water piping in accordance with PDI-WH 201. 

3.2 PIPING CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 
B. When installing piping specialties adjacent to equipment and machines, allow space for service 

and maintenance. 

3.3 ADJUSTING 

A. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

B. Perform the following tests and inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until 
no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, start units to confirm unit 
operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

C. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 22 11 19 
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

1.3 ACTION SUBMITTALS 

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

1. Hub-and-spigot, cast-iron soil pipe and fittings. 
2. Hubless, cast-iron soil pipe and fittings. 
3. Heavy-duty, high torque hubless-piping couplings. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. CISPI, low torque hubless-piping couplings. 
2. Transition couplings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Components and installation are capable of withstanding the following minimum working 
pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10 ft. head of water. 

22 13 16 



SANITARY WASTE AND VENT PIPING  Tetra Tech 

22 13 16 / Page 2 Project No. 363579-22001.3 Architects & Engineers 

2.2 PIPING MATERIALS 

A. Piping materials to bear label, stamp, or other markings of specified testing agency. 
B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes. 

2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. AB & I Foundry; a part of the McWane family of companies. 
2. Charlotte Pipe and Foundry Company. 
3. Tyler Pipe; a part of McWane family of companies. 

B. Pipe and Fittings: Centrifugally cast gray cast iron pipe and static cast fittings conforming to 
requirements of ASTM Standard A 74, service weight (SV) type. Pipe and fittings marked with 
the collective trademark of the Cast Iron Soil Institute and listed by NSF® International. 

C. Gaskets: ASTM C564, rubber. 

D. Caulking Materials: ASTM B29, pure lead and oakum or hemp fiber. 

2.4 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. AB & I Foundry; a part of the McWane family of companies. 
2. Charlotte Pipe and Foundry Company. 
3. Tyler Pipe; a part of McWane family of companies. 

B. Pipe and Fittings: Centrifugally cast gray cast iron pipe and static cast fittings conforming to 
requirements of ASTM A 888 or CISPI 301. Pipe and fittings marked with the collective 
trademark of the Cast Iron Soil Institute and listed by NSF® International. 

C. CISPI, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ANACO. 
b. Ideal Tridon Group. 
c. Mission Rubber Company, LLC; a division of MCP Industries. 
d. Tyler Pipe; a subsidiary of McWane Inc. 

2. Standards: ASTM C1277 or CISPI 310. 

3. Description: Standard stainless steel corrugated shield with stainless steel bands and 
tightening devices; and ASTM C564, neoprene sleeve with integral, center pipe stop. 
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D. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Husky SD4000. 
b. Clamp All 125.   
c. MG Products. 

2. Standards: ASTM C1540. 

3. Description: Type 304 stainless-steel shield with stainless-steel bands and tightening 
devices; and ASTM C 564, neoprene sleeve with integral, center pipe stop. 

2.5 COPPER TUBE AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
2. Cambridge-Lee Industries, LLC. 
3. Cerro Flow Products, LLC. 
4. Wieland Copper Products, LLC. 

B. Copper Type DWV Tube: ASTM B306, drainage tube, drawn temper. 

C. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, 
solder-joint fittings. 

D. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end. 

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-
inch maximum thickness unless thickness or specific material is indicated. 

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

E. Solder: ASTM B32, lead free with ASTM B813, water-flushable flux. 

2.6 TRANSITION FITTINGS 

A. Install transition couplings at joints of piping with small differences in OD's. Refer to transition 
fitting products specified in Section 22 05 00 “Common Work Results for Plumbing”. 

2.7 DIELECTRIC FITTINGS 

A. Dielectric Unions and Flanges:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined. 
Comply with requirements in Section 22 05 00 "Common Work Results for Plumbing." 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which drainage and vent systems, e.g., 
storm drainage, sanitary sewer, laboratory waste, etc., are to be installed in coordination with 
Installer of materials and components specified in this Section. Do not proceed with installation 
until unsatisfactory conditions have been corrected in a manner acceptable to Installer. 

1. Verify invert elevation of existing piping when new connections are indicated. Do not 
install buried sewer work until existing sewer invert elevation has been verified to meet 
required slope and bury depth requirements of new sewer piping. 

2. Determine inverts and routing of piping systems and interferences with other building 
piping systems, building structure, lights, ductwork, foundations prior to installation.  

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. 

1. Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. 

2. Install piping as indicated unless deviations to layout are approved on coordination 
drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Install vent piping to allow application of insulation within 10 feet of a roof penetration. 

I. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends. 

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in 
direction of flow is from horizontal to vertical. 
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2. Use long-turn, double Y-branch, and 1/8-bend fittings if two fixtures are installed back-
to-back or side-by-side with common drainpipe. 

a. Straight tees, elbows, and crosses may be used on vent lines. 

3. Do not change direction of flow more than 90 degrees. 

4. Use proper size of standard increasers and reducers if pipes of different sizes are 
connected. 

a. Reducing size of waste piping in direction of flow is prohibited. 

J. Lay buried building waste piping beginning at low point of each system. 

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place 
hub ends of piping upstream. 

2. Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements. 

3. Maintain swab in piping and pull past each joint as completed. 

K. Install soil and waste and vent piping at the following minimum slopes unless otherwise 
indicated: 

1. Building Sanitary Waste: Two percent downward in direction of flow for piping NPS 2 
and smaller; 1 percent downward in direction of flow for piping NPS 3 and larger. 

2. Horizontal Sanitary Waste Piping:  Two percent downward in direction of flow. 
3. Vent Piping:  One percent down toward vertical fixture vent or toward vent stack. 

L. Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

M. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

N. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary waste gravity-flow piping. 

a. Comply with requirements for cleanouts specified in Section 22 13 19 "Sanitary 
Waste Piping Specialties." 

2. Install drains in sanitary waste gravity-flow piping. 

a. Comply with requirements for drains specified in Section 22 13 19 "Sanitary 
Waste Piping Specialties." 

O. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

P. Insulate vent piping within 10 feet of roof penetrations, all directions.   



SANITARY WASTE AND VENT PIPING  Tetra Tech 

22 13 16 / Page 6 Project No. 363579-22001.3 Architects & Engineers 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for sleeves specified in Section 22 05 17 "Sleeves and Sleeve 
Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. 

1. Comply with requirements for sleeve seals specified in Section 22 05 17 "Sleeves and 
Sleeve Seals for Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for escutcheons specified in Section 22 05 18 "Escutcheons 
for Plumbing Piping." 

3.3 JOINT CONSTRUCTION 

A. Hub-and-Spigot, Cast-Iron Soil Piping Gasketed Joints: Join in accordance with CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for compression joints. 

B. Hub-and-Spigot, Cast-Iron Soil Piping Caulked Joints: Join in accordance with CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for lead-and-oakum caulked joints. 

C. Hubless, Cast-Iron Soil Piping Coupled Joints: 

1. Join hubless, cast-iron soil piping in accordance with CISPI 310 and CISPI's "Cast Iron 
Soil Pipe and Fittings Handbook" for hubless-piping coupling joints. 

D. Join copper tube and fittings with soldered joints in accordance with ASTM B828. Use 
ASTM B813, water-flushable, lead-free flux and ASTM B32, lead-free-alloy solder. 

E. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness. 
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in 
cross pattern. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Comply with requirements for transition and dielectric fittings specified in Section 22 05 00 
"Common Work Results for Plumbing." 

B. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in ODs. 

2. In Waste Drainage Piping:  Shielded, nonpressure transition couplings. 

C. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
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2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 
3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges or flange kits. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for pipe hanger and support devices and installation specified in 
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment". 

1. Install galvanized carbon-steel pipe hangers for horizontal piping in noncorrosive 
environments. 

2. Install galvanized carbon-steel pipe support clamps for vertical piping in noncorrosive 
environments. 

3. Vertical Piping: MSS Type 8 or Type 42 clamps. 

4. Install individual, straight, horizontal piping runs: 

a. 100 Ft. and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Ft.: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Ft. if Indicated: MSS Type 49, spring cushion rolls. 

5. Multiple, Straight, Horizontal Piping Runs 100 Ft. or Longer: MSS Type 44 pipe rolls. 
Support pipe rolls on trapeze. 

6. Base of Vertical Piping: MSS Type 52 spring hangers. 

B. Install hangers for cast-iron and copper soil piping, with maximum horizontal spacing and 
minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities 
having jurisdiction requirements, whichever are most stringent. 

C. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

D. Support vertical runs of cast-iron and copper soil piping to comply with MSS SP-58, locally 
enforced codes, and authorities having jurisdiction requirements, whichever are most stringent. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect waste and vent piping to the following: 

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required 
by plumbing code. 

2. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller 
than required by plumbing code. 

3. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

4. Comply with requirements for cleanouts and drains specified in Section 221319 "Sanitary 
Waste Piping Specialties." 
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C. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

3.7 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. 
B. Comply with requirements for identification specified in Section 22 05 53 "Identification for 

Plumbing Piping and Equipment." 

3.8 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made. Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary waste and vent piping in accordance with procedures of authorities having 
jurisdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. 

a. If testing is performed in segments, submit separate report for each test, complete 
with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent 
piping until it has been tested and approved. 

a. Expose work that was covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders 
on completion of roughing-in. 

a. Close openings in piping system and fill with water to point of overflow, but not 
less than 10 ft. head of water. 

b. From 15 minutes before inspection starts to completion of inspection, water level 
must not drop. 

c. Inspect joints for leaks. 
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4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight. 

a. Plug vent-stack openings on roof and building drains where they leave building. 
Introduce air into piping system equal to pressure of 1 inch wg. 

b. Use U-tube or manometer inserted in trap of water closet to measure this pressure. 
c. Air pressure must remain constant without introducing additional air throughout 

period of inspection. 
d. Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.9 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 
B. Protect sanitary waste and vent piping during remainder of construction period to avoid 

clogging with dirt and debris and to prevent damage from traffic and construction work. 
C. Place plugs in ends of uncompleted piping at end of day and when work stops. 
D. Repair damage to adjacent materials caused by waste and vent piping installation. 

3.10 PIPING SCHEDULE 

A. Aboveground, soil, waste and vent piping NPS 3 and smaller are to be any of the following: 

1. Service cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI 310, standard hubless-piping couplings; 

and coupled joints. 
3. Copper Type DWV tube, copper drainage fittings, and soldered joints. 
4. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

B. Aboveground, soil, waste and vent piping NPS 4 and larger are to be any of the following: 

1. Service cast iron, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and 

coupled joints. 
3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

C. Underground, soil, waste, and vent piping NPS 12 and smaller are to be the following:  

1. Service cast-iron soil piping; gaskets; and gasketed joints. 
2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

END OF SECTION 22 13 16 
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SECTION 22 13 19 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Cleanouts. 
2. Floor drains. 
3. Miscellaneous sanitary drainage piping specialties. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and accessories for the following: 

1. Floor cleanouts, general building areas. 
2. Wall cleanouts. 
3. Floor drain "A". 
4. Vent caps. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Deep-seal traps. 
2. Inline trap seal device 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For sanitary waste piping specialties to include in emergency, 
operation, and maintenance manuals. 

22 13 19 
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PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTIONS 

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Comply with NSF 14 for plastic sanitary waste piping specialty components. 

2.2 CLEANOUTS 

A. Cast-Iron Exposed Cleanouts (CO): 

1. Standard: ASME A112.36.2M. 
2. Size: Same as connected drainage piping 
3. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch or hubless, cast-iron soil 

pipe test tee as required to match connected piping. 
4. Closure:  Countersunk or raised-head, brass plug. 
5. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 

B. Floor Cleanouts, General Building Areas (CODP): 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 
Mfg Co; a division of Morris Group International; No. 4021-U Series or a comparable 
product by one of the following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. WATTS; A Watts Water Technologies Company. 
d. Zurn Industries, LLC. 

2. Standard: ASME A112.36.2M for adjustable housing cleanout. 

3. Size: Same as connected branch. 

4. Type:  Adjustable threaded housing. 

5. Body or Ferrule: Cast iron. 

6. Outlet Connection:  Spigot. 

7. Closure:  Brass plug with tapered threads or plastic plug and gasket. 

8. Adjustable Housing Material:  Nickel bronze with threads. 

9. Frame and Cover Material and Finish: Nickel-bronze, copper alloy with scoriated, vandal 
resistant top. 

10. Frame and Cover Shape:  Square. 
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11. Top-Loading Classification:  Medium Duty. 

12. Riser: ASTM A74, Service Class, cast-iron drainage pipe fitting and riser to cleanout. 

C. Wall Cleanouts (COWP): 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 
Mfg Co; a division of Morris Group International; No. 4531-U Series or a comparable 
product by one of the following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. WATTS; A Watts Water Technologies Company. 
d. Zurn Industries, LLC. 

2. Standard:  ASME A112.36.2M, for cleanouts.  Include wall access. 

3. Size:  Same as connected drainage piping. 

4. Body Material:  Hubless, cast-iron soil-pipe test tee as required to match connected 
piping. 

5. Closure:  Countersunk, drilled-and-threaded bronze plug and gasket. 

6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 

7. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with vandal 
resistant screw. 

2.3 FLOOR DRAINS 

A. Cast-Iron Floor Drains (FD “A”): 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 
Mfg Co; a division of Morris Group International; No. 2005 or a comparable product by 
one of the following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. WATTS; A Watts Water Technologies Company. 
d. Zurn Industries, LLC. 

2. Standard: ASME A112.6.3. 

3. Pattern:  Floor drain. 

4. Body Material:  Gray iron. 

5. Outlet:  Bottom. 
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6. Backwater Valve:  Not required. 

7. Top of Body and Strainer Finish:  Nickel bronze. 

8. Top Shape:  Square. 

9. Dimensions of Top or Strainer: 7-inch square. 

10. Top Loading Classification:  Light Duty. 

11. Trap Material:  Cast iron. 

12. Trap Pattern:  Deep-seal P-trap. 

13. Trap Features:  Inline Trap Seal. 

2.4 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Deep-Seal Traps: 

1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping 
and cleanout trap-seal primer valve connection. 

2. Size: Same as connected waste piping. 

a. NPS 2: 4-inch-minimum water seal. 
b. NPS 2-1/2 and Larger: 5-inch-minimum water seal. 

B. Floor-Drain, Inline Trap Seal: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 
Mfg Co; a division of Morris Group International; Quad Close Trap Seal No. 2962or a 
comparable product by one of the following: 

a. Green Drain, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. RectorSeal Plumbing; A CSW Industrials Company. 

2. Description: Inline floor drain trap seal, forming a physical barrier to slow trap 
evaporation while not impeding flow from drain. 

3. Material: Polymer. 

4. Standard: Tested and certified in accordance with ASSE 1072. 

5. Listing:  ICC-ES or IAPMO listed. 

6. Size: Same as floor drain outlet or strainer throat. 
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C. Vent Caps: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Thaler Metal 
Industries Ltd; Model VPC Vandalproof Vent Stack Cap with perforated collar or 
comparable product by one of the following: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Watts Drainage Products Inc. 
d. Zurn Plumbing Products Group; Specification Drainage Operation 

2. Description:  Vandal-proof, .064” mill finish 1100 0T alloy aluminum vent stack cap 
with perforated collar, supporting cross member secured with vandal resistant stainless 
steel mounting screws. 

3. Size:  Same as connected stack vent or vent stack. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless 
larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 
4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

D. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with 
finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 

2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. 

3. Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch 
total depression. 

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope. 
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c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-
inch total depression. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

E. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

F. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof 
membrane. 

G. Install vent caps on each vent pipe passing through roof. 

H. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 
indicated. 

3.2 PIPING CONNECTIONS 

A. Comply with requirements in Section 22 13 16 "Sanitary Waste and Vent Piping" for piping 
installation requirements. Drawings indicate general arrangement of piping, fittings, and 
specialties. 

B. Install piping adjacent to equipment, to allow service and maintenance. 

3.3 LABELING AND IDENTIFYING 

A. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit. 

1. Nameplates and signs are specified in Section 22 05 53 "Identification for Plumbing 
Piping and Equipment." 

3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 22 13 19 
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SECTION 22 42 13.13 - COMMERCIAL WATER CLOSETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Water closets. 
2. Flushometer valves. 
3. Toilet seats. 

1.3 DEFINITIONS 

A. Effective Flush Volume: Average of two reduced flushes and one full flush per fixture. 
B. WaterSense Fixture: Water closet and/or flushometer valve/tank certified by the EPA to meet the 

WaterSense performance criteria. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for water closets. Include rated 
capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories. 

1. Water Closet “A” flushometer valves. 
2. Water Closet “B” flushometer valves. 
3. Water Closet “D” flushometer valves. 
4. Water Closet “E” flushometer valves. 
5. Transformer for Hard-Wired Flushometer Valves.  

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Water Closet “A” bowl. 

22 42 13.13 
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2. Water Closet “B” bowl. 
3. Water Closet “C” bowl. 
4. Water Closet “D” bowl. 
5. Water Closet “E” bowl. 
6. Supports. 
7. Toilet seats. 
8. Supply fittings. 

C. Shop Drawings:  Include diagrams for power, signal, and control wiring. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For flushometer valves and electronic sensors to include in 
operation and maintenance manuals. 

1.7 MAINTENANCE MATERIALS 

A. Furnish extra materials that are packaged with protective covering for storage and identified with 
labels describing contents. 

1. Flushometer-Valve Repair Kits:  Equal to 10 percent of amount of each type installed, but 
no fewer than six of each type. 

1.8 QUALITY ASSURANCE 

A. Water Conservation: 

1. Provide plumbing fixtures complying with applicable provisions of Section 604.4 of the 
Plumbing Code of New York State. 

B. Regulatory Requirements:  Comply with requirements in 36 CFR Part 1191 – “Americans with 
Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural 
Barriers Act (ABA) Accessibility Guidelines"; for plumbing fixtures for people with disabilities. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Standards: 

1. Comply with ASME A112.19.2/CSA B45.1 for water closets. 
2. Comply with ASME A112.19.5/CSA B45.15 for flush valves and spuds for water closets 

and tanks. 
3. Comply with ASSE 1037/ASME A112.1037/CSA B125.37 for flush valves. 
4. Comply with IAMPO/ANSI Z124.5 for water-closet (toilet) seats. 
5. Comply with ASME A112.6.1M for water-closet supports. 
6. Comply with ICC A117.1 for ADA-compliant water closets. 
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7. Comply with ASTM A1045 for flexible PVC gaskets used in connection of vitreous china 
water closets to sanitary drainage systems. 

8. Comply with ASME A112.4.3 for plastic fittings used in connection of vitreous china 
water closets to sanitary drainage systems. 

9. Comply with ASME A112.18.6 for braided or corrugated stainless-steel flexible hose. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

C. Source Limitations: Obtain water closet fixtures, flushometers and accessoriess from single 
source from single manufacturer. 

2.2 GENERAL CHARACTERISTICS 

A. Vitreous China: Unmarked, true and level, clear, smooth and bright. Warranted not to craze, color 
or scale. 

B. Trap ways no less than 2-1/8 inches in diameter and fully glazed. 
C. Water surface area no less than 10 inches x 12 inches. 
D. 100 percent factory tested for hydraulic performance, and trap seal depth, meeting or exceeding 

ANSI/ASME Standard A112.19.6, CSA B45 and a minimum ball pass diameter of 2 inches. 

2.3 FLOOR-MOUNTED WATER CLOSETS 

A. Water Closets (WC “A”):  Floor mounted, top spud. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide American 
Standard; Madera FloWise 15” Height Elongated No. 3451.001 or comparable product by 
one of the following: 

a. Kohler Co. 
b. Sloan Valve Company. 
c. Zurn Industries, LLC. 

2. Bowl: 

a. Material:  Vitreous china. 
b. Type:  Siphon jet. 
c. Style:  Flushometer valve. 
d. Height:  15 inch inch rim elevation. 
e. Rim Contour:  Elongated. 
f. Water Consumption: 1.1 gal. – 1.6 gal. per flush. 
g. Effective Flush Volume:  1.28 gal. per flush. 
h. Spud Size and Location:  NPS 1-1/2; top. 
i. Outlet: Bottom. 
j. Color:  White. 
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3. Flushometer Valve:  Hard-Wired Flushometer Valves. Comply with requirements in 
“Flushometer Valve” Article. 

4. Toilet Seat:  Standard Toilet Seat. Comply with requirements in "Toilet Seat" Article. 

B. Water Closets (WC “B”):  Accessible floor mounted, top spud. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide American 
Standard; Madera FloWise 16-1/2” Height Elongated No. 3461.001 or comparable product 
by one of the following: 

a. Kohler Co. 
b. Sloan Valve Company. 
c. Zurn Industries, LLC. 

2. Bowl: 

a. Material:  Vitreous china. 
b. Type:  Siphon jet. 
c. Style:  Flushometer valve. 
d. Height:  16-1/2 inch rim elevation. 
e. Rim Contour:  Elongated. 
f. Water Consumption: 1.1 gal. – 1.6 gal. per flush. 
g. Effective Flush Volume:  1.28 gal. per flush. 
h. Spud Size and Location:  NPS 1-1/2; top. 
i. Outlet: Bottom. 
j. Color:  White. 

3. Bowl-to-Drain Connecting Fitting: ASME A112.4.3. 

4. Flushometer Valve:  Hard-Wired Flushometer Valves. Comply with requirements in 
“Flushometer Valve” Article. 

5. Toilet Seat:  Standard Toilet Seat. Comply with requirements in "Toilet Seat" Article. 

C. Water Closets (WC “C”):  Accessible floor mounted, close coupled, gravity tank. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide American 
Standard; Champion Pro Right Height Elongated Toilet Model 211AA.104  or comparable 
product by one of the following: 

a. Kohler Co. 
b. Sloan Valve Company. 
c. Zurn Industries, LLC. 

2. Bowl: 

a. Bowl Type: Siphon jet. 
b. Height: 16-1/2 inch rim elevation. 
c. Rim Contour:  Elongated. 
d. Water Consumption:  1.28 gal. per flush. 
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e. Rough-in: 12 inches. 
f. Water Surface Area: 9 x 8 inches. 
g. Color:  White. 

3. Toilet Seat:  Standard Toilet Seat. Comply with requirements in "Toilet Seat" Article. 

4. Supply Fittings: Comply with requirements in "Supply Fittings" Article. 

2.4 WALL-MOUNTED WATER CLOSETS 

A. Water Closets (WC “D” and “E”): Wall mounted, top spud. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide American 
Standard; Afwall Millennium FloWise Elongated No. 3351.101 or comparable product by 
one of the following: 

a. Kohler Co. 
b. Sloan Valve Company. 
c. Zurn Industries, LLC. 

2. Bowl: 

a. Material:  Vitreous china. 
b. Type:  Siphon jet. 
c. Style:  Flushometer valve. 
d. Height:  Refer to Plumbing Fixture Schedule on Drawings. 
e. Rim Contour:  Elongated. 
f. Water Consumption:  1.1 gal. – 1.6 gal. per flush. 
g. Effective Flush Volume:  1.28 gal. per flush. 
h. Spud Size and Location:  NPS 1-1/2; top. 
i. Outlet: Back. 
j. Color:  White. 

3. Support: Comply with requirements in “Support” Article. 

4. Flushometer Valve:  Hard-Wired Flushometer Valves. Comply with requirements in 
“Flushometer Valve” Article. 

5. Toilet Seat:  Standard Toilet Seat. Comply with requirements in "Toilet Seat" Article. 

2.5 FLUSHOMETER VALVES 

A. Hard-Wired Flushometer Valves:  

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan Valve 
Company; Sloan Sensor Model No. 111 ESS-1.28-YO-DFB-OR-TP-HW-TMO or 
comparable product by the following: 

a. Zurn Industries, LLC; Commercial Brass and Fixtures. 
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2. Minimum Pressure Rating:  125 psig. 

3. Features:  Include angle stop bumper, sweat solder adapter, cast set screw escutcheon, 
casing tube, integral check stop and backflow-prevention device. 

4. Material:  Brass body with corrosion and chloramine resistant components. 

5. Exposed Flushometer-Valve Finish:  Chrome plated. 

6. Actuator:  Solenoid complying with UL 1951, and listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

7. Trip Mechanism:  Hard-wired electronic sensor complying with UL 1951, and listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. Includes a courtesy flush, non-hold-open true mechanical 
override. 

8. Consumption:  1.28 gal. per flush. 

9. Minimum Inlet:  NPS 1. 

10. Minimum Outlet:  NPS 1-1/4. 

11. Provide 4" x 4" x 2-1/2" electric boxes as required by manufacturer for each hard wired 
flushometer. 

12. Provide control wiring between flushometer solenoid valve, sensor, and transformer. 

B. Transformer for Hard-Wired Flushometer Valves:  

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan Valve 
Company; Model No. EL-154 or comparable product by the following: 

a. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2. Standard:  Class II, UL Listed. 

3. Features:  Box-mount transformer designed for use with hard-wired flushometer valves. 
Operates up to 10 flushometer valves. 

4. Input:  120 VAC. 

5. Output:  24 VAC. 

6. Volt amperes:  50. 
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2.6 TOILET SEATS 

A. Standards Toilet Seats: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard. 
b. Bemis Manufacturing Company. 
c. Church Seats; Bemis Manufacturing Company. 
d. Kohler Co. 
e. ProFlo; a Ferguson Enterprises, Inc. brand. 
f. Zurn Industries, LLC. 

2. Material: Anti-microbial treated fire-retardant plastic. 

3. Type:  Commercial (Heavy duty). 

4. Shape:  Elongated rim, open front. 

5. Hinge:  Self-sustaining, check. 

6. Hinge Material:  Stainless steel. 

7. Seat Cover:  Not required. 

8. Color:  White. 

2.7 SUPPLY FITTINGS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide McGuire 
Manufacturing, Inc. No. LF2166-F or comparable product by one of the following: 

1. American Standard 
2. Zurn Industries, LLC; Commercial Brass and Fixtures. 

B. Supply Piping:  Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply 
piping size.  Include chrome-plated brass escutcheon with set screw. 

C. Supply Stops:  Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet 
connection matching supply piping. 

D. Operation:  Wheel handle. 

E. Risers:  

1. NPS 1/2. 
2. Braided or corrugated stainless-steel flexible hose. 
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2.8 SUPPORTS 

A. Water Closet Carrier: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 
Mfg.; Series 100 and Series 200 M51 or comparable product by one of the following: 

a. Josam Company. 
b. Zurn Industries, LLC. 

2. Description: Waste-fitting assembly, as required to match drainage piping material and 
arrangement with faceplates, couplings gaskets, and feet; bolts and hardware matching 
fixture. Include additional extension coupling, faceplate, and feet for installation in wide 
pipe space. 

a. Provide horizontal carrier fittings with NPS 2 auxiliary no-hub inlet where 
appropriate for other plumbing fixture vertical pipe connections. 

1) Basis-of-Design Product: Subject to compliance with requirements, provide 
Jay R. Smith Mfg.; Series 209 and Series 219 M51 or comparable product. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before water-closet installation. 

B. Examine walls and floors for suitable conditions where water closets will be installed. 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Water-Closet Installation: 

1. Install level and plumb according to roughing-in drawings. 
2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to 

piping or building substrate. 
3. Install accessible, wall-mounted water closets at mounting height for handicapped/elderly, 

according to ICC/ANSI A117.1. 

B. Support Installation: 

1. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets. 
2. Use carrier supports with waste-fitting assembly and seal. 
3. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and 

waste-fitting seals; and affix to building substrate. 
4. Measure support height installation from finished floor, not structural floor. 
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C. Flushometer-Valve Installation: 

1. Install flushometer-valve, water-supply fitting on each supply to each water closet. 

2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 

3. Install flushometer valves for accessible water closets such that the operating handle faces 
the approach or transfer side of the water closet stall.  Install sensor operated flushometer 
valves in the same manner so that, in the event that the sensor operated flushometer valve 
is replaced by a manually operated valve, the handle will comply with the above 
requirement. 

4. Provide 4" x 4" x 2-1/2" electric boxes as required by manufacturer for each hard wired 
flushometer. 

5. Provide control wiring between flushometer solenoid valve, sensor, and transformer. 

D. Install toilet seats on water closets. 

E. Wall Flange and Escutcheon Installation: 

1. Comply with escutcheon requirements specified in Section 22 05 18 "Escutcheons for 
Plumbing Piping." 

2. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 
locations and within cabinets and millwork. 

3. Install escutcheon so set screw is facing floor. 

F. Joint Sealing: 

1. Comply with sealant requirements specified in Section 07 92 00 "Joint Sealants." 
2. Seal joints between water closets and walls and floors using sanitary-type, one-part, 

mildew-resistant silicone sealant. 
3. Match sealant color to water-closet color. 

3.3 PIPING CONNECTIONS 

A. Connect water closets with water supplies and soil, waste, and vent piping. Use size fittings 
required to match water closets. 

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water Piping." 
C. Comply with soil and waste piping requirements specified in Section 22 13 16 "Sanitary Waste 

and Vent Piping." 
D. Where installing piping adjacent to water closets, allow space for service and maintenance. 

3.4 ELECTRICAL CONNECTIONS 

A. Install control wiring to field-mounted control devices. 

B. Connect control wiring in accordance with Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 
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C. Ground equipment in accordance with Section 26 05 26 "Grounding and Bonding for Electrical 
Systems." 

D. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with 
NFPA 70 and NECA 1. 

E. Install nameplate for each electrical connection, indicating electrical equipment designation and 
circuit number feeding connection. 

1. Nameplate to be laminated acrylic or melamine plastic signs with a black background and 
engraved white letters at least 1/2 inch high. 

3.5 ADJUSTING 

A. Operate and adjust water closets and controls.  Replace damaged and malfunctioning water 
closets, fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

3.6 CLEANING AND PROTECTION 

A. Clean water closets and fittings with manufacturers' recommended cleaning methods and 
materials. 

B. Install protective covering for installed water closets and fittings. 

END OF SECTION 22 42 13.13 
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SECTION 22 42 13.16 - COMMERCIAL URINALS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Urinals. 
2. Flushometer valves. 
3. Supports. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for urinals. Include rated 
capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories. 

1. Urinal “A” flushometer valves. 
2. Urinal “B” flushometer valves. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Urinal “A” bowls. 
2. Urinal “B” bowls. 
3. Support. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For flushometer valves and electronic sensors to include in 
operation and maintenance manuals. 

22 42 13.16 
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1.6 MAINTENANCE MATERIALS 

A. Furnish extra materials that are packaged with protective covering for storage and identified with 
labels describing contents. 

1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed, but 
no fewer than one of each type. 

1.7 QUALITY ASSURANCE 

A. Water Conservation: 

1. Provide plumbing fixtures complying with applicable provisions of Section 604.4 of the 
Plumbing Code of New York State. 

B. Regulatory Requirements:  Comply with requirements in 36 CFR Part 1191 – “Americans with 
Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural 
Barriers Act (ABA) Accessibility Guidelines"; for plumbing fixtures for people with disabilities. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Source Limitations: Obtain urinal fixtures, flushometers and supports from single source from 
single manufacturer. 

2.2 WALL-HUNG URINALS 

A. Urinals (UR “A” and “B”):  Top spud. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide American 
Standard America; Washbrook FloWise No. 6590.001 or comparable product by one of 
the following: 

a. Kohler Co.; Dexter Model K-5016-ET. 
b. Sloan Valve Company.; Model SU-1009. 
c. Zurn Industries, LLC.; OMNI-FLO Model Z5755-U. 

2. Fixture: 

a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15. 
b. Material:  Vitreous china. 
c. Type:  Washout flush action with extended shields. 
d. Strainer or Trapway:  Manufacturer's standard strainer with integral trap. 
e. Water Consumption: 0.5 gal. per flush. 
f. Spud Size and Location:  NPS 3/4; top. 
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g. Outlet Size and Location:  NPS 2; back. 
h. Color:  White. 

3. Waste Fitting: 

a. Standard:  ASME A112.18.2/CSA B125.2 for coupling. 
b. Size:  NPS 2. 

4. Flushometer Valve:  Hard-Wired Flushometer Valves. Comply with requirements in 
“Flushometer Valve” Article. 

5. Support: Comply with requirements in “Support” Article. 

2.3 FLUSHOMETER VALVES 

A. Hard-Wired Flushometer Valves:  

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan Valve 
Company; Sloan Sensor Model No. 186 ESS-0.5-DFB-OR-HW-TMO or comparable 
product by the following: 

a. Zurn Industries, LLC. 

2. Standard:  ASSE 1037. 

3. Minimum Pressure Rating:  125 psig. 

4. Features:  Include sweat solder adapter, cast set screw escutcheon, casing tube, integral 
check stop and backflow-prevention device. 

5. Material:  Brass body with corrosion and chloramine resistant components. 

6. Exposed Flushometer-Valve Finish:  Chrome plated. 

7. Style:  Exposed. 

8. Actuator:  Solenoid complying with UL 1951, and listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

9. Trip Mechanism:  Hard-wired electronic sensor complying with UL 1951, and listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. Includes a courtesy flush, non-hold-open true mechanical 
override. 

10. Consumption:  0.5 gal. (1.9 L per flush. 

11. Minimum Inlet:  NPS 3/4. 

12. Minimum Outlet:  NPS 3/4.  
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13. Provide 4" x 4" x 2-1/2" electric boxes as required by manufacturer for each hard wired 
flushometer. 

14. Provide control wiring between flushometer solenoid valve, sensor, and transformer. 

B. Transformer for Hard-Wired Flushometer Valves:  

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan Valve 
Company; Model No. EL-154 or comparable product by the following: 

a. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2. Standard:  Class II, UL Listed. 

3. Features:  Box-mount transformer designed for use with hard-wired flushometer valves. 
Operates up to 10 flushometer valves. 

4. Input:  120 VAC. 

5. Output:  24 VAC. 

6. Volt amperes:  50. 

2.4 SUPPORTS 

A. Type I Urinal Carrier: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 
Mfg Co; a division of Morris Group International; Series 637 or a comparable product by 
one of the following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. Wade Drains. 
d. WATTS. 
e. Zurn Industries, LLC. 

2. Standard: ASME A112.6.1M. 

3. Description: Type I, urinal carrier with top and bottom fixture support plates, coupling with 
seal and fixture bolts and hardware matching fixture, 1-1/4 inch diameter steel uprights 
welded to 4 inch square steel floor anchor plates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before urinal installation. 
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B. Examine walls and floors for suitable conditions where urinals will be installed. 
C. Proceed with installation only after unsatisfactory conditions have been corrected.  
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Urinal Installation: 

1. Install urinals level and plumb according to roughing-in drawings. 
2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports. 
3. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, 

according to ICC/ANSI A117.1. 

B. Support Installation: 

1. Install supports, affixed to building substrate, for wall-hung urinals. 
2. Use off-floor carriers with waste fitting and seal for back-outlet urinals. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible urinals. 
4. Measure support height installation from finished floor, not structural floor. 

C. Flushometer-Valve Installation: 

1. Install flushometer-valve water-supply fitting on each supply to each urinal. 
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
3. Provide 4" x 4" x 2-1/2" electric boxes as required by manufacturer for each hard wired 

flushometer. 
4. Provide control wiring between flushometer solenoid valve, sensor, and transformer. 

D. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 
locations. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 
3. Comply with escutcheon requirements specified in Section 22 05 18 "Escutcheons for 

Plumbing Piping." 

E. Joint Sealing: 

1. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew-
resistant silicone sealant. 

2. Match sealant color to urinal color. 
3. Comply with sealant requirements specified in Section 07 92 00 "Joint Sealants." 

3.3 PIPING CONNECTIONS 

A. Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings required to 
match urinals. 

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water Piping." 
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C. Comply with soil and waste piping requirements specified in Section 22 13 16 "Sanitary Waste 
and Vent Piping." 

D. Where installing piping adjacent to urinals, allow space for service and maintenance. 

3.4 ELECTRICAL CONNECTIONS 

A. Install control wiring to field-mounted control devices. 

B. Connect control wiring in accordance with Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 

C. Ground equipment in accordance with Section 26 05 26 "Grounding and Bonding for Electrical 
Systems." 

D. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with 
NFPA 70 and NECA 1. 

E. Install nameplate for each electrical connection, indicating electrical equipment designation and 
circuit number feeding connection. 

1. Nameplate to be laminated acrylic or melamine plastic signs with a black background and 
engraved white letters at least 1/2 inch high. 

3.5 ADJUSTING 

A. Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals, fittings, 
and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

3.6 CLEANING AND PROTECTION 

A. Clean urinals and fittings with manufacturers' recommended cleaning methods and materials. 
B. Install protective covering for installed urinals and fittings. 
C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner. 

END OF SECTION 22 42 13.16 
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SECTION 22 42 16.13 - COMMERCIAL LAVATORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Lavatories. 
2. Faucets. 
3. Supplies. 
4. Drains. 
5. Traps. 
6. Supports. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for lavatories. Include rated 
capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories. 

1. Lavatory “A” faucets. 
2. Lavatory “B” faucets. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Section 01 33 00 “Submittal Procedures”) for each item listed 
below; otherwise submit full Product Data for the following: 

1. Lavatory “A” bowls. 
2. Lavatory “B” bowls. 
3. Supports. 
4. Supply fittings. 
5. Straight tailpiece drains. 
6. Offset tailpiece drains. 
7. Standard traps. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For lavatories and faucets to include in operation and 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Water Conservation: 

1. Provide plumbing fixtures complying with applicable provisions of Section 604.4 of the 
Plumbing Code of New York State. 

22 42 16.13 
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B. NSF Compliance:  

1. NSF/ANSI-61- Drinking Water System Components - Health Effects. 
2. NSF/ANSI-372 for lead-free valve materials for potable-water service. 

C. Regulatory Requirements:  Comply with requirements in 36 CFR Part 1191 – “Americans with 
Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural 
Barriers Act (ABA) Accessibility Guidelines"; for plumbing fixtures for people with 
disabilities. 

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. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and size 
installed. 

1.6 FIELD CONDITIONS 

A. Comply with “Project/Site Conditions” article in Part 1 of Section 22 05 00 “Common Work 
Results for Plumbing” for lead testing requirements prior to commencing any work.  

B. Coordinate potable water lead testing with Owner prior to starting any construction. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Lavatory faucets intended to convey or dispense water for human consumption are to comply 
with the U.S. Safe Drinking Water Act (SDWA), and with NSF 61 and NSF 372, or be certified 
in compliance with NSF 61 and NSF 372 by an ANSI-accredited third-party certification body, 
in that the weighted average lead content at wetted surfaces is less than or equal to 0.25 percent. 

B. Source Limitations: Obtain lavatory fixtures, faucets and accessories from single source from 
single manufacturer. 

2.2 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES 

A. Lavatory (LAV “A”):  Vitreous china, wall mounted. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide American 
Standard America; Lucerne No. 0355.012 or comparable product by one of the following: 

a. Kohler Co. 
b. Sloan Valve Company. 
c. Zurn Industries, LLC. 
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2. Fixture: 

a. Standard:  ASME A112.19.2/CSA B45.1. 
b. Type:  For wall hanging. 
c. Nominal Size:  Rectangular, 20 by 18 inches. 
d. Faucet-Hole Punching:  Three holes, 4-inch centers. 
e. Faucet-Hole Location:  Top. 
f. Color:  White. 
g. Mounting Material:  Chair carrier. 

3. Faucet:  Manual-type, two-handle metering, centerset commercial, solid-brass valve.  
Comply with requirements in “Lavatory Faucet” Article. 

4. Water-Temperature Limiting Device: Comply with requirements for temperature-
actuated, water mixing valves specified in Section 22 11 19 "Domestic Water Piping 
Specialties" and as scheduled on Drawings. 

5. Supplies: Comply with requirements in “Supply Fittings” Article. 

6. Drain:  Straight Tailpiece. Comply with requirements in “Drain” Article. 

7. Trap:  Standard Trap.  Comply with requirements in “Trap” Article. 

8. Support: Comply with requirements in “Support” Article. 

B. Lavatory (LAV “B”):  Vitreous china, wall mounted, accessible. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide American 
Standard America; Lucerne No. 0355.012 or comparable product by one of the following: 

a. Kohler Co. 
b. Sloan Valve Company. 
c. Zurn Industries, LLC. 

2. Fixture: 

a. Standard:  ASME A112.19.2/CSA B45.1. 
b. Type:  For wall hanging. 
c. Nominal Size:  Rectangular, 20 by 18 inches. 
d. Faucet-Hole Punching:  Three holes, 4-inch centers. 
e. Faucet-Hole Location:  Top. 
f. Color:  White. 
g. Mounting Material:  Chair carrier. 

3. Faucet:  Manual-type, two-handle metering, centerset commercial, solid-brass valve.  
Comply with requirements in “Lavatory Faucet” Article. 

4. Water-Temperature Limiting Device: Comply with requirements for temperature-
actuated, water mixing valves specified in Section 22 11 19 "Domestic Water Piping 
Specialties" and as scheduled on Drawings. 
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5. Supplies: Comply with requirements in “Supply Fittings” Article. 

6. Drain:  Offset Tailpiece. Comply with requirements in “Drain” Article. 

7. Trap:  Standard Trap.  Comply with requirements in “Trap” Article. 

8. Support: Comply with requirements in “Support” Article. 

2.3 MANUALLY OPERATED LAVATORY FAUCETS 

A. Lavatory Faucets:  Manual-type, two-handle metering, centerset commercial, solid-brass valve. 

1. Basis-of-Design Product: 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. Chicago Faucets; MVP Commercial Faucet No. 802-V665CP. 
b. Delta Faucet Company; Commercial Faucet No. 86T1153. 

MOEN M-PRESS COMMERCIAL FAUCET NO. 8886. 
c. Zurn Industries, LLC; Commercial Brass and Fixtures; AquaSpec Faucet No. 

Z86500. 

2. Standard:  ASME A112.18.1/CSA B125.1. 

3. General:  Include hot- and cold-water indicators; coordinate faucet inlets with supplies 
and fixture hole punchings; coordinate outlet with spout and fixture receptor. 

4. Body Type:  Centerset, with 4” centers. 

5. Body Material:  Commercial, solid brass. 

6. Finish:  Polished chrome plate. 

7. Maximum Flow:  0.25 gal. per metering cycle. 

8. Mounting Type:  Deck, exposed. 

9. Valve Handle(s):  Push button. 

10. Spout:  Rigid type. 

11. Spout Outlet:  Aerator. 

12. Operation:  Compression, manual. 

2.4 SUPPLY FITTINGS 

A. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be in 
contact with potable water. 
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B. Basis-of-Design Product:  Subject to compliance with requirements, provide McGuire 
Manufacturing, Inc., or comparable product by one of the following: 

1. American Standard America. 
2. Zurn Industries, LLC; Commercial Brass and Fixtures. 

C. Standard:  ASME A112.18.1/CSA B125.1. 

D. Supply Piping:  Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply 
piping size.  Include chrome-plated brass escutcheon with set screw. 

E. Supply Stops: Basis-of-Design: No. LFHST02LKSB chrome-plated-brass, compression valve 
with inlet connection matching supply piping. 

1. Operation:  Loose key. 

F. Risers: ASME A112.18.6/CSA B125.6, braided-stainless steel, flexible hose riser. 

1. NPS 3/8. 

2.5 DRAINS 

A. Straight Tailpiece: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide McGuire 
Manufacturing, Inc.; No. 155-A or comparable product by one of the following: 

a. American Standard America. 
b. Zurn Industries, LLC; Commercial Brass and Fixtures. 

B. Offset Tailpiece: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide McGuire 
Manufacturing, Inc.; No. 155-WC or comparable product by one of the following: 

a. American Standard America 
b. Zurn Industries, LLC; Commercial Brass and Fixtures. 

C. Standard:  ASME A112.18.2/CSA B125.2. 

D. Drain:  Grid type with NPS 1-1/4 tailpiece. 

E. Material:  Seamless, chrome plated cast brass, brass locknut, heavy rubber basin washer and 
fiber friction washer. 

2.6 TRAPS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide McGuire 
Manufacturing, Inc.; No. 8902-F or comparable product by one of the following: 
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1. American Standard America. 
2. Zurn Industries, LLC; Commercial Brass and Fixtures. 

B. Material:  Chrome-plated, two-piece, cast-brass trap and swivel elbow, 17 gauge brass tube to 
wall with cleanout plug. Include chrome-plated brass escutcheon with set screw. 

C. Standard:  ASME A112.18.2/CSA B125.2. 

D. Size:  NPS 1-1/2 by NPS 1-1/4. 

2.7 LAVATORY SUPPORTS 

A. Lavatory Carrier: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 
Mfg Co; a division of Morris Group International; Series No. 700-M31 or a comparable 
product by one of the following: 

a. MIFAB, Inc. 
b. WATTS; A Watts Water Technologies Company. 
c. Zurn Industries, LLC. 

2. Standard: ASME A112.6.1M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before lavatory installation. 

B. Examine counters and walls for suitable conditions where lavatories will be installed. 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install lavatories level and plumb in accordance with roughing-in drawings. 

B. Install supports, affixed to building substrate, for wall-mounted lavatories. 

C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people 
with disabilities or the elderly, in accordance with ICC A117.1. 

D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with 
escutcheon requirements specified in Section 22 05 18 "Escutcheons for Plumbing Piping." 
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E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements 
specified in Section 07 92 00 "Joint Sealants." 

F. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 
accessible lavatories. 

3.3 PIPING CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping. Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water Piping." 
C. Comply with soil and waste piping requirements specified in Section 22 13 16 "Sanitary Waste 

and Vent Piping." 

3.4 FIELD QUALITY CONTROL 

A. Comply with “Field Quality Control” article in Part 3 of Section 22 05 00 “Common Work 
Results for Plumbing” for lead testing requirements prior to commencing any work.  

B. Inspecting Agency: Engage a qualified laboratory to perform lead testing on all potable water 
faucets installed under this contract and used or potentially used for drinking or cooking 
purposes according to NYS Law 10 CRR-NY 67-4.1. Submit test results Owner and the 
Architect. 

C. Replace any faucet that exceeds the lead action level (5 micrograms per liter) and coordinate 
with the Owner for retesting until satisfactory results are obtained. 

3.5 ADJUSTING 

A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories, 
fittings, and controls. 

3.6 CLEANING AND PROTECTION 

A. After completing installation of lavatories, inspect and repair damaged finishes. 
B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning methods 

and materials. 
C. Provide protective covering for installed lavatories and fittings. 

END OF SECTION 22 42 16.13 
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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and all 
Division 01 Sections, apply to this Section and to all of Division 23. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Definitions, references, and abbreviations. 
2. General regulatory requirements. 
3. General requirements regarding site/field conditions including existing conditions and 

field measurements. 
4. Sequencing and scheduling including coordination. 
5. Definition of design equipment and procedures for consideration of specified equivalents, 

proposed equivalents, or substitutions. 
6. HVAC demolition. 
7. Equipment installation requirements common to equipment sections. 
8. Minimum material requirements and equipment verification. 
9. Electrical components for HVAC Work 
10. Mechanical penetrations, waterproofing, and sealants.  
11. Fire-stopping 
12. Access doors 
13. Painting and finishing. 
14. General requirements for demonstration of completed systems. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and chases. 

23 05 00 
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E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 

F. “Design Equipment”, “Design Make”, “Basis of Design”, and similar terms: Equipment, 
specified in Technical Specification Section or on Contract Drawings using applicable 
manufacturer’s designation, that forms the basis for performance requirements, physical 
dimensions, configuration, and similar aspects used in the design of this Project including (but 
not limited to) physical configuration of surrounding construction and location of connections to 
other components. 

G. Specified Equivalents: Products identified in Technical Specification Section that may provide 
performance complying with specified requirements but may not have the same arrangement, 
configuration, size, construction, or other aspects as the specified Design Equipment.  Refer to 
Section 00 21 13 - Instructions to Bidders, and Section 01 25 00 – Substitution Procedures for 
additional information and requirements regarding equivalents and substitutions. 

H. “Equivalents”, “Proposed Equivalents”, “Proposed Products” and similar terms: These terms 
may be used interchangeably and mean the same thing: Products NOT identified in Technical 
Specification Section that the Contractor proposes in accordance with Section 00 21 13 - 
Instructions to Bidders and Section 01 25 00 – Substitution Procedures. 

I. Substitutions: Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor, all in accordance with 
Section 01 25 00 – Substitution Procedures. 

1.4 ABBREVIATIONS 

A. Abbreviations:  Reference to technical society, organization, body or section made in Division 
23 in accordance with the following abbreviations: 

1. AIA American Institute of Architects 
2. ADA Americans with Disabilities Act. 
3. AMCA Air Movement and Control Association International, Inc. 
4. ANSI American National Standards Institute 
5. ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers 
6. ASME American Society of Mechanical Engineers International 
7. ASTM  American Society for Testing and Materials International 
8. AWS American Welding Society  
9. IEEE Institute of Electrical and Electronics Engineers, Inc. 
10. NEC National Electric Code 
11. NEMA National Electrical Manufacturers Association 
12. NFPA National Fire Protection Association  
13. NYBFU New York Board of Fire Underwriters 
14. SMACNA Sheet Metal and Air Conditioning Contractors National Association  
15. UL Underwriters Laboratories Inc. 
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1.5 SYSTEM DESCRIPTION 

A. Provide complete systems, properly connected, tested, balanced, adjusted, and ready for 
operation, including all necessary and required controls, safeties, details and accessories, 
including (but not limited to): 

1. Demolition and removals required for equipment and system installation. 
2. Piping systems and related equipment. 
3. Ventilation systems and related equipment. 
4. Support Systems and related equipment. 
5. Insulation Systems and related equipment. 
6. Miscellaneous items required for equipment and system installation. 
7. Controls and electrical control wiring to equipment furnished in this contract. 
8. Electrical power wiring to equipment furnished in this contract, where not covered 

elsewhere. 

B. HEATING WORK DRAWINGS ARE DIAGRAMMATIC.  Do not infer that Drawings show 
level of detail indicating every offset, elbow, union, fitting, elevation or aspect ratio changes, or 
other details required for complete installation.  

1. Provide all required fittings, offsets, elevation changes, dampers, controls, components, 
and similar items not indicated on Drawings, as required for a complete properly 
operational system.  

1.6 SUBMITTALS 

A. General Division 23 submittal requirements: 

1. Procedural Requirements:  Comply with requirements of Section 01 33 00 - Submittals 
and as modified below. 

a. Specified Products: If product to be incorporated into Project is specified by name 
and product designation in Part 2 of product specification, and will be installed as 
specified in Part 3, and only where allowed as such in submittal portion of product 
specification, then submit “As-Specified Verification Form” (attached to Section 
01 33 00 - Submittals) in lieu of “Product Data” identified. 

b. Do not use “As Specified Verification Form” unless specifically indicated in 
detailed product specification. 

c. Equivalent Products or Substitutions: If product to be incorporated into Project is 
not specified by name and product designation in Part 2 below, comply with all 
Product Data requirements specified. 

2. Product Data: Submit Product Data for items listed in individual technical section.  
Clearly identify manufacturer, pertinent design, function, materials, construction, and 
performance data specifically addressing specification description and Contract 
Document requirements of item.  Strike out products that are not applicable to item being 
submitted, where more than one product is indicated on manufacturer product literature. 
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a. Cover Sheet: Attach cover sheet, identified in Section 01 33 00, to Product Data of 
each item submitted.  Provide cover sheet for only one type of item with related 
accessories, equipment with related components.  Do not combine unrelated items 
under same cover sheet. 

b. Specified Equivalent Product Data: Submit manufacturer’s product information 
including product literature, technical specifications and descriptions, performance 
data, and similar items to demonstrate compatibility with Basis-of-Design 
Equipment as specified in “Manufacturers” in Part 2 - Products below. 

3. Do not proceed with installation of systems in each area until agreement is reached with 
all concerned on exact arrangements for each room or area, unless otherwise directed by 
Architect. If Contractor proceeds prior to resolving conflicts, Contractor shall modify 
installed Work as required to permit other systems to proceed with a coordinated 
installation. 

4. Specified Equivalent Drawings:  Submit detailed drawings of proposed Specified 
Equivalents, indicating proposed installation of equipment and showing maintenance 
clearances, required service removal space, and other pertinent revisions to arrangement 
and configuration shown in Contract Documents. 

5. Closeout Information, for inclusion in Operations and Maintenance Manual: 

a. Approved submittals. 

1) If “As-Specified Verification Form” submittal is approved, also include 
product data as specified in technical section for all components used. 

b. Include all information required in Section 01 78 23 – Operation and Maintenance 
Data. 

c. Include all other closeout information required by the individual technical 
specification sections. 

B. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for the following: 

1. Sealants 
2. Fire-stopping. 
3. Access doors. 
4. Painting and finishing. 

C. Samples: 

1. Submit color chart with paint manufacturer’s color samples for final color selections prior 
to beginning painting.  Comply with additional requirements for color selection samples 
specified in Division 09. 
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D. Closeout Information, for inclusion in Operations and Maintenance Manual: 

1. Approved submittals. 

a. If “As-Specified Verification Form” submittal is approved, also include product 
data for all components used. 

2. Include all information required in Section 01 78 23 – Operation and Maintenance Data. 

3. Letters on manufacturer’s letterhead from equipment manufacturers certifying that their 
equipment and systems have been installed in strict accordance with manufacturer's 
recommendations, properly aligned and adjusted, tested, lubricated, wired, balanced, etc. 

4. Lubrication and Filter charts as described below. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements 

1. Comply with applicable requirements of all Federal, New York State, and Local 
Building, Health, Mechanical, Plumbing and Electrical Codes, Laws, Ordinances and 
Regulations, including (but not limited to): 

a. Building Code of New York State 
b. Mechanical Code of New York State 
c. Fire Code of New York State  
d. Energy Conservation Construction Code of New York State 
e. New York State Education Department Manual of Planning Standards 
f. In event of a conflict between the Codes identified above and Contract Documents, 

comply with more stringent requirement. 

2. Comply with applicable requirements of NFPA, utility company regulations, and 
following standards: 

a. Provide Underwriters Laboratories (UL) labels on all electrical materials carrying 
50 volts or more.  

B. Certifications:  Obtain and pay for all necessary inspections and certificates from all applicable 
agencies.  Perform all required tests in accordance with regulation of agency having 
jurisdiction.  Submit certificates of approval prior to Final Completion as defined in Section 01 
77 00 – Closeout Procedures. Submit certificates of approval prior to request for final 
acceptance of Contract.  

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics 
may be furnished provided such proposed equipment is approved in writing and connecting 
electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum 
energy ratings or efficiencies are specified, equipment shall comply with requirements. 
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D. Welding Quality Control for General Construction and Support Work: 

1. This paragraph refers to qualifications for General Construction and Support Work 
welding only.  Qualify welders, brazers, and any welding or brazing procedure to be used 
on piping for this Project in accordance with ASME "Boiler and Pressure Vessel Code", 
Section IX, as specified and detailed in Section 23 21 13 - HYDRONIC PIPING. 

2. Welding and Brazing Procedure Qualifications: Qualify procedures and personnel 
according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."  Qualification may 
by made by technically competent group or agency (subject to approval) meeting the 
following conditions: 

a. Group or agency qualifying the procedure meets all procedure qualification 
requirements of AWS D1.1/D1.1M, "Structural Welding Code - Steel.". 

b. Contractor accepts full responsibility for procedure qualified. 

c. Contractor has qualified at least one welder or welding operator using procedure 
qualified and provides record of qualification. 

d. Contractor accepts full responsibility for qualified procedures by signing related 
qualification records with procedure and performance qualifications including all 
dates, results, and associated data. 

3. Welders’ and Brazers’ Qualifications: Ensure that all welders, welding operators, brazers, 
or brazing operators employed for this project are qualified for all welding and brazing 
procedures, proposed as part of this Project, in accordance with AWS D1.1/D1.1M, 
"Structural Welding Code - Steel.".  Qualification by previous employer or technically 
competent group or agency (subject to approval) may be acceptable if following 
information is included: 

a. Documentation that the previous qualification was for essentially the same 
procedures proposed and was in full accordance with AWS D1.1/D1.1M, 
"Structural Welding Code - Steel.". 

b. Copy of performance qualification testing record showing who qualified the 
worker, date of qualification, and work history record showing continuous 
performance to maintain qualification. 

4. Weld and Braze Qualification Records: Maintain and sign certified records of approved 
procedures used and approved qualified workers employed for welded and brazed joints 
performed as a part of Prime Contract.  Ensure all welding and brazing work can be 
traced to a specific procedure and welder. 

5. Inspection and Examination by Owner, Remedy by Contractor: Owner reserves right to 
examine, inspect, and test all piping using visual, radiographic, or other recognized 
testing methods to determine compliance with specified quality control requirements and 
requirements of applicable regulatory agencies.   

a. Cost of Owner’s testing of acceptable installation provided at Owner’s expense. 
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b. Repair piping installations not passing Owner’s quality inspection testing using 
approved method or replace at no additional cost.   

c. Cost of initial testing of piping not conforming to specified requirements and any 
retesting of repairs or replacement work shall be deducted from Contract Sum. 

E. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Packing and Shipping:  Ship materials in manufacturer’s containers, fully identified with 
manufacture’s name, trade name, type, class, style, model, grade, size and color.  

B. Storage and Protection 

1. Store materials, equipment, fixtures, pipe, fittings, attachments, under cover, off ground 
in original containers as applicable, and protect from physical and weather damage while 
in storage and during construction. 

2. Furnish extra materials identified in technical sections, in original manufacturer’s 
containers and packaging, to Owner at location identified during Preconstruction 
Conference. Obtain receipt from Owner upon delivery of extra materials and send copy 
of receipt to Architect. 

3. Replace or repair damaged, rusted, corroded or otherwise unusable materials physically 
damaged or weather damaged equipment as determined by Architect, at no change in 
Contract Sum. 

1.9 PROJECT/SITE CONDITIONS 

A. Field Measurements 

1. DO NOT SCALE DRAWINGS: Refer to Architectural and Structural drawings for 
dimensions and details, and verify measurements in field before proceeding.  

2. Install all items with proper provision for removal and access to coil bundles, boiler 
tubes, belts, valves, traps, and similar components. 

3. Layout of equipment, piping, and similar components in Drawings is diagrammatic.  
Review Drawings in the field, identify interference with other construction and verify 
dimensions at Site prior to beginning installation.   

a. Obtain exact size and location of all items and openings and confirm all existing 
conditions in field.  Review Shop Drawings of all Contracts. 

b. Coordinate all Heating Work that interferes with other construction with other 
responsible Contractor.   
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c. Obtain exact location and roughing requirements for all equipment furnished by 
others but installed by this Contractor before roughing. Owner reserves right to 
make reasonable changes prior to "roughing-in" without increase in Contract Sum.   

4. Report any conflicts to Architect in writing before beginning installation. 

1.10 SEQUENCING AND SCHEDULING 

A. Perform all Heating Work in cooperation with Owner, Architect, Construction Manager, and all 
Contractors on this Project, and other separate Contractors at the Site.   

1. Coordinate all Heating Work with construction schedule requirements in Division 01 
2. Coordinate all submittals with the construction schedule and with requirements and 

schedules contained in Section 01 33 00 – Submittals Procedures.  
3. Immediately report any delays in receipt of materials required for Heating Work 

including circumstances causing delays. 

B. Existing Construction:  Provide openings, chases, recesses, lintels and bucks required for 
admission of Heating Work, unless otherwise noted. Do not cut waterproofed floors or walls for 
admission of equipment or materials without written permission. Do not pierce structural 
members without written permission. 

C. Supports for Heating Work:  Provide anchor bolts required supporting or securing Heating 
Work. Locate settings and check locations as construction progresses. Provide templates or 
holding fixtures as required to maintain proper accuracy. 

D. Cutting and Patching:  Bear expense of cutting, patching, repairing or replacing of work of all 
Contracts required due to fault, error or damage by contractor responsible for Heating Work, 
unless otherwise specified in Contract Documents. Employ and pay Prime Contractor involved, 
or if there is no associated Prime Contractor, employ and pay qualified subcontractor as 
required for corrective work. 

E. Refer to Division 01 for cooperation between Contractors.  Prior to start of construction: 

1. Obtain from Contract Drawings or Architect, exact location of items and openings in 
construction. Conform to existing conditions in field. 

2. Review Shop Drawings of all Contracts. 

3. If conflict occurs between Contract Drawings, advise Architect in writing before 
beginning installation and comply with Architect's directions. 

4. Obtain exact location and roughing requirements for equipment furnished by other 
Contractor or by Owner, but installed by Contractor responsible for Heating Work before 
beginning roughing. 
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1.11 COORDINATION 

A. Pre-Installation Conference:   

1. Attend pre-installation conference.  Arrange for all subcontractors to be in attendance. 

B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for HVAC installations. 

C. Coordinate requirements for access panels and doors for HVAC items requiring access that are 
concealed behind finished surfaces.  Access panels and doors are specified in Division 08 
Section "Access Doors and Frames.” 

D. Coordinate Heating Work with plumbing systems, lighting fixtures, ceiling mounted devices, 
ceiling heights, materials, structural work, maintenance clearances, electric code clearance, and 
building systems. Verify that Work of all Contractors can be installed without interference with 
Heating Work. 

E. Notify Architect in case of unresolved interferences prior to installation of Heating Work. 

F. Adjust exact size, location and offsets of exposed HVAC components to achieve reasonable 
appearance objectives without increase in Contract Sum. 

G. Testing and Balancing:  Cooperate with contractor responsible for Testing and Balancing work 
as required ensuring complete and proper testing, balancing and adjustment of air and water 
systems.  Refer to Section 23 05 93 – Testing, Adjusting, and Balancing for HVAC, for details. 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Equipment – Provide as specified and scheduled with all options as required 
for full compliance. 

B. Specified Equivalents - If Specified Equivalents (refer to “Definitions” in Part 1 above) are 
proposed, comply with following requirements: 

1. Submit “Specified Equivalent Drawings” as specified in “Submittals” in Part 1 above. 

a. Provide required changes in design and adjacent construction or equipment at no 
increase in Contract Sum. 

1) Where required, provide larger motors, equipment, additional control 
devices, valves, fittings, and other miscellaneous equipment necessary for 
proper operation and provide proper location of roughing and connections to 
other Contractors. 
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2) Provide additional motors, starters, power, wiring, and control wiring 
required. 

3) Provide revisions to equipment, wiring, support structure, controls, valves, 
fittings, and other miscellaneous equipment. 

4) Additional Architectural and Engineering work, coordination, and 
documentation. 

b. If proposed arrangement for Specified Equivalent is rejected, revise to be 
compliant and resubmit or submit Basis-of-Design Equipment. 

2. Submit “Specified Equivalent Product Data” as specified in “Submittals” in Part 1 above 
to demonstrate that proposed Specified Equivalent is equal to or better than Basis-of-
Design Equipment with respect to all performance characteristics, including but not 
limited to durability, individual equipment operating costs, entire interrelated system 
operating costs, service access, noise levels, vibration levels, compatibility with Owner’s 
other existing equipment to minimize parts inventory, aesthetics where applicable, and 
similar characteristics. 

3. Do not assume that approval of a specified equivalent submittal implies approval of the 
installed product.  Correct all deviations uncovered during construction and warrantee 
period that result in or are caused by any lower performance characteristic than the 
specified Basis of Design equipment. 

C. Proposed Equivalents and Substitutions: In addition to requirements described elsewhere in 
these Contract Documents, all proposed equivalent and substitution products being considered 
shall be subject to the Specified Equivalent requirements listed above. 

2.2 MATERIALS 

A. Minimum Material Requirements: 

1. Construct potable water systems and equipment according to Plumbing Code of New 
York State. 

2. Provide electrical equipment and systems meeting UL standards and requirements of 
NEC. 

3. Provide UL label on all equipment and material with listing service. 

4. Material Flammability: 

a. Flame spread rating of 25 or less. 
b. Smoke developed rating of 50 or less. 

5. Equipment Verification:  Carefully check manufacturer's drawings and specifications as 
they affect their particular equipment; follow factory instructions for roughing, 
installation, connection, filling, lubrication, testing, balancing, adjusting, alignment, 
wiring, and start-up operation. 
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2.3 SEALANTS 

A. Comply with requirements for sealants in non-fire rated penetrations specified in Section 07 92 
00 "Joint Sealants", and also with requirements for Air Duct sealants in Section 23 31 00 – 
Ductwork. 

B. Provide premium products specified for each application as appropriate.   

2.4 PENETRATION FIRESTOPPING 

A. Comply with requirements for sealants in fire rated penetrations specified in Section 07 84 13 
“Penetration Firestopping”. 

B. Submit Manufacturers Product Data Sheets for each type of product selected. Certify that 
Firestop Material is free of asbestos and lead paint, and complies with local regulations. 

1. Certification by firestopping manufacturer that products supplied comply with local 
regulations controlling use of volatile organic compounds (VOCs) and are nontoxic to 
building occupants. 

C. Submit system design listings, including illustrations from qualified testing and inspection 
agency that is applicable to each firestop configuration. 

D. Submit a project specific Penetration Firestopping Schedule indicating where each firestop 
configuration will be used. 

2.5 PAINT AND FINISHES 

A. Refer to Division 09 for paint and finish product specifications. 

PART 3 - EXECUTION 

3.1 HVAC DEMOLITION 

A. Refer to Division 01 Section "Execution" and Division 02 Section "Selective Demolition" for 
general demolition requirements and procedures. 

B. Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be 
removed. 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or 
plug remaining piping with same or compatible piping material at point of continued use 
or as otherwise specifically indicated. 

2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or 
compatible piping material. 
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3. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and cap 
remaining ducts with same or compatible ductwork material. 

4. Ducts to Be Abandoned in Place:  Cap all duct ends with same or compatible ductwork 
material. 

5. Equipment to Be Removed:  Disconnect and remove equipment and all associated 
accessories. Plug, cap, seal, and otherwise patch to match as required. 

6. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 
clean, protect, and store equipment; when appropriate, reinstall, reconnect, and make 
equipment operational.  Document any existing damage before removals. 

7. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove 
equipment and deliver to Owner.  

C. Disposition of Removed Components: 

1. All material and equipment removed during project Work but not being reused in the 
project is to be offered to the Owner.  If accepted by Owner, deliver the removed 
materials and equipment to a project site location designated by the Owner. 

2. For components that become the Contractor’s property through this removal process: 
Confirm transfer of ownership in writing then promptly remove from the site and legally 
process. 

3. For components indicated on the drawings to be turned over to the Owner: deliver to a 
project site location designated by the Owner. 

4. For components indicated on the drawings to be reused: carefully remove, protect, and 
store until appropriate time for re-installation.  Document any pre-existing damage prior 
to removals. 

5. For pipe and tubing indicated to be reused, reuse only those portions of pipe, tubing, and 
associated fitting assemblies where they are direct replacements of the as specified and as 
shown new piping assemblies. Valves, strainers, other piping specialties, and insulation 
shall not be re-used unless specifically indicated on drawings.  

3.2 EXISTING CONDITIONS 

A. Reuse materials and equipment only as indicated on Drawings. Furnish new equipment and 
materials in conformance with Contract Documents for all Heating Work, including any 
material, operation, method or device mentioned, listed or noted within Division 23 Sections, 
unless reuse is specifically indicated, or unless specified as furnished or installed by Owner, all 
Contractors, or others. 

B. If pipe, insulation, or equipment to remain is damaged in appearance or is otherwise made 
unserviceable by adjacent or associated work or error, remove damaged or unserviceable 
portions and replace with new products of equal capacity and quality.  Verify, document, and 
confirm pre-existing damage with Owner and Architect before beginning work. 
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3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

E. Ensure each equipment manufacturer: 

1. Carefully checks Contract Drawings and Specifications applicable to manufacturer’s 
equipment before roughing. 

2. Reports to Architect, before or when Shop Drawings are submitted, any discrepancies or 
conditions applied to manufacturer’s equipment that prevents proper functioning, 
servicing, and other aspects of equipment operation. 

3. Provides manufacturer's printed installation instructions for each piece of equipment. 

4. Thoroughly instructs Contractor exactly how equipment should be installed, connected, 
lubricated, started, operated, and similar aspects to ensure all factory instructions are 
rigidly followed during installation of equipment. 

F. Install, test, start, and operate equipment as instructed by manufacturer. 

G. Submit written evidence from equipment manufacturer that manufacturer’s equipment and 
systems have been: 

1. Installed in strict accordance with manufacturer's recommendations. 
2. Properly aligned and adjusted, tested, lubricated, wired, balanced, and similar operations 

H. Equipment Connections 

1. Provide final make up water, heating water/glycol, drain, vent, refrigerant, and gas 
connections to all equipment as required. 

2. Provide isolation valves and flanges or unions on the supply and return piping 
connections to all equipment arranged as required for reasonable service isolation and 
access.  

3. Provide equipment waste, drip, overflow, bleed water, condensate, and drain connections 
extended to floor or roof drains or other approved points of discharge.  Provide integral 
condensate pumps and appropriate piping for units where gravity condensate drain is not 
practical or possible. 
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4. Connect equipment complete and ready-to-use, including all valves, piping, piping 
accessories, traps, pressure reducing and backflow prevention devices, gauges, relief 
valves, vents, drains, insulation, sheet metal work, controls, dampers, and similar 
components required. 

I. Precautions Against Freezing:  In addition to applicable requirements in Division 01 and 
individual technical sections, take all necessary precautions with equipment and systems to 
prevent damage to building, piping, equipment, and other components due to freezing and water 
leakage until final acceptance.  Before freezing weather occurs, make certain all:  

1. Safety features are properly functioning. 
2. Freeze protection is tested and sensing elements are properly located. 
3. Openings around outside grilles, louvers, and similar items are properly sealed; notify 

Architect in writing if openings are not adequately sealed.  
4. Outside air dampers are tight fitting and operational, and damper motors are properly 

winterized.  
5. Air systems are properly balanced. 
6. Proper insulation is installed where required. 

J. Concealment:  Conceal all Work not specifically shown on the Drawings as exposed.  Note 
piping risers may be shown outside of walls due to scale of drawing symbols – the general 
intent is for these pipes to be concealed within the general construction if possible or if not 
possible, to be within riser chases.  If for any reason concealment is impossible, notify the 
Architect and obtain written approval before starting that part of the Work. 

K. Exposed Items:  Install exposed items as shown on Drawings or as approved by Architect.  
Obtain Architect's approval for final arrangement and appearance before installing items in 
areas without ceilings. 

L. Damaged Components and Replacement: If pipe, duct, insulation, or any HVAC component or 
equipment is damaged in appearance or is otherwise unserviceable, remove damaged or 
unserviceable portions and replace with new products of equal capacity and quality. 

3.4 ERECTION OF SUPPORTS AND ANCHORAGES 

A. Provide a complete system of support and anchorage for all Contract work.  
B. Refer to Section 23 05 29 - Hangers and Supports for HVAC Components, and Division 05 and 

Division 06 complete for detailed additional requirements. 

3.5 MECHANICAL PENETRATIONS, WATERPROOFING, AND SEALING 

A. Openings Through Roofs:  Curbs are required for rooftop air handling equipment, ventilators, 
fans, piping penetrations, etc.  Roofing, flashing, and general waterproofing are the 
responsibility of the Contractor unless specifically indicated otherwise elsewhere in the 
Contract Documents.  Refer to Architectural Drawings for related work by others. 

1. Use factory pre-fabricated units as specified and noted on Drawings. 

2. Caulk and waterproof neatly with additional material as required.  
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3. Employ the services of an approved roofing sub-contractor for all patching and/or new 
work indicated as part of the Heating Work. 

4. Any roofing work performed under this Contract shall be performed in such a way as to 
not void any existing roofing warrantee.  Additionally, whether there is a roofing 
warrantee currently in force or not for roof in area of new penetrations, all new 
penetration work shall be warranted leak free for a period not less than one year from 
final acceptance of project. 

5. Provide structural support for roof deck around all roof curbs and roof deck penetrations 
larger than 12 inch x 12 inch, unless specifically indicated otherwise elsewhere on the 
Contract Documents. 

B. Opening Through Outside Walls: 

1. Guarantee all penetrations to be thoroughly air and watertight. Caulk and flash duct 
penetrations in accordance with specifications, details on Drawings, and as required.  

2. Install louvers in accordance with specifications, manufacturer’s recommendations, and 
details, as required to achieve guaranteed air and watertight penetrations.  Direct drainage 
to drip away from building surface.  

3. Use special waterproof construction as directed. 

4. Provide mechanical sleeve seals for piping penetrations. 

5. Provide structural support for wall above all penetrations wider than 12 inches, unless 
otherwise indicated elsewhere on the Contract Documents. 

6. Below grade openings: 

a. Provide mechanical sleeve seals for piping penetrations. 

b. Seal duct penetrations by filling space between duct and sleeves with approved 
non-hardening caulking compound.  Openings to be caulked from inside and 
outside, before back filling. 

c. Seal below grade insulation system water tight to building foundation wall in 
accordance with insulation manufacturer’s printed recommendations. 

C. Openings Through Floors and Inside Walls: Provide through penetration systems for all 
mechanical work floor and wall penetrations which do not compromise the integrity of the floor 
or wall with regards to fire rating, smoke passage rating, acoustical noise reduction rating, or 
seismic rating.  Insure through penetration system does not transmit mechanical vibrations to 
building walls or floors.  Seal all floor penetrations to effectively block the passage of smoke 
and fumes. 

1. Provide structural support for floor deck around all penetrations larger than 12 inches in 
any dimension, unless specifically indicated otherwise elsewhere on the contract 
documents. 
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3.6 FIRESTOPPING 

A. Provide Through-Penetration Firestopping Systems and Devices listed in UL Fire Resistance 
Directory under categories XHCR and XHEZ and conforming to construction type, penetrant 
type, annular space requirements and fire rating indicated or required for each application. 

B. Provide systems that withstand passage of cold smoke either as inherent property of system or 
by use of separate product included as part of UL system or device designed to perform this 
function. 

3.7 PAINTING 

A. Painting of HVAC systems, equipment, and components is additionally specified in Division 09 
Sections on Painting. 

3.8 PROTECTION 

A. Maintain systems during construction, temporary use, and until acceptance by Owner. 

1. Properly lubricate all HVAC systems bearings during use. 
2. Maintain limit controls, overload devices, and safety controls in operating condition 

during use 

3.9 ALTERATIONS  

A. Provide protection of existing facilities, demolition and removals, replacement and restoration, 
including patch-to-match requirements, and hazardous materials procedures to install Heating 
Work in conformance with Division 01 requirements. 

B. Provide cutting and patching required to install Heating Work in accordance with the 
requirements of Division 01 covering cutting and patching. 

3.10 ADJUSTING AND CLEANING 

A. Adjust all work as required to insure systems perform as designed and as intended, including 
but not limited to the following: 

1. Adjust all registers and diffusers to insure even air distribution free of objectionable 
drafts.  Include all new and all existing to remain registers and diffusers on systems 
where HVAC modifications are made. 

2. Adjust all hangers and supports to insure proper piping slope, alignment of flexible 
connections, even loadings, proper venting and draining, proper control over thermal 
expansion, etc. 

3. Adjust all mechanical equipment insuring it runs properly as intended, providing the 
performance specified and required, and as required to maintain all warrantees.  
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B. Clean work furnished or provided as part of Heating Work, including but not limited to 
equipment, control panels and devices. 

1. Refer to and comply with Section 01 50 00 - Temporary Facilities and Controls for 
additional requirements for cleaning during construction and Section 01 77 00 – Closeout 
Procedures for additional requirements for final cleaning. 

2. Remove debris, leftover piping, tubing, metal, insulation, cartons, papers, etc., resulting 
from Heating Work. 

3. Remove all rust, dirt, oil, etc. from Heating Work to be painted and maintain in condition 
ready for painting. 

4. Clean inside and outside of all equipment and distribution systems provided including 
(but not limited to) following: 

a. All enclosures. 

b. Remove all rust, oils, and similar contamination from all equipment, piping and 
supports to be painted, and leave components ready for painting. 

c. Remove debris, leftover piping, wiring, tubing, metal, insulation, cartons, papers, 
and similar items left in building or on Site.  Clean building as often as necessary 
and when directed by Architect. 

C. Final Cleaning: In addition to requirements specified in Section 01 77 00 – Closeout Procedures 
and other sections in Division 23, provide following measures. 

1. Where heating units have been used to provide temporary heat, clean all permanent 
filters, replace all disposable filters, and clean all ducts, blowers, and coils. 

2. Clean all piping strainers and replace all "startup" screens with permanent screens. 
3. Provide written notification to Architect upon completion of all final cleaning procedures 

and request inspection of final cleaning. 

3.11 DEMONSTRATION OF COMPLETED SYSTEMS: 

A. Prior to Final Completion, thoroughly demonstrate and instruct Owner’s designated 
representatives in care and operation of all heating and ventilating systems and equipment 
provided in Heating Work.  Provide necessary skilled labor to operate all systems for not less 
than 5 days and provide required instruction.  

1. In addition to Contractor’s instruction, arrange for technically qualified factory 
representatives to train Owner's designated representatives in care, maintenance, and 
operation of following manufacturer’s equipment and systems.  

a. Temperature controls. 

2. Coordinate and schedule time and place of all training through Architect at Owner’s 
convenience. 
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3. Submit letters verifying satisfactory completion of all instruction including date of 
instruction, names of persons in attendance and countersigned by authorized 
representative of Owner. 

4. Until final acceptance, Contractor retains full responsibility for systems operations and 
maintenance, even though operated by Owner's personnel during instruction, unless 
otherwise agreed to in writing. 

5. During instruction, provide list, sealed in clear plastic, outlining operating, maintenance, 
and starting precautions and procedures to be followed by Owner for operating systems 
and equipment. 

B. Lubrication Chart:  Provide minimum 8-1/2 inch x 11 inch lubrication chart for all Work in 
Heating Work Contract, typed in capital letters, mounted under clear laminated plastic, and 
secured to wall where directed by Architect. 

1. List all motors and equipment including following information: 

a. Name and location of equipment. 
b. Type of lubrication recommended by manufacturer. 
c. Lubrication period recommended by manufacturer. 

2. Lubricate all motors immediately after installation and perform lubrication maintenance 
until final acceptance by Owner.  

C. Air Filter Chart:  Provide an air filter chart for all equipment installed in contract. 

1. Chart shall be 8-1/2 inch x 11 inch minimum size, typed in capital letters, mounted under 
clear laminated plastic; secure to wall where directed. 

2. List all equipment that includes filters in Contract. Obtain necessary information 
containing the following: 

a. Name and location of equipment 
b. Type of filters recommended by the manufacturer. 
c. Size of filters for each piece of equipment. 
d. Recommended replacement schedule from unit manufacturer. 

END OF SECTION 23 05 00 
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SECTION 23 05 13 - COMMON ELECTRICAL REQUIREMENTS FOR HVAC 
EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes: 

1. General requirements for single-phase and polyphase, general-purpose, horizontal, small 
and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and 
installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

2. Starters and drive train accessories for electric motors. 

1.3 SUBMITTALS 

A. General: Submit all action submittals required by this Section concurrently. 

B. Action Submittals: 

1. Product Data:  For each type of product indicated, demonstrating compliance with all 
specified performance and construction characteristics. 

C. Closeout Submittals: 

1. Installation, Operation, and Maintenance Data:  For motors, drives, electrical power 
components, and heat trace - include in operation and maintenance manuals. 

a. Wiring Diagrams:  Employ competent technical aid to prepare composite wiring 
diagrams for field wiring of power, signal, and control wiring for all equipment 
and systems installed as part of the HVAC Work.  Deliver diagrams to proper 
parties in time for roughing of conduit and equipment connections. Clearly indicate 
all items to be mounted or wired as part of DIVISION 26.  Include as built wiring 
diagrams in O&M manual. 

23 05 13 
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1.4 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Manufacturers:  Provide products by one of following manufacturers or equal, except where 
unusual configurations involving frame, hermetic seals, shaft, bearing, or starting characteristics 
are peculiar to particular item of equipment as specified by Architect: 

1. National Resource Management (NRM). 
2. Baldor. 
3. General Electric. 
4. U. S. Motors. 

B. Provide all motors required for the work of Division 23 specifications. Comply with 
requirements in this Section except when stricter requirements are specified in HVAC 
equipment schedules or individual technical specification sections. 

C. Provide all motors suitable for operation at the frequency, voltage, and phasing of the building 
power. 

D. Provide motors 1/2 HP and larger and motors indicated as driven by variable speed drives, 
designed for operation on 3-phase power, voltage as shown on electrical plans, +/- 10 percent, 
unless specifically indicated otherwise on drawings. 

E. Provide constant speed motors 1/3 HP and smaller designed for operation on single phase, 120 
volts +/- 10 percent. 

F. Comply with NEMA MG 1 unless otherwise indicated. 

G. Comply with IEEE 841 for severe-duty motors. 
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2.2 MOTOR CHARACTERISTICS AND APPLICATIONS 

A. Provide each motor suitable for continuous duty operation at ambient temperature of 40 deg C 
and at altitude of 3300 feet above sea level, and suitable for speed, enclosure, rating, type and 
horsepower not less than as scheduled or specified in Contract Documents.  Provide motor 
enclosure and maximum allowable temperature rise in degrees Centigrade over 40 deg. C 
ambient as follows, unless otherwise specified: 

1. General Purpose: Drip-proof 40 deg. C or encapsulated design 60 deg. C. 

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

C. Each equipment manufacturer is responsible for ensuring motors supplied with manufacturer’s 
equipment are fully compatible with the application and capable of starting and running driven 
equipment without undue noise, heating, or distress. 

2.3 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 
5. Electronically Commutated Motor (ECM) 

B. Motors 1/20 HP and Smaller:  Shaded-pole type. 

C. Multispeed Motors:  Variable-torque, permanent-split-capacitor type. 

D. Variable Speed Motors: Electronically commutated motor (ECM) shall be of permanent 
magnet, brushless DC premium efficiency design with variable speed electronic controller 
capable of maintaining constant speed, torque, and/or cfm as required by service, capable of 
accepting 0-10vdc or 4-20mA speed control signal from building management system.  
Adjustable slow start and gradual speed changes, permanently lubricated ball bearings, and 
extra quiet operation are all included. 

E. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 

F. Thermal Protection:  Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 
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2.4 POLYPHASE MOTORS 

A. Single Speed General Application Motors: 

1. NEMA MG 1, Design B, medium induction motor. 
2. Efficiency:  Premium efficiency, as defined in NEMA MG 1. 
3. Service Factor:  1.15. 
4. Random-wound, squirrel cage rotor. 
5. Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 
6. Insulation:  Class F. 
7. Temperature Rise:  One class below insulation rating. 
8. Motors 15 HP and Larger:  NEMA starting Code F or Code G. 
9. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic. 
10. Enclosure Material:  Manufacturer's standard rolled steel or cast iron enclosures 

corresponding to NEMA rating and application requirements. 

2.5 STARTERS 

A. Manufacturers:  Provide all starting equipment and control devices manufactured by same 
manufacturer and furnished through single responsible supplier unless otherwise specified in 
Contract Documents.  Factory-wired or assembled packaged equipment may be provided with 
starting equipment of any acceptable manufacturer. 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. Cutler-Hammer  
2. General Electric  
3. Square D  

B. Provide starters, contactors, and controllers complying with applicable NEMA standards, 
minimum size 0, and enclosed in enclosures of type appropriate for environment where installed 
including general purpose, explosion proof, weather resistant, or weather-tight construction as 
required. 

C. Ensure all parts subject to wear, arcing, and similar use are easily removable. 

1. Provide necessary auxiliary contacts for each starter subject to electrical interlock or 
automatic control. 

2. Equip magnetic starters for motors operating 208 volts and over, line-to-line, equipped 
with self-contained light loads imposed thereon with a control transformer having a 120-
volt grounded secondary winding, and having 120-volt starter operating coils. 

D. Provide combination-type magnetic starters with fused disconnect switches. Fuse with class R 
fuses.   Protect all starters with manual reset, solid state overload relay equal to (Square “D” 
motor logic) in one leg of single phase line to neutral circuits, in two legs of single phase line-
to-line circuits, and in three legs of 3-phase circuits. 

E. Provide 6-volt, red pilot light, integral transformer and long life bulb for all starters and 
contactors. 



Tetra Tech COMMON ELECTRICAL REQUIREMENTS FOR HVAC EQUIPMENT 

Architects & Engineers Project No.  363579-22001.3 23 05 13 /  Page 5 

F. Manual Starters:  Toggle operated, single pole for line to neutral circuits, two pole for line-to-
line circuits, with thermal overload devices and neon pilot light; flush mounted unless shown 
otherwise, ganged with selector switch for multispeed applications.  Provide manual starters 
similar to one of the following:  

1. General Electric CR-101  
2. Cutler-Hammer 9101  
3. Square D Class 2510  

G. Combination Magnetic Starters:  Single speed, across the line, HAND-OFF-AUTO selector 
switch in cover.  Provide combination magnetic starters similar to one of the following:  

1. Cutler-Hammer 9589  
2. General Electric CR-107  
3. Square D Class 8538  

H. Magnetic Contactors: With control coil in series with temperature controls as required. 

2.6 COMPONENTS 

A. Electrical Wiring: Provide all materials conforming to NEMA Standards and UL approved for 
intended service.  Refer to appropriate sections in Division 26. 

PART 3 - EXECUTION  

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which materials and methods are to be 
installed and notify Architect in writing of any conditions detrimental to proper and timely 
installation.  Do not proceed with installation until unsatisfactory conditions have been 
corrected in acceptable manner. 

1. Installation indicates conditions are acceptable to Contractor as required to ensure 
requirements for applicable warranty or guarantee can be satisfied. 

2. Motors and Starters:  Confirm electrical characteristics for all equipment. 

3. Electrical Wiring:  Check all electrical wiring associated with equipment for compliance 
with specifications and correctness of connections.  Correct wiring in event equipment or 
devices fail to function in specified manner, whether due to incorrect connections or 
improper information and wiring diagrams.  

B. Inspect and perform tests on project electrical wiring, including infrared scans (thermography), 
resistance testing, or other industry standard testing as required to demonstrate acceptable 
wiring.  Owner reserves the right to provide their own additional similar testing: 

1. Cost of Contractor’s testing included in bid price. Cost of Owner’s testing of acceptable 
installations provided at Owner’s expense.   
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2. Repair installations not passing Contractor’s or Owner’s quality inspection testing using 
approved method or replace at no additional cost. 

3. Cost of initial testing of wiring not conforming to specified requirements and any 
retesting of repairs or replacement work deducted from Contract Sum. 

3.2 INSTALLATION 

A. Motors and Starters 

1. Correct, at no additional cost, any misapplied motor or starter combination and improper 
thermal overload devices for motor starters provided as part of HVAC systems or 
components, along with damage to other equipment or construction. 

2. Motors:  Provide motors furnished by equipment manufacturer, specifically manufactured 
or selected for equipment served; mounted, and installed to provide complete installation 
that is substantially noiseless in performance under intended use.  Replace motors 
unsatisfactory to Architect with new motor. 

3. Starters and Accessories 

a. Provide starters and disconnects for all HVAC equipment. Refer to Equipment 
Schedules. 

b. Provide auxiliary contacts required for temperature controls, interlock with other 
equipment, alarms, and similar components and applications. 

B. Miscellaneous Electrical Wiring included in HVAC systems installations: 

1. Provide all control wiring and power wiring for all equipment and associated control 
devices (including automatic control system) required for HVAC systems and 
components.  

2. Comply with all applicable NEC requirements.  Install all electric wiring in accordance 
with all local and state codes and regulations having jurisdiction.  

3. Wiring for Controls:  Provide wiring specified in Section 23 09 00 – Instrumentation and 
Control for HVAC, for all control devices required for temperature control system and 
other miscellaneous controls not included in "Electrical Equipment and Control 
Schedule".  

4. Allow sufficient headroom under equipment as directed for each location (unit heater, 
etc.). Verify space available for each equipment item.  Refer to Architect for any 
correction, discrepancy or suggested change in size of location. 

5. Secure all equipment and fixture mountings, wiring devices, and accessories (clips, 
supports, etc.) to structure with screws, bolts, or similar items; nailing not acceptable. 

END OF SECTION 23 05 13 



Tetra Tech GENERAL DUTY VALVES FOR HVAC PIPING 

Architects & Engineers Project No. 363579-22001.3 23 05 23 /  Page 1 

SECTION 23 05 23 – GENERAL DUTY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 
2. Automatic Flow Control Balancing valves. 
3. Air vent valves 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 
B. EPDM:  Ethylene propylene copolymer rubber. 
C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

1.4 SUBMITTALS 

A. Procedural Requirements:  Comply with requirements of SECTION 01 33 00 - Submittals and 
as modified below. 

1. Specified Products: If product to be incorporated into Project is specified by name and 
product designation in Part 2 below, submit “As-Specified Verification Form” (attached 
to SECTION 01 33 00 - Submittals) in lieu of “Product Data” identified below in this 
Article. 

2. Equivalent Products or Substitutions: If product to be incorporated into Project is not 
specified by name and product designation in Part 2 below, comply with all Action 
Submittal requirements specified below. 

B. Action Submittals: 

1. Product Data: Submit concurrently for each type of valve proposed, demonstrating 
compliance with requirements. 

23 05 23 
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C. Closeout Information, for inclusion in Operations and Maintenance Manual: 

1. Approved submittal. 

a. If “As-Specified Verification Form” submittal is approved, also include product 
data for all valves used. 

2. Include all information required in SECTION 01 78 23 – Operation and Maintenance 
Data. 

3. Receipt: For spare automatic flow control valve cartridges. 

4. Valve Chart:  Refer to Section 23 05 00 – Common Work Results for HVAC, for details. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
2. ASME B31.9 for building services piping valves. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set ball and plug valves open to minimize exposure of functional surfaces. 
4. Set butterfly valves closed or slightly open. 
5. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to HVAC valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 
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C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Handwheel:  For valves other than quarter-turn types. 
2. Handlever:  For quarter-turn valves NPS 5and smaller. 

E. Valves in Insulated Piping:  With 2-inchstem extensions and the following features: 

1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 
protective sleeve that allows operation of valve without breaking the vapor seal or 
disturbing insulation. 

F. Valve-End Connections: 

1. Solder Joint:  With sockets according to ASME B16.18. 
2. Threaded:  With threads according to ASME B1.20.1. 

2.2 BRONZE BALL VALVES 

A. Two-Piece Ball Valves with Stainless-Steel Trim: 

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. Conbraco Industries, Inc.; Apollo Valves. 
b. Milwaukee Valve Company. 
c. NIBCO INC. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Solder or Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full or Regular per application schedule. 

2.3 AUTOMATIC BALANCING VALVES 

A. Provide each valve with an identification tag attached by chain, factory marked with the zone 
identification, valve number and flow rate. Valve to be line size. 
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B. The GPM for the automatic flow control valves shall be factory set and shall automatically limit 
the rate of flow to within 5 percent of the specified GPM over at least 95 percent of the control 
range. 

C. For 1/2 inch – 2 inch, the flow cartridge shall be removable from the Y- body housing without 
the use of special tools to provide access for regulator change-out, inspection and cleaning 
without breaking the main piping. 

D. Pump head requirement: The permanent pressure loss added to the pump head shall not exceed 
seven feet. 

E. Each valve shall have two P/T test plugs. 

F. Construction: 

1. For 1/2” through 2” pipe sizes: Assembly consisting of a de-zincification resistant (DZR) 
brass, bronze, or A-metal Y-type body, integral full port SS ball and stem ball valve and 
‘O’ ring type union. For all insulated pipe services, provide manufacturer’s pre-formed 
insulation cover to fit each valve, with extended, insulated, non-condensing handle on 
ball valves.  

2. Stainless steel internal flow cartridge body and wear surfaces, with machined threads for 
spring free height adjustment, permanently marked with the GPM and spring range. 

3. Factory leak tested at 100 psi. air under water. 

G. Flow Verification: 

1. Differential pressure measured across the valve shall be measured for flow verification 
and to determine the amount of system over heading or under pumping. 

H. Design Make: IMI Flow Design Inc. 

2.4 MANUAL BALANCING VALVES 

A. Provide combination globe-type calibrated flow measuring balance, shutoff, and throttling valve 
with provision for attaching portable differential pressure meter with each meter connection 
having positive shutoff access valves equipped with removable insulating cover providing 
minimum R of 4.5.  Rated for 250 PSI at 250 deg. F and provided with calibrated nameplate, ¼-
inch drain/purge port, and drip-tight shut off. Similar to “CBV” by Armstrong, “3D” by B & G, 
or similar products by Tour & Anderson. 

B. Threaded, grooved, or flanged ends as required to fit system piping with bronze, A-metal, or 
dezincification resistant brass body for pipe sizes ½-inch to 2-inches inclusive or cast or ductile 
iron body with bronze internal parts and Teflon or EPT seals rated for the service fluid and 
temperature for pipe size 2-1/2-inches and larger. 

1. Valves designed to allow for presetting of balance points for proportional system balance 
prior to system start up. 
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C. Valve Size: As required to meet the Cv indicated on the Drawings, or if not indicated on 
Drawings, provide the larger of pipeline size or size required to provide maximum 5 ft. water 
gauge pressure drop at design flow. 

D. Read-Out Ports:  Include internal EPT inserts and check valves. 

E. Adjustment Knob:  Includes minimum of four full turns (1440 degrees) from bubble tight 
shutoff to full open position and includes pre-set feature indicating degree of valve opening 
including memory position stop and indicator. 

2.5 AIR VENTS 

A. Manual Air Vents: 

1. For All Pipe Sizes In Accessible Locations Only:  Bronze body, quarter turn ball valve 
with minimum 1/4-inch discharge and inlet connections. Provide collection chamber at 
inlet and 1/4-inch tube with return bend on outlet, piped to point of collection. 

2. For Terminal Units In Accessible Locations: Bronze or brass body and non-ferrous 
internal parts, 150 PSIG working pressure, 225 deg. F operating temperature. 1/8-inch 
MNPT inlet connection. Coin or key operated, supply three keys minimum to owner. 
Similar to “Model 4V” by Bell & Gossett. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Do not attempt to repair defective valves; replace with new valves. 

3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. Install special purpose hydronic valves (safety relief valves, reduced pressure zone backflow 
prevention devices, pressure reducing valves, etc.) as specified in section 23 21 13 – Hydronic 
Piping. 

B. Install isolation valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 
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C. If valves with specified CWP ratings are not available, the same types of valves with higher 
CWP ratings may be substituted. 

D. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 inchand Smaller:  Threaded or solder joint ends. 

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. Install special purpose hydronic valves (safety relief valves, reduced pressure zone backflow 
prevention devices, pressure reducing valves, etc.) as specified in section 23 21 13 – Hydronic 
Piping. 

B. Install isolation valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

C. If valves with specified CWP ratings are not available, the same types of valves with higher 
CWP ratings may be substituted. 

D. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 inchand Smaller:  Threaded or solder joint ends. 

3.4 GENERAL DUTY VALVE SCHEDULE  

A. Unless otherwise specifically indicated elsewhere, use the following: 

B. Hydronic Flow Shutoff Service:   

1. 2 inch and smaller: Full Port Ball Valves 

C. Pressure Gage Shutoff Service:  Standard or Full Port Ball valves. 

D. Flow Adjustment and Balancing: 

1. Provide line size automatic flow control balancing valves for all individual terminal 
loads.  Size valve flow cartridges based on approved equipment submittal flow rates 
where different from that scheduled.  Include in contract changing cartridges on 10% of 
automatic flow control valves to some different flow as required during TAB and system 
commissioning work.  

E. Hydronic System Drain Service:  Provide drain valves at all system local or global low points as 
required for complete system drainage. 

1. 2 inch and smaller service: Provide ¾ inch full port ball or globe valves, with ¾ inch hose 
thread end and chained cap. 
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F. Hydronic System Air Venting: 

1. Manual vents: provide standard or full port ball valve, minimum 1/4” NPT; ½” NPT on 
4” and larger piping. 

2. Equipment Air Vents: 

a. Equipment Above Mains:  Connect run outs or risers to upper quadrant or top of 
mains.  Install vent assembly at branch high point, concealed within enclosure if 
possible, consisting of 1 in. diameter by 6 in. long air collection chamber with 1/4 
in. soft copper tube to manual valve.  Mount securely near bottom of enclosure, but 
not fastened to enclosure.  For individual units, radiators, fan convectors and units 
with return grilles:  Provide coin air vent valve, operated from discharge grille or 
access door.  Positioning of valve shall not interfere with removal of enclosure. 

b. Equipment Below Mains:  Connect piping run outs or risers to bottom or lower 
quadrant of mains.  Vent assembly not required in unit.  Provide means of purging 
and draining each unit.  Use tees instead of ells at low point of run outs. 

3.5 VALVE INSTALLATION 

A. When installing solder-joint end valves, protect valve body from soldering heat using water 
soaked rags or other heat sink method as required to avoid valve damage.  Leaking stems or 
seats on solder-joint end valves shall be subject to immediate replacement with new valve. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem and handle movement. 

E. Install all Manual Air Vents with air collection chamber above flow piping (minimum line size 
diameter x 6 inches long), and minimum ¼” tube extended to accessible location, terminating 
with ball valve located so liquid discharged during venting may easily be collected in minimum 
1 quart container.  

1. Coin vents may be connected directly to equipment served. 

3.6 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

END OF SECTION 23 05 23 
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SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC COMPONENTS 

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. Hangers and supports for (but not limited to) following components: 

a. Piping hangers and supports 
b. Duct hangers and supports 
c. Equipment hangers and supports 

2. Roof mounted supports and equipment penetrations including (but not limited to): 

a. Roof curbs. 

3. Miscellaneous components and accessories including (but not limited to): 

a. Fasteners 
b. Insulation protection systems 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of the Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide corrosion resistant construction as described below for hangers, hanger rods, supports, 
fittings, hardware, etc, unless otherwise noted or approved.  Note that not all products described 
below are available in corrosion resistance as required for all applications listed – select 
appropriate corrosion resistant products as required.  Multiple conditions may apply, in which 
case the more corrosion resistant construction is required: 

1. General purpose indoor: ASTM B-633 Fe/Zn 25 minimum zinc plated fasteners, ASTM 
B-653 G90 minimum sheet steel, factory baked enamel paint, or anodized. 

2. In contact with copper: Copper plated for size identification and felt lined or plastic 
coated. 

23 05 29 
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3. In contact with aluminum: Same aluminum alloy as equipment or 300 series stainless 
steel.  300 series stainless steel fasteners. 

4. Outdoors, in crawl spaces, manholes, pits, and below grade: 300 series stainless steel or 
post-fabrication (after forming, welding, drilling, etc.) ASTM A-153 hot dipped 
galvanized steel, minimum coating thickness 3 mils. 

5. Miscellaneous fabricated custom supports, anchor bases, etc..: painted in accordance with 
Section 23 05 00 – COMMON WORK RESULTS FOR HVAC. 

6. Other special conditions: where noted on drawings, provide materials of special 
temperature, corrosion resistance, or other properties, as required for durable and safe 
performance. 

B. Allowable Working Loads: 

1. Use only manufacturer’s load rated hangers, supports, and fasteners designed and rated 
for the intended service. 

2. Do not load connectors, hangers, or supports to more than the manufacturers’ 
recommended working load or the following: 

 
a. Use a safety factor of 5:1 minimum with respect to manufacturers’ published 

ultimate shear strength. 
b. Use a safety factor of 10:1 minimum with respect to manufacturers’ published 

ultimate tension or pull-out strength. 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer’s product literature, technical specifications, and other data 
required to demonstrate compliance with specified requirements for following components: 

1. Hangers and supports 
2. Roof mounted supports 
3. Miscellaneous components 

B. Roofing Work:  

1. Submit qualifications of proposed roofing and structural subcontractor(s) 

2. Submit copy of any existing roofing warrantee and certification by existing warrantee 
holder that proposed roofing subcontractor is certified to provide compliant roofing 
warrantee work and that this project’s roofing work will not (before construction) and has 
not (after construction) voided any warrantee. 

3. Submit copy of new warrantee for roofing performed on existing out-of-warrantee 
roofing. 
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C. All supports, etc., shall meet the approval of the Architects / Engineers.  Submit shop drawings 
showing fabrication and installation details including calculations for the following; include 
Product Data for components: 

1. Equipment supports. 
2. Include detailed layout and loading drawings for all above roof piping and equipment.  

1.6 QUALITY ASSURANCE 

A. Comply with applicable requirements of following standards for all hangers and supports: 

1. MSS-SP-58 Pipe Hangers and Supports – Materials, Design, and Manufacture.  
2. MSS-SP-69 Pipe Hangers and Supports – Selection and Application. 
3. ANSI / ASME Code for Pressure Piping B 31.1 
4. ASTM standards for corrosion resistant Zinc coatings. 
5. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
6. UL 203 Standard for Pipe Hanger Equipment and Fire Protection Service 
7. Metal Framing Association MFMA-2  
8. ANSI/ NFoPA NDS - National Design Specification for Wood Construction 
9. SMACNA – Sheet Metal and Air Conditioning Contractor’s National Association, Inc. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. For convenience, details and specifications have been based on product types as defined in MSS 
SP-58 and 69 where applicable, and, where not applicable, catalog numbers shown have been 
based on products by the listed manufacturers. 

2.2 PIPING ATTACHMENTS 

A. Individually Suspended Horizontal Rigid Piping or Tube Attachments: 

1. Band type:  

a. 1-1/4 inch diameter pipe size and less only. 
b. Formed steel loop overlapped at top with rod sized hole or insert nut.  With or 

without side insert closure. 
c. MSS SP-58 type 5, 6, or 10. 

2. Clevis type: 

a. Any size pipe or tubing. 
b. Formed steel bands top and bottom connected by sheer bolt. 
c. MSS SP-58 type 1. 
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3. Roller type: 

a. Any size pipe or tubing. 

b. Radiused or angled roller and steel axle; yoke for single hanger rod or end sockets 
for double rod applications.  Designed to accommodate longitudinal movement 
through roller action. 

c. MSS SP-58 type 41 and 43. 

4. Provide products by one of the following manufacturers:  

a. B-Line Systems, Inc., Highland Illinois, or equal 
b. ERICO/Michigan Hanger Co.; Solon, Ohio, or equal 
c. Grinnell Corporation; Pipe Support Division, Cranston, Rhode Island, or equal. 

B. Supported from below Horizontal Rigid Piping or Tube Attachments: 

1. Split Ring type:  

a. 1-1/4 inch diameter pipe size and less only. 

b. Cast malleable iron split ring with steel pivot and bolt, cast boss on one side 
threaded for standard rod or pipe attachment.  Designed to accommodate minimal 
longitudinal movement only. 

c. MSS SP-58 type 12. 

2. Stanchion Saddle type: 

a. Any size pipe and tubing. 

b. Radiused pipe saddle support with U-bolt upper restraint.  Threaded adjuster rod or 
pipe integral / welded to saddle for vertical adjustment.  Designed to accommodate 
minimal longitudinal movement only. 

c. MSS SP-58 type 37. 

3. Roller type: 

a. Any size pipe or tubing. 

b. Radiused or angled roller and steel axle with end sockets for double rod 
applications.  Provide with U-bolt upper restraint.  Designed to accommodate 
longitudinal movement through roller action. 

c. Roller MSS SP-58 type 41 and U-bolt MSS SP-58 type 24. 
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4. Provide products by one of the following manufacturers:  

a. B-Line Systems, Inc., Highland Illinois, or equal 
b. ERICO/Michigan Hanger Co.; Solon, Ohio, or equal 
c. Grinnell Corporation; Pipe Support Division, Cranston, Rhode Island, or equal. 

C. Group Supported or Suspended (Trapeze) Horizontal Rigid Piping or Tube Attachments 
(Common Support Beam): 

1. Support frame or trapeze beam of load rated brackets or channel strut product. 

2. U-Bolt type: 

a. Any size pipe or tubing. 

b. Insulation support system rests directly on beam or shim, with U-bolt or split strut 
clamp upper restraint.  Designed to accommodate minimal longitudinal movement 
only. 

c. U-bolt MSS SP-58 type 24, Strut clamp similar to B-Line “B-2000” series. 

3. Radius Roller type: 

a. Any size pipe or tubing. 

b. Radiused roller and steel axle with end sockets for double rod applications.  
Provide with U-bolt upper restraint.  Designed to accommodate longitudinal 
movement through roller action. 

c. Roller MSS SP-58 type 41 and U-bolt MSS SP-58 type 24.  

4. Angled Roller type:  

a. 6 inch diameter pipe size and less only. 

b. Angled rollers with steel axles and formed steel angle clips designed for channel 
strut mounting.  Provide with U-bolt upper restraint.  Designed to accommodate 
longitudinal movement through roller action. 

c. Roller similar to B-Line “B218” or “B219” and Strut clamp similar to B-Line “B-
2000”. 

5. Provide products by one of the following manufacturers:  

a. B-Line Systems, Inc., Highland Illinois, or equal 
b. ERICO/Michigan Hanger Co.; Solon, Ohio, or equal 
c. Grinnell Corporation; Pipe Support Division, Cranston, Rhode Island, or equal. 
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D. Individual Vertical Rigid Piping and Tube Attachments:  

1. Split Ring type:  

a. 1-1/4 inch diameter pipe size and less only. 

b. Cast malleable iron split ring with steel pivot and bolt, cast boss on one side 
threaded for standard rod or pipe attachment.  Designed to accommodate minimal 
longitudinal movement only. 

c. MSS SP-58 type 12. 

2. Riser clamp type:  

a. 1-1/2 inch diameter pipe size and larger. 

b. Twin formed steel bands with formed radius to fit pipe and extension wings drilled 
for clamping bolts, space between extension wings designed to accept various 
connections to building structure. 

c. MSS SP-58 type 8. 

3. Provide products by one of the following manufacturers:  

a. B-Line Systems, Inc., Highland Illinois, or equal 
b. ERICO/Michigan Hanger Co.; Solon, Ohio, or equal 
c. Grinnell Corporation; Pipe Support Division, Cranston, Rhode Island, or equal. 

E. Flexible Pipe, Tube, or Hose: 

1. Lengths three feet and under to be supported by adjacent piping system. 

2. Similar to attachments for rigid piping systems described above, with “V” notch bottom 
in lieu of radius, and associated continuous rigid trough angle of same material spanning 
between attachments. 

F. Piping Insulation Protection Systems: 

1. Pipe Insulation Shields: 

a. One Piece: 

1) Formed steel, minimum 18 gauge thickness, longer of 2 times diameter or 
12-inch long minimum, and 180 degree circumference, sized for insulation 
thickness.  

2) MSS SP-58/69 type 40. 
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b. Two Piece Sliding: 

1) Manufactured two piece sliding shield system designed to accommodate 
thermal movement. 

2) MSS SP-58/69 type 40 inner shield similar to one piece shield above 
adhered to pipe insulation, with second outer shield of formed steel, 
minimum 18 gauge thickness, one times diameter length 6-inch long 
minimum, and 180 degree circumference, sized to fit outside inner shield, 
with formed ribs to keep shield centered on support clevis or trapeze.  

3) Inner and outer shields separated by layer of PTFE (Teflon), minimizing 
friction between shields and allowing minimum four inches controlled pipe 
movement relative to hanger without insulation damage or outer shield 
moving past the end of the inner shield. 

2. Type “A” Insulation Protection System:  

a. 1” piping and smaller only. 
b. Provide one piece or two piece sliding shield as required by distance from piping 

anchors.  

3. Provide products by one of the following manufacturers:  

a. B-Line Systems, Inc., Highland Illinois, or equal 
b. ERICO/Michigan Hanger Co.; Solon, Ohio, or equal 
c. ICA Inc.; Lehighton, Pennsylvania, or equal. 
d. Buckaroos, Inc. 

2.3 DUCT ATTACHMENTS 

A. Per SMACNA Duct Manual standards for size, height, and location of ductwork, and as noted 
below. 

1. Materials and corrosion resistance as listed above. 

2. SMACNA load tables allow for no external loads on duct: provide for 200 lb external 
load on all duct hangers and supports.  Increase hanger and support sizes from SMACNA 
tables accordingly: 

a. Minimum band size 20ga. x 1 inch. 
b. Duct 48” wide and larger; provide trapeze style support of metal channel framing 

or angle iron, suspended from threaded rods. 

3. Hanger bands to extend down sides and turn under bottom 1 inch minimum for all duct 
sizes. Minimum (2) #10 sheet metal screws per hanger (one each on side and bottom), (2) 
screws minimum on sides for duct over 12 inches tall, 12 inches on center max. 

4. Round exposed duct: hang from twin half round bands and rods, or as otherwise detailed. 
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2.4 BUILDING ATTACHMENTS 

A. Structural Steel Connectors: 

1. C-Clamp style: 

a. FM approved, U.L. listed, steel or malleable iron C-clamp with hardened set screw 
and lock nut, tapped for rod size, typically eccentrically loads structure. 

b. Hanger rod bypasses structure: MSS SP-58 type 19.  
c. Hanger rod in line with set screw: MSS SP-58 type 23. 

2. Center Loading Beam and Channel Clamp Style: 

a. Forged or formed steel or malleable iron construction, beam clamps with 
connection for concentrically loading structure, of types as required by loading and 
configuration. 

b. MSS SP-58 types 21, 27, 28, 29, and 30. 

3. Pivoting or Adjustable Connection Style: 

a. Structural welding lug with forged steel clevis, side beam bracket, or other 
appropriate pivoting beam clamps as required for sloped steel.  

b. Use for sloped steel, where thermal movement requires pivot, where seismic 
controls requires non-moment building connection, and elsewhere as required. 

c. MSS SP-58 types, 21 or 22 with 16 or 17, 34, 57 with 14, etc...  

4. Provide products by one of the following manufacturers:  

a. B-Line Systems, Inc., Highland Illinois, or equal 
b. ERICO/Michigan Hanger Co.; Solon, Ohio, or equal 
c. Grinnell Corporation; Pipe Support Division, Cranston, Rhode Island, or equal. 

B. Existing Concrete Connectors 

1. Self-energizing tapered expansion bolt/sleeve: GSA specification FF-S-325, Group II, 
Type 3, Class 3, UL Listed, FM approved, complete with split expansion sleeve, washer, 
and hex head nut; similar to “Rawl Lok/Bolt” by Rawlplug. 

2. Dual-Interlocking Expansion Wedge Stud: GSA specification FF-S-325, Group II, Type 
4, Class 1, UL Listed, FM approved, complete with split expansion sleeve, washer, and 
hex head nut; similar to “Rawl-Stud” by Rawlplug. 

3. Dual-Interlocking Expansion Wedge Threaded Rod Anchors: UL Listed, FM approved, 
complete with split expansion sleeve; similar to “Rod Hanger Wedge Anchor” by 
Rawlplug.  

4. Provide products by one of the following manufacturers:  

a. Hilti, Inc.; Tulsa, Oklahoma, or equal 
b. Ramset/Red Head; Michigan City, Indiana, or equal 
c. Rawlplug Co. Inc.; New Rochelle, New York, or equal. 
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C. Hollow Masonry, Hollow Concrete, Pre-cast Plank Connectors 

1. Toggle Bolt Type: GSA specification FF-B-588C,Type 1, Class A with ultimate load 
capacities meeting or exceeding load capacities for hollow concrete block in 
conformance with ASTM C-90; similar to “Rawl Toggle Bolt” by Rawlplug. 

2. Epoxy/Screen tube type: Manufacturer’s load rated epoxy resistant to the chemical 
exposure of the application and capable of developing the ultimate strength of the 
threaded rod used, with stainless steel screen tube designed specifically for use with 
epoxy anchors in hollow masonry.  Use manufacturer’s recommended mixing/injection 
device.  Similar to the “Foil-Fast”, “Chem-Fast”, and “Chem-Stud” systems by 
Rawlplug. 

3. Through bolt, nuts, square plate steel washer (thickness equal to half bolt diameter, width 
equal to six diameters minimum).  

4. Provide products by one of the following manufacturers:  

a. Hilti, Inc.; Tulsa, Oklahoma, or equal 
b. Ramset/Red Head; Michigan City, Indiana, or equal 
c. Rawlplug Co. Inc.; New Rochelle, New York, or equal. 

D. Flanged Connectors: 

1. Applicable for attachment to building steel, concrete, or wood. 

2. Malleable iron flange base, with central threaded hole for connection to threaded rod and 
symmetrical side hole for securing to structure with appropriate fasteners, typically used 
with split rings, similar to “Model No. 365M" by ERICO/Michigan Hanger. 

3. Pipe Stanchion Flanged Support Plate and Floor Stand: ASTM A-536 ductile iron support 
plate with 1-inch rolled thread adjustment stud and nut, or 1/4-inch carbon steel base 
plate welded to schedule 80 threaded steel pipe, designed for use with Stanchion Saddle 
style supports described above; similar to “PS1236 Redi-Jack Pipe Support” by Red Hed. 

4. Provide products by one of the following manufacturers:  

a. B-Line Systems, Inc., Highland Illinois, or equal 
b. ERICO/Michigan Hanger Co.; Solon, Ohio, or equal 
c. Red Hed; Lincoln, Rhode Island. or equal. 

E. Wood Construction Fasteners:  

1. Apply NDS criteria to all structural wood connections.  

2. Use load rated through bolts, lag screws, coach screws, side beam brackets, and wood 
screws (nails not acceptable). Tighten connections between members.  Install fasteners 
without splitting wood members. 

a. Select fastener sizes that will not penetrate members if opposite side will be 
exposed to view or will receive finish materials.   
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2.5 ROOF MOUNTED SUPPORTS 

A. Roof Curbs: Double shell, galvanized steel, welded and painted, 1-1/2 inch minimum thickness, 
with pressure treated wood blocking, braced and fully insulated with rigid fiberglass insulation 
(3 PCF). Includes gasket at top of curb for airtight seal between curb and ventilator or fan.  
Provide raised cant, recessed, or flanged curb bottom to suit roof construction and insulation. 

1. Steel Thickness: 20 gauge up to 36 inches, 18 gauge 38 to 72 inches, and 16 gauge over 
72 inches. Provided with reinforcing and heavier gauge as required to adequately support 
weight load on curb; coordinate exact size with specified equipment. 

2. Minimum height of curbs above finished roof:  

a. 14 inches for curbs supporting exhaust and relief air equipment. 

3. Provide with pressure treated blocking, through bolted to structure with stainless steel 
fasteners, as required bringing base of curb into proper plane for installation. Blocking 
minimum width to be no less than blocking height. Refer to Division 6 section “Roof 
Rough Carpentry” for additional details. 

4. Provide products by one of the following: 

a. Pate or equal 
b. Con-Fab or equal 
c. Thy-Curb or equal 

B. Curb Adapters: Where shown on drawings, provide curb adapters to transition in size from curb 
to equipment provided as a part of this contract. Curb adapters of fully welded aluminum (12ga) 
or stainless steel (16ga) construction designed for continuous exposure to the elements. Provide 
with integral curb counter flashing and drip edge with minimum 2 inch downturn and quarter 
inch clearance to existing curb exterior on all sides and minimum two screws per side, sized for 
proper wind resistance, #12 ss screws minimum. Upper portion similar to Roof Curb above. 

2.6 MISCELLANEOUS COMPONENTS AND ACCESSORIES 

A. Wood Construction: 

1. Apply NDS criteria to all structural wood construction. 

2. Do not use wood where it may compromise the structure of the construction. Use steel 
and stainless steel members for mechanical supports in steel and concrete construction. 
Use wood structural members only in pre-existing wood construction. Use only grade 
stamped wood rated for the application.   

3. Do not use wood where it may compromise the fire resistance rating of the construction. 
Use fire resistance treated wood where applicable.  

4. Use decay resistant pressure treated wood and stainless steel fasteners adjacent to all 
penetrations of the thermal envelope and exterior to the buildings. 



Tetra Tech HANGERS AND SUPPORTS FOR HVAC COMPONENTS 

Architects & Engineers Project No. 363579-22001.3 23 05 29 /  Page 11 

5. Employ workers who are demonstrably skilled in working wood. Cut, fit, and place wood 
grounds, nailers, blocking, and anchorages neatly and accurately of sufficient size and 
strength to adequately support and anchor HVAC materials and equipment. Replace all 
sloppy and deficient work. 

B. Threaded Rods, Bolts, Nuts, Washers, Metals, Hardware, and Miscellaneous Assembly 
Components: 

1. Provide manufacturer’s load rated fasteners with size, strength and corrosion resistance as 
required for the application. 

2. Rods, bolts, machine screws: rolled forged ANSI B1 Class 2A or better thread, bolts and 
screws with heads as required by the application, length as required for full thread 
engagement of but minimal projection past receiving connector including building 
attachment, (double) nuts, equipment attachment, etc. 

3. Nuts: heavy pattern where space permits and where subject to repeated operation, ANSI 
B1 Class 2B or better thread. 

4. Washers: US pattern where space permits, SAE pattern otherwise, with toothed or split 
lock washer when attached to equipment with moving or vibrating parts. 

5. Sheet metal screws: self drilling, thread forming, hardened steel (hardened SS as 
required), load rated screws with hex heads designed for power driving 

6. Structural Steel:  ASTM A 36/A 36M, carbon-steel, black and galvanized, and/or series 
300 Stainless Steel plates, bars, angles, channels, and other shapes in thickness and size 
as required for load. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which hangers and supports are to be 
installed and notify Architect in writing of any conditions detrimental to proper and timely 
installation.  Do not proceed with installation until unsatisfactory conditions have been 
corrected in an acceptable manner. 

1. When Contractor confirms conditions as acceptable to ensure proper and timely 
installation and to ensure requirements for applicable warranty or guarantee can be 
satisfied, submit to Architect written confirmation.  Failure to submit written 
confirmation and subsequent installation will be assumed to indicate conditions are 
acceptable to Contractor. 

2. Identify any discrepancies between specifications and field conditions or changes 
required due to specific equipment selection, prior to installation.  Corrective work 
required by discrepancies after installation at Contractor's expense.   
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3.2 GENERAL INSTALLATION 

A. Provide complete hanger and support systems for piping and ductwork systems and equipment, 
including all necessary attachments, fasteners, threaded rods, bolts, miscellaneous hardware, 
and associated work as required. 

B. Provide specified products, installed in accordance with applicable sections of this specification, 
in accordance with the manufacturer's recommended installation instructions, and as detailed on 
the Drawings. 

C. Support pipe, duct, and equipment from the building structure. 

1. Provide approved miscellaneous support structure as required to attach hangers and 
supports to building structure in conformance with all applicable standards and related 
specification sections. 

2. Do not use chain, perforated hanger strapping or band, wire hangers, or kinked, bent, or 
otherwise damaged hangers and supports. 

3. Do not support one pipe from another, one duct from another, pipe from duct or 
equipment, or any similar combination. 

4. Install lateral bracing with pipe hangers and supports as required to prevent swaying. 

5. Provide special hangers and supports as shown on the drawings, as required to suit 
existing conditions, and as required for proper installation of equipment. 

D. Coordinate the installation with applied fireproofing and where possible install attachments to 
structure prior to fireproofing.  Where prior installation is not possible, repair fireproofing as 
required. 

1. Repair or replace any fireproofing removed or damaged during installation of 
components. 

2. Ensure repaired or replacement fireproofing continuously matches or exceeds rating of 
adjacent fireproofing and ensure that all warranties are maintained. 

E. Load Distribution:  Install hangers and supports so that live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

3.3 PIPE HANGER AND SUPPORT INSTALLATION 

A. Comply with MSS SP-58 and MSS SP-89 and as specified below.  Install hangers, supports, 
clamps, and attachments as required properly supporting piping from the building structure. 

B. Trapeze Pipe-Hanger Installation:  Arrange for grouping of parallel runs of horizontal piping, 
and support together on field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 
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2. Field fabricate from manufactured slotted channel system or structural shapes selected for 
loads being supported. 

C. Size piping attachments for insulated piping to fit outside insulation.  Size piping attachments 
for un-insulated piping to fit outside diameter of pipe. 

D. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping.  Provide for 
slope of trapeze supported piping systems with adjustable individual piping attachments. 

E. Pipe Hangers and Supports Spacing (Maximum):  

1. Provide hanger or support as close as possible to and within 24 inches of any elbow. 

2. Provide hanger or support on branch pipe within 24 inches of main at takeoff / tee. 

3. All Horizontal / Sloped Heating and Cooling Piping Systems: 

Piping Material  Maximum spacing of hangers. 

a. Copper ¾ in. and smaller 5 ft. 
b. Copper 1 in. and 1-¼ in. 6 ft. 
c. Copper 1½ in. and larger  8 ft. 
d. Annealed copper 3 ft. 
e. Flexible piping or hose  Continuous 

 
4. Vertical Piping: 

a. Steel and Copper 1¼ in and smaller  Two per floor level. 
b. Steel and Copper 1½ in and larger  One per floor level. 

F. Insulated Piping  

1. Center insulation shields at piping attachments and secure shield from lateral movements 
by wrapping PVC tape around circumference of piping insulation and shield at both ends 
of shield.  

2. At all piping attachments, provide piping insulation protection system of strength and 
configuration required to guarantee integrity of pipe insulation and associated vapor 
barrier.  Refer also to SECTION 23 07 00 HVAC INSULATION. 

3.4 BUILDING ATTACHEMENTS INSTALLATION 

A. Threaded Rod for Hangers: 

1. Double nut each end of each rod.  Threaded clamp, turnbuckle, etc. counts as one nut. 
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2. Rod size for individual pipe hangers and two rod / two pipe or duct trapeze style 
supports: 

Rod size: for Pipe size: for Duct size: 

3/8” 2” and smaller. 48” wide to 72” 
1/2”  2-1/2" and 3". Over 72” wide 
5/8”  4" and 5". 
3/4”  6". 

 
3. For multiple pipe or duct trapeze style supports with two rods for more than two pipes or 

two or more ducts, size rods according to manufacturers recommended safe working 
loads taking into account total hung weight, 200 pound live load, as well as capacity of 
structure; each rod not smaller than size shown above for largest pipe or the sum of the 
duct width in the trapeze.  Submit details of all such supports and connectors for approval 
before construction, including schedule of proposed sizes and capacities. 

B. Fastener Systems: Provide screws, bolts, approved anchors, etc., to secure piping, duct, 
equipment, supports, and miscellaneous components and accessories to structure. Nailing not 
permitted.  

1. Install all fastener systems and anchorage in strict accordance with fastener 
manufacturer’s instructions and as otherwise indicated below. 

2. Install building attachments within concrete slabs or attach to structural steel.  Install 
additional attachments at concentrated loads, including valves, flanges, and strainers, 
NPS 3” and larger and at changes in direction of piping.  Install concrete inserts before 
concrete is placed; fasten inserts to forms and install reinforcing bars through openings at 
top of inserts. 

3. Minimize eccentric loading of structure as follows: 

a. For paired point loads eccentrically suspended (C-clamp attached supply and 
return pipes, etc), suspend from opposite edges of structural member. 

b. For point loads over 400 pounds, use center loading beam clamps or other 
structurally concentric building attachment, and confirm proposed configuration 
with Engineer by submittal. 

4. For connections cast in place to new concrete, assume concrete strength as specified.  Do 
not apply loads to freshly cured concrete until written approval is received from 
contractor responsible for concrete strength. 

5. For connection to existing concrete: 

a. Connect only to sound concrete free of evidence of deterioration. 

b. Do not install connections or apply loads to recently cast curing concrete until 
written approval is received from contractor responsible for concrete strength.  Use 
compressive strength certified by ASTM approved test results. 
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c. For older existing concrete and in the absence of ASTM approved tests certifying 
otherwise, assume a concrete compressive strength of f’c  3000 psi 20.7 Mpa. 

d. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs 
less than 4 inches thick in concrete after concrete is placed and completely cured.  
Use operators that are licensed by powder-actuated tool manufacturer.  Install 
fasteners according to powder-actuated tool manufacturer's operating manual.  Do 
not use powder-actuated fasteners in precast concrete or in pull-out tension.  

6. For connection to wooden structures: Apply NDS criteria to all structural wood 
connections.  Unless grade stamped better, use #2 SPF / white wood strengths for fastener 
loading calculations. 

3.5 DUCT HANGERS AND SUPPORTS 

A. Install per SMACNA duct manual and as modified by the requirements of this section. 
B. Provide support spacing per building structural system but not greater than 8 feet. Provide extra 

support structure as required. 

3.6 ELECTRICAL WORK HANGER AND SUPPORT INSTALLATION 

A. Refer to Division 26 complete. 

3.7 ROOFTOP SUPPORT INSTALLATION 

A. Roof Curbs: 

1. Maintain existing roof warranties. Contractor is responsible for the installation of all 
Roof Curbs, Pipe Curbs, and Equipment Support Rails for their equipment complete.  
Employ the services of a qualified subcontractor specializing in roofing work and 
certified by the carrier of all new or existing roofing warrantees to perform warrantee 
compliant roofing work as required for this project.  Employ the services of a qualified 
subcontractor specializing in structural work to perform structural roof support work as 
required for this project.   Use their services to cut roof openings, provide structural 
support and installation of Roof Curbs, Pipe Curbs, and Equipment Support Rails, and to 
patch roofing cuts complete.  Refer to SECTION 01 73 00 - EXECUTION for additional 
requirements and procedures for cutting openings in existing roofs and roof decks.   

a. If existing roofing is out of warrantee, provide minimum two year warrantee for 
roofing work of this contract. 

2. Provide larger of curb height scheduled on Drawings or as recommended by equipment 
manufacturer, but not less than 14 in. above finished roof.  Refer to required installation 
details and provide additional curb height where finished roof surface is above curb 
mounting flange. 
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3. Provide all roof curbs required for all rooftop-mounted equipment in Contract. 

a. Provide structural support for roof deck around all roof curbs and roof deck 
penetrations 12 inch x 12 inch and larger, unless specifically indicated otherwise 
elsewhere on the Contract Documents. Refer to drawings for additional support 
details around roof openings. 

b. Refer to Section 06 10 00 – ROUGH CARPENTRY, for additional wood blocking 
requirements. 

c. Verify exact size and location and set and secure unit to roof. 

d. Set and secure curb or support level as required by manufacturer of equipment 
served and as required by the installation details of the seismic restraint system. 
Provide tapered shims as required up to 3-1/2 inch thick.  If structure slopes more 
than 3-1/2 inch over length of curb, provide sloped curb to match structure so as to 
minimize shims.  Provide corrosion-resistant fasteners as required to secure curbs 
to deck or structure, coordinate with subsequent roofing requirements. 

e. Coordinate roof openings and set and secure curbs in ample time so as to avoid 
delay in construction schedule. 

f. Coordinate in curb access: 

1) Coordinate roof deck removal within curbs in all cases with Architect, 
Owner, Construction Manager and all affected trades as required to optimize 
access. 

2) In general, for exhaust fan, provide for below curb service access by 
complete removal of roof deck internal to curb throat free area. 

3) Coordinate special circumstances requiring exceptions to above with 
Architect and equipment manufacturers. 

g. Prevent water entry into building.  Provide roofing work as required to flash curbs.  
Provide counter flashing and gaskets with curb mounted equipment as required to 
keep water from entering curb.  Provide temporary caps as required until 
permanent installation is made. 

h. Install Curb Adapters in manner similar to how supported equipment is secured to 
curb. Provide complete with closed cell gaskets, minimum two stainless steel 
fasteners per side and additionally as required for equipment support. 

3.8 ADJUSTING 

A. Adjust all hangers and supports after installation of piping and associated equipment to 
distribute loads equally on attachments and to achieve proper pitch for the applicable piping 
system. 
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B. Trim excess length of continuous-thread hanger and support rods as required - avoid hazardous 
protrusion. 

3.9 PAINTING AND TOUCHUP 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Division 09. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 23 05 29 
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC COMPONENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Pipe labels. 
3. Duct labels. 
4. Stencils. 
5. Valve tags. 
6. Equipment Location Ceiling Markers 

1.3 SUBMITTALS 

A. Procedural Requirements:  Comply with requirements of SECTION 01 33 00 - Submittals and 
as modified below. 

1. Specified Products: If product to be incorporated into Project is specified by name and 
product designation in Part 2 below, submit “As-Specified Verification Form” (attached 
to SECTION 01 33 00 - Submittals) in lieu of “Product Data” identified below in this 
Article. 

2. Equivalent Products or Substitutions: If product to be incorporated into Project is not 
specified by name and product designation in Part 2 below, comply with all Action 
Submittal requirements specified below. 

B. Action submittals:  

1. Submit manufacturer’s data sheets for all proposed products demonstrating compliance 
with specifications. 

C. Closeout Information, for inclusion in Operations and Maintenance Manual: 

1. Approved submittal. 

a. If “As-Specified Verification Form” submittal is approved, also include product 
data for all identification components used. 

23 05 53 
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2. Include all information required in SECTION 01 78 23 – Operation and Maintenance 
Data. 

3. Valve Chart - Refer to SECTION 23 05 00 – Common Work Results for HVAC, for 
details. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 
C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Paint: Refer to DIVISION 09. 

B. 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. Brimar Industries, Inc. or equal. 
2. Campbell International (Ltd.), or equal. 
3. Craftmark Identification Systems, Fort Worth,  Texas, or equal 
4. EMED Company, Inc., Buffalo, New York , or equal 
5. Seton Name Plate Company, New Haven, Connecticut, or equal 

2.2 LABELS 

A. Warning Signs and Equipment Labels: 

1. Material and Thickness:  Brass, 0.032-inch minimum thickness, and having predrilled or 
stamped holes for attachment hardware, or multilayer, multicolor, plastic labels for 
mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment 
hardware 

2. Minimum Label Size:  Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

3. Colors:  

a. Brass Labels: black in-filled letters on brass background 
b. Plastic Labels: white letters on black plastic background 
c. Warning Signs: yellow letters on black background. 

4. Able to withstand temperatures up to 160 deg F. continuously. 



Tetra Tech INDENTIFICATION FOR HVAC COMPONENTS 
Architects & Engineers Project No. 363579-22001.3 23 05 53 / Page 3 

5. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

6. Fasteners:  Stainless-steel rivets or self-tapping screws. 

7. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Equipment Label Content:  Include equipment's Drawing designation or unique equipment 
number and equipment function. 

C. Warning Sign Content:  Include caution and warning information, plus emergency notification 
instructions. 

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Include Equipment Schedule in Operation and 
Maintenance Manual. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference 
of pipe and to attach to pipe without fasteners or adhesive.  Secure in place with full 
circumference tape wrap. 

C. Pipe Label Contents:  Include identification of piping service using abbreviations indicated 
below, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate 
both directions, or as separate unit on each pipe label to indicate flow direction (flow 
direction arrow circumference tape preferred). 

2. Lettering Size:  In accordance with ANSI 13.1 and as follows: 
 
Outside diameter: Letter Height:  

a. 2” or less ¾” 
b. 6” or less 1.25” 
c. 10” or less 2.5” 
d. Over 10” 3.5” 
 

3. Pipes too small to be directly labeled: provide hanging equipment tag with ½” lettering. 
Outside diameter indicated is to outside of pipe insulation on insulated piping. 
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D.  Piping Systems: Identify the following systems as indicated:  

1. Heating Hot Water Supply (HWS) 
2. Heating Hot Water Return (HWR)  

2.4 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, and having predrilled holes for attachment hardware. 

B. Colors: Letter color, black; background color, white. 

C. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

D. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

E. Minimum Letter Size:  One inch for viewing distances up to 60 inches, and proportionately 
larger lettering for greater viewing distances.  Include secondary lettering two-thirds to three-
fourths the size of principal lettering. 

F. Fasteners:  Stainless-steel rivets or self-tapping screws. 

G. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

H. Duct Label Contents:  Include identification of duct service, duct size (inches x inches clear 
inside dimensions, side labeled first), and an arrow indicating flow direction.  

1. Unless specifically indicated otherwise on Drawings, use duct service designations 
below, where (SYSTEM) is the equipment served: 

a. (SYSTEM) TOILET EXHAUST 

2. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 
directions, or as separate unit on each duct label to indicate flow direction. 

2.5 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter 
height of 1-1/4 inches for ducts (1 inch for each five feet viewing distance). 

1. Stencil Material:  Durable, thin, as required to make crisp stenciled pattern. 
2. Stencil Paint:  Exterior, gloss, acrylic enamel black unless otherwise indicated.  Paint 

may be in pressurized spray-can form. 
3. Identification Paint:  Exterior, acrylic enamel in colors according to ASME A13.1 unless 

otherwise indicated. 
4. Stenciled Label Contents: as described in pipe and duct labels above. 
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2.6 VALVE TAGS 

A. Valve and Hydronic Specialty Identification:  Provide 1-1/2-inch diameter brass tags, 0.032-
inch minimum thickness, with predrilled or stamped holes for attachment with #16 brass jack 
chain, factory engraved or stamped with 1/2-inch letters for piping system abbreviation and 1/2-
inch numbers, with black in fill, legend as described below. 

1. Stamp "H" and valve number for each main, riser, zone, and branch heating valve.  

B. Provide manufacturer’s tags for all balancing fittings. 

C. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. Include valve-tag 
schedule in Operation and Maintenance Manual. 

2.7 EQUIPMENT LOCATION CEILING MARKERS 

A. 5/8-inch diameter celluloid covered or vinyl PSA backed stickers, suitable for ink notation on a 
colored face; color coded as follows: 

1. Yellow: Volume Dampers  
2. Blue: Isolation Valves 
3. Green: Controls Devices (valves, automatic dampers, controllers) 
4. Orange: Equipment (VAV boxes, fan coils, blower coils, fans, pumps, etc.) 
5. Red: Fire Dampers  

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 
B. Locate equipment labels where accessible and visible. 
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3.3 PIPE IDENTIFICATION 

A. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or 
rectangles and flow direction arrows, complying with ASME A13.1, on each piping system.  
Stencils shall be crisp and neat with no overspray, drips, runs, or other imperfections visible 
from normal viewing distance. 

1. Identification Paint:  Use for contrasting background. 
2. Stencil Paint:  Use for pipe marking. 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 15 feet along each run. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

3.4 PIPE LABEL INSTALLATION 

A. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or 
rectangles on each piping system. 

1. Identification Paint:  Use for contrasting background. 
2. Stencil Paint:  Use for pipe marking. 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 15 feet along each run. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 
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3.5 DUCT LABEL INSTALLATION 

A. Install plastic-laminated duct labels with permanent adhesive on air ducts. 

B. Stenciled Duct Label Option:  Stenciled labels, showing service, size, and flow direction as 
indicated above, may be provided instead of plastic-laminated duct labels, at Installer's option, 
for concealed ductwork or if lettering larger than 1 inch high is needed for proper identification 
because of distance (over ten feet) from normal location of required identification.  Stencils 
shall be crisp and neat with no overspray, drips, runs, or other imperfections visible from 
normal viewing distance.  Refer to Division 09 sections on painting for more information. 

C. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 
50 feet in each space where ducts are exposed or concealed by removable ceiling system. 

3.6 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 
hose connections; and HVAC terminal devices and similar roughing-in connections of end-use 
fixtures and units.  List tagged valves in a valve schedule. 

1. Valve Numbering System:  Extension of and compatible with existing valve numbering 
system, where valves are installed in existing building or in addition to existing building.  
Do not duplicate existing numbers; verify existing numbers in the field 

2. Verification:  Verify existing valve numbers in field and provide valve numbering 
avoiding duplication of existing numbers. 

3.7 EQUIPMENT LOCATION CEILING MARKERS 

A. Provide markers in the metal grid of lay-in tile, in metal panel ceilings, at access doors in hard 
ceilings, and other locations as appropriate, indicating the location of dampers, valves, controls, 
equipment, fire dampers, and other devices as required.  Write on markers with sharply 
contrasting permanent ink in neat handwriting clearly identifying equipment located beyond 
mark with abbreviation used in valve chart, equipment schedule, etc. 

END OF SECTION 23 05 53 
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

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. Testing, Adjusting, and Balancing (TAB) Work shall be a joint effort of the Contractor and the 
TAB Agency, performed with the intention of leaving the systems involved in a properly 
functioning and balanced flow condition as designed and indicated in the Construction 
Documents, similar to the “Total System Balance” condition described in the AABC Standard.   

1. The division of responsibility for the TAB Work is outlined below.  Contractor to 
perform preparation and ancillary work described below, with the option of 
subcontracting a portion of their work to the TAB Agency, but the TAB Agency must 
take sole responsibility for any portion of the preparation or TAB Work defined as the 
TAB Agency’s Work. 

2. TAB Agency Work to be performed by a fully qualified independent TAB Agency as 
described in quality assurance below and as approved by the Architects and Engineers, to 
be paid for by the Contractor responsible for HVAC Work as a first tier subcontract to 
their work. 

B. Section includes preparation for, and Testing, Adjusting, and Balancing (TAB Work) of HVAC 
components, equipment, and systems: 

1. Contractor Preparation and Participation: 

a. Place systems in satisfactory operating condition as detailed below prior to the 
arrival of the TAB Agency for the specified TAB Work, and notify the TAB 
agency, Construction Manager, and Engineer in writing when systems are ready 
for TAB Work.  

b. Attend and actively participate in coordination and TAB meetings. 

c. Keep TAB Agency apprised of construction schedule as required facilitating TAB 
agency job site visits prior to concealment of work.  Provide overall construction 
schedule to TAB agency at coordination meetings and TAB meetings, update 
schedule regularly noting milestones and dates affecting TAB review and work 
schedule, and provide at minimum 7 calendar days notice prior to concealment. 

d. Coordinate and provide mechanical and controls systems operation, revisions, and 
other ancillary work as required during TAB Work, as detailed below. 

23 05 93 
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e. Make changes as required to create a testable, balanceable system, as 
recommended by TAB agency but only as approved by the Engineer. 

2. TAB Agency Preparation: 

a. Review Construction Documents and Coordination Drawings with Engineer, 
Construction Manager, and Contractor and assist in preparation of submittals, 
particularly Coordination Drawings, dampers, and balancing valves, by preparing 
recommendations to Contractor and Engineer on locations of balancing valves, 
dampers, access doors, test connections, etc., as well as any other special 
considerations affecting the TAB Work and/or the fabrication or engineering of the 
systems.  Documentation of assistance shall be both by mutually agreed upon 
notations on the submittals / sheet metal Shop Drawings prior to submittal, and by 
TAB Agency’s letter accompanying submittal, verifying review and TAB Agency 
approval of the specific submittal.   

b. Visit job prior to concealment of work, repeatedly if necessary due to construction 
scheduling, check work, and advise the Contractor, Construction Manager, and 
Engineer on correctness of locations of dampers, access doors, test connections, 
etc., as well as any other special considerations affecting the TAB work.  Advise in 
writing, copied to the Contractor, Construction Manager, and the Engineer within 3 
days of the site visit but in any event before concealment. 

C. TAB Work includes: 

1. Testing of all mechanical components for performance, calibration, capacity, and other 
characteristics as outlined below and as required, demonstrating conformance with 
contract documents and submittals. 

2. Adjusting and Balancing of all mechanical components of this project as described in the 
contract documents, achieving specified air and water flow at all terminal equipment, 
distribution at lowest noise levels and energy use, and achieving specified thermometer, 
gauge, and sensor instrument accuracy and calibration, all as outlined below. 

3. Documentation, correspondence, data recording, reporting, and demonstration all as 
outlined below and elsewhere in the contract documents. 

4. Coordination with other Contractors, subcontractors, Construction Manager, Owner’s 
Representatives, and Architect / Engineer as required achieving specified TAB results. 

1.3 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 
B. ASHRAE: American Society of Heating, Refrigerating, and Air-Conditioning Engineers 
C. Contractor: The entity contracted to perform the HVAC Work described in these contract 

documents. 
D. NEBB:  National Environmental Balancing Bureau. 
E. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
F. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory 

Accreditation Program. 
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G. TAB:  Testing, adjusting, and balancing. 
H. TABB:  Testing, Adjusting, and Balancing Bureau. 
I. TAB Agency:  An entity engaged to perform TAB Work who is qualified and approved to do so 

as described below. 

1.4 SUBMITTALS, GENERAL 

A. Contractor: 

1. Prior to submittal of any equipment affecting TAB Agency, review with TAB Agency 
and obtain commentary and approval as described in “Summary” Article. Include TAB 
Agency review commentary with affected submittals. 

2. Immediately upon approval of other submittals, provide the TAB Agency with copies of 
approved submittals, including Shop Drawings of all hydronic and air systems and 
equipment requiring balancing. 

1.5 ACTION SUBMITTALS 

A. Contractor: 

1. Perform no work affecting TAB prior to TAB Agency approval.  
2. Within 30 days after award of Contract, submit TAB Agency qualifications proposal for 

approval 

B. TAB Agency:  

1. Submit TAB Agency qualifications proposal for approval. 

a. Name and contact information of proposed TAB Agency,  
b. Documentation that they meet the qualifications specified in "Quality Assurance" 

Article, 
c. Evidence of current TAB Agency  and TAB Supervisor Certification, 
d. List of instruments to be used in testing and balancing, with current certification of 

all instruments’ calibration, 
e. Examples of data forms proposed for each system type showing input cells for this 

Project’s required data, 
f. 3 regional references for comparable recent jobs. 

2. Submit Strategies and Procedures Plan:  Within 30 days of Architect’s approval of TAB 
Agency, submit TAB strategies and step-by-step procedures as specified in "Preparation" 
Article. 

3. Submit Certified Final TAB Report. 
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1.6 INFORMATIONAL SUBMITTAL  

A. Contractor and TAB Agency: 

1. Systems Readiness Report as described more fully below. 

B. TAB Agency: 

1. Instrument Calibration Reports: Include the following on calibration agency letterhead: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 
f. Test data points over range qualified – standards and measured values. 

2. Contract Documents Examination Report:  Within 15 days of Architect’s approval of 
TAB Agency, submit the Contract Document Examination Report as specified in Part 3. 

3. Include commentary with all Contractor submittals affecting TAB work as described 
above. 

4. Pre-Construction Inspection and Testing Report: Prior to removal of any affected 
construction. 

1.7 QUALITY ASSURANCE 

A. TAB Agency, Employee, and TAB Work Qualifications: 

1. TAB Agency: Fully certified current member of "Associated Air Balance Council" 
(AABC), "National Environmental Balancing Bureau" (NEBB), or “Testing, Adjusting, 
and Balancing Bureau” (TABB), specializing in the adjusting and balancing as specified 
in this Section of systems as specified and as shown on the Contract Documents, with 
minimum three years documented experience as a fully certified member, and three 
current regional references for projects of comparable scope. 

2. TAB Field Supervisor:  Employee of the TAB Agency and currently certified by AABC, 
NEBB, or TABB as a Testing, Balancing and Adjusting Supervisor.  

3. TAB Technician:  Employee of the TAB Agency and currently certified by AABC, 
NEBB, or TABB as a TAB technician. 

4. All TAB Work: Performed by direct employees of the TAB Agency, who are either TAB 
Field Supervisors themselves, or who are TAB Technicians working under the direct 
supervision of a TAB Field Supervisor. 

B. Conform to basic procedures and methods outlined by applicable publications in testing and 
balancing of air and water systems by the following organizations, and as modified by this 
document: 
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1. Associated Air Balance Council (AABC).  
2. National Environmental Balancing Bureau (NEBB). 
3. Testing, Adjusting, and Balancing Bureau (TABB). 
4. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) 
5. American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) 
6. Individual manufacturer requirements and recommendations. 

C. TAB Report Data Forms: Follow AABC, NEBB, TABB, or SMACNA format as modified by 
the data requirements of this Project, subject to submittal approval. 

D. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that the TAB team complied with the approved TAB plan and the procedures 
specified and referenced in this Specification. 

E. Instrumentation Type, Quantity, Accuracy, and Calibration:  Instruments as described in 
ASHRAE 111, Section 5, "Instrumentation.", all currently certified as calibrated by a NRTL or 
NVLAP in accordance with Division 01 Section “Quality Requirements”. 

F. Contractor: maintain qualified personnel at Project for system operation, trouble-shooting, 
making system changes, and performing mechanical adjustments in conjunction with TAB 
procedures. 

1.8 PROJECT CONDITIONS 

A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire TAB 
period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

B. Environmental Requirements: Accomplish TAB work under appropriate outdoor temperature 
conditions. 

C. Concealed Conditions:  Before concealment of systems, verify and advise on type and location 
of balancing devices and test points.  Make changes as required to balancing facilities. 

1.9 COORDINATION AND SCHEDULING  

A. Refer to Division 00 and Division 01 for overall project sequencing and scheduling 
requirements.  All HVAC work required for, and, approvable balancing in accordance with the 
requirements of this section is required to be complete before Contract Substantial Completion. 
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1. Contractor: Assure that all HVAC work required to properly and completely test and 
balance the various systems, occurs in a timely fashion coordinated with the overall 
project schedule as required, with final readiness reported at minimum two calendar 
weeks prior to contract scheduled Substantial Completion Date.  For HVAC Work 
required to be performed simultaneous with TAB Work, coordinate schedule with TAB 
agency and provide qualified staffing as required keeping pace with TAB agency 
personnel. Coordinate and report partial systems readiness to TAB agency to allow TAB 
work to proceed in an orderly fashion. 

2. TAB Agency: Assure that all TAB Work and all subsequent reporting on same occurs in 
a timely fashion coordinated with the overall project schedule prior to contract scheduled 
Substantial Completion Date.  For HVAC Work required to be performed simultaneous 
with TAB Work, coordinate schedule with Contractor and provide qualified staffing as 
required to complete TAB work and reporting within two calendar weeks of final HVAC 
systems readiness for TAB.  

B. Tab Agency: Coordinate, schedule, and run a TAB Strategies and Procedures meeting, with 
Contractor, Owner, Architect, Engineer, Controls Subcontractor, and Commissioning Agent all 
present.  Provide TAB Plan and agenda in advance, and produce and distribute meeting 
minutes. 

C. Contractor and TAB Agency: Perform all examination and preparation work required and 
submit Systems Readiness Report(s) prior to beginning TAB work. 

D. Contractor and TAB Agency: After submission of Systems Readiness Report, coordinate and 
schedule all preparation and TAB work with each other, Architect/Engineer, Construction 
Manager, and Owner,.  Notify O/AE/CM/Cx team of all scheduled TAB work test dates and 
times in writing with at least seven days' advance notice for each visit. 

1. Cooperate with other contractors and affected subcontractors as required to provide 
complete and proper testing, adjusting, and balancing of HVAC systems. 

E. Accomplish TAB Work during construction period as soon as the systems are complete enough 
to perform TAB work. Coordinate with project phases and before Owner takes possession.  
TAB work and approval of at least partial pencil copy reports is required before Owner takes 
possession. 

F. Multiple visits will be required for phased construction in cooperation with construction 
schedule, with multiple “pencil copy” submittals of partial TAB reports required promptly as 
each phase of TAB work is accomplished.   

G. Perform balancing for record at final stage when all previously completed sub-systems are 
checked and re-balanced to design performance.  

H. Contractor and TAB Agency are subject to recall to site to verify report information before 
acceptance of the report by the Architect. 

I. Contractor: provide 2 additional copies of Shop Drawings and other submittals for all 
equipment and systems to be tested and balanced to TAB Agency as soon as possible but no 
later than 60 days prior to scheduled completion of equipment and systems installation. 
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J. TAB Agency:  

1. Verify that Contractor has placed all systems and equipment in satisfactory operating 
condition as required allowing TAB Work to be properly performed. 

2. Cooperate with Contractor and affected subcontractors as required to provide complete 
and proper testing, adjusting, and balancing of air and water systems. 

3. Visit Project prior to concealment of Work and note location of dampers, test 
connections, and similar items.  Record this information, transmit to Contractor, and 
incorporate on Record Drawings. 

PART 2 - PRODUCTS  

2.1 EQUIPMENT 

A. TAB Agency: Provide tools, ladders, recording meters, gauges, thermometers, velometers, 
anemometers, Pitot tubes, inclined gauge manometers, magnehelic gauges, amprobes, 
voltmeters, psychrometers, tachometers, ultrasonic or other non-intrusive flowmeters, and all 
other instrumentation required to perform specified TAB work.  Accurately calibrate all 
instruments. 

1. Make instruments available to Architect to facilitate spot checks during testing and back-
checking. 

2. Provide additional balancing devices as required. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. By TAB Agency: 

1. Examine the Contract Documents to become familiar with Project requirements and to 
discover conditions in systems' designs that may preclude proper TAB of systems and 
equipment. 

2. Visit Site and examine existing systems before construction and new / re-worked systems 
prior to concealment of construction to check on and advise regarding location of 
installed balancing devices, such as test ports, gage cocks, thermometer wells, 
thermometers and gages, flow-control devices, balancing valves and fittings, volume 
dampers, test connections, etc.  Verify that locations of these balancing devices are 
accessible. TAB Agency shall advise Contractor and Architect of TAB Agency findings 
by letter. 

3. Examine the submittals for HVAC systems and equipment.  Verify that proposed 
equipment can be balanced as specified and as required.  Provide commentary on all 
submittals advising where additional balancing devices are needed or configuration 
adjustment is desired to facilitate TAB work.  
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4. Examine design data including HVAC system descriptions, statements of design 
assumptions for environmental conditions and systems' output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 

5. Examine test reports specified in individual system and equipment Sections. 

6. Examine manufacturer’s equipment performance data including pump and fan curves. 

a. Relate performance data to Project conditions and requirements, including system 
effects that can create undesired or unpredicted conditions that cause reduced 
capacities in all or part of a system. 

B. By Contractor: 

1. Examine systems and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections has been performed, and all TAB 
preparation as described in “Preparation” Article is complete. 

3.2 PREPARATION 

A. TAB Agency:  

1. Prepare a TAB plan that includes site specific strategies and step-by-step procedures with 
this project’s equipment identified. 

B. Contractor: Before TAB work commences on any portion of the system, and before new system 
startup, verify that systems are complete and in proper operating condition.  Ensure the 
following, as applicable: 

1. Equipment is operable, in a safe and normal condition, and is of the size and capacity 
specified in the Contract Documents, bearings are greased, and equipment with 
functioning controls is ready for operation.  Required modifications to systems shall be 
made in advance of the TAB Agency’s arrival for that portion of the work. 

2. Provide proper equipment start-up as specified, complete with manufacturer’s filled out 
standard published start-up forms. 

3. Temperature control systems are operable to the extent required for that portion of the 
TAB Work.  Control valves must at least be installed complete and hand operable.  
Automatic dampers must be operable and under control.  Safety interlocks and controls 
on HVAC equipment must be properly functional. 

4. All motors, pumps, and fans have correct rotation. 

5. Permanent electrical-power wiring is complete, and proper thermal overload protection is 
in place for all electrical equipment. 

6. All ductwork, air handlers, grilles, registers, and diffusers are installed, complete, and 
cleaned of dust and debris. 
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7. All piping, terminal radiation, boilers, chillers, heat exchangers, pumps, valves, required 
pressure taps, and hydronic specialties are correctly installed, complete, operational, and 
clean. 

8. All ductwork, diffusers and registers have dampers where specified, and all hydronic 
systems have balancing and isolation valves where specified. 

9. Duct system leakage has been tested where required and minimized. 

10. Hydronic systems are flushed, vented, cleaned, leak free, and filled with specified heat 
transfer fluid. 

11. Hydronic expansion tank has been pre-charged to the proper pressure and systems filled 
to proper cold fill pressure. 

12. Glycol based systems have specified glycol fill station properly installed and set to fill at 
appropriate pressure, and alarm EMCS on pump operation. 

13. System pump suction piping is properly vented to ensure absence of entrained air. 

14. All manually set dampers (fire, fire/smoke, register, grille, diffuser, and manual volume 
dampers) operate smoothly and are adjusted open.  All automatic dampers have actuators 
and required linkages installed and rough adjusted. 

15. All hydronic systems valves are installed with proper direction of flow and operate 
smoothly, balancing valves are adjusted open, two-way control valves are open, three-
way valves are properly installed for their intended function of diverting or mixing fluid 
flows, and service valves are open or closed as required for normal flow. 

16. Make preliminary adjustments to airflow patterns of all registers, grilles, and diffusers to 
obtain uniform space temperatures and air movement free from objectionable drafts and 
noise.   

17. Clean new final design filters are installed everywhere called for. 

18. Hydronic strainers are clean and any temporary screens are replaced with permanent 
screens.  Sidestream filters have clean new filter bag installed and valves are closed. 

19. Coil fins are clean and straight. 

20. Access doors in ducts are closed and duct end caps are in place. 

21. Access doors necessary to reach duct volume dampers, balancing valves, and measuring 
stations are installed in accessible locations and are operable. 

22. As-built conditions are accurately recorded on working as-built drawings, including 
locations of all access points, manual and automatic dampers, isolation, balancing, and 
control valves, fittings, and all other items affecting TAB work.  Provide copies of these 
annotated as-built drawings for TAB agency’s use during TAB work.  
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C. Contractor: 

1. Prepare and submit Systems Readiness Reports to Engineer, Commissioning Agent, and 
TAB Agency, with itemized checklists of the above items as appropriate for the 
equipment to receive TAB Work, with a column for Contractor indicated status and 
another with room for TAB Agency commentary, itemizing any remaining deficiencies 
discovered and confirming all systems preparation and examination has been properly 
performed. 

a. Include itemized list of all examination and preparation procedures outlined above 
and as otherwise required by TAB Agency’s procedures, with initialed dated 
verification of each item by authorized responsible party. 

b. Promptly report abnormal conditions in mechanical systems or conditions that 
prevent system balance.  If, for design reasons, system cannot be properly 
balanced, report as soon as observed. 

2. Report any defects or deficiencies observed during performance of TAB procedures. 

D. TAB Agency: 

1. Review, edit, and submit annotated Contractors Systems Readiness Reports to 
Contractor, Engineer, and Commissioning Agent, with itemized TAB Agency 
concurrence or commentary, itemizing deficiencies discovered and confirming all 
systems preparation and examination has been properly performed, with initialed dated 
verification of each item by authorized responsible party. 

a. Report abnormal conditions in mechanical systems or conditions that prevent 
system balance within 24 hours of discovery.  If, for design reasons, system cannot 
be properly balanced, report as soon as observed. 

2. Report any defects or deficiencies observed during performance of TAB procedures.  
Observe and record system reactions to changes in conditions.  Record default set points 
if different from indicated values.  Include updates in partial TAB report submittals.  
Adjust as-built drawings as required to accurately reflect deviations from draft as-built 
set. 

3. Promptly report abnormal conditions in mechanical systems or conditions that prevent 
system balance.  If, for design reasons, system cannot be properly balanced, report as 
soon as observed. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. In the following TAB procedures portions of Part 3 Execution of this document, the procedures 
are deemed to be TAB Agency work unless specifically identified as Contractor work. 

B. Contractor required assistance and Ancillary Work during TAB Agency Work includes the 
following general work categories and notes on Contractor Work requirements in subsequent 
specific procedure descriptions: 



Tetra Tech TESTING, ADJUSTING AND BALANCING FOR HVAC 

Architects & Engineers Project No. 363579-22001.3 23 05 93 /  Page 11 

1. Maintain mechanically qualified personnel at Site to perform necessary mechanical 
modifications and adjustments in conjunction with TAB procedures. 

2. Operate systems. 

3. Provide trouble-shooting. 

4. Cut insulation, pipes, ducts, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. Properly plug all holes. Provide new 
insulation that matches removed materials, finished in accordance with Division 23 
Section "HVAC Insulation." 

5. Change air filters as required. 

6. Adjust automatic damper linkages so they all operate smoothly and close tightly. 

7. Perform necessary controls operations required for TAB procedures. 

8. Re-adjust / make final adjustments to registers, grilles, and diffusers in cooperation with 
Owner and TAB Agency as required to obtain uniform space temperatures and air 
movement free from objectionable drafts and noise.  As this affects system pressure 
drops, this must be completed before final airflow balancing. 

9. Make any required additions or changes in types, locations, etc., of balancing equipment. 

10. Provide other mechanical adjustments as required in conjunction with TAB procedures. 

11. Leave system in proper working order, closing access doors, closing doors to electrical 
switch boxes and securing cover plates, restoring thermostats to specified settings, 
restoring systems to automatic operation as required, replacing ceiling tiles, plugging 
access ports and repairing insulation, cleaning, etc... 

C. Tab Agency: Perform testing and balancing procedures on each system according to the 
procedures contained in AABC's "National Standards for Total System Balance", 
ASHRAE 111, NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of 
Environmental Systems", or SMACNA's "HVAC Systems - Testing, Adjusting, and 
Balancing", and in this Section. 

1. Provide all testing and Balancing as required by the specific procedures outlined below 
and as required to provide the final test report as described below.  

2. Mark equipment and balancing devices, valve position indicators, and similar controls 
and devices, with paint or other suitable, permanent identification material to show final 
settings. 

3. Take and report testing and balancing measurements in inch-pound (IP) units. 
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3.4 GENERAL PROCEDURES: AIR SYSTEMS TESTING, ADJUSTING, AND BALANCING 

A. Visit Site prior to concealment of construction to check and advise regarding location of 
dampers, test connections, etc.  TAB Agency shall advise Contractor and Architect of TAB 
Agency findings by letter.  

B. Review sheet metal shop drawings and mark locations of all required balancing dampers before 
duct fabrication. 

C. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 
duct in such a manner that local flow dynamics have a negligible effect on the measurements.  
Use multiple, bidirectional, traverses if flow measurements cannot be made in a section with at 
least 8 diameters straight duct upstream and 4 diameters of straight duct downstream from the 
measuring station.  Mark all traverse locations on plans in report.  

D. After adjustments, take measurements to verify balance has not been disrupted.  Verify that 
disruptions in balance have been corrected. 

E. Permanently mark valve, damper, and other adjustment device settings at devices to simplify 
restoration of settings.  Record settings and include in report.  Set and lock memory stops. 

F. Procedures: 

1. Verify that all systems are complete and operable as scheduled. 

2. Verify that registers, grilles, and diffusers are adjusted to obtain uniform space 
temperatures and air movement free from objectionable drafts and noise.  Cooperate with 
Owner and Contractor and reach agreement on air distribution pattern before proceeding. 

3. Provide temporary filter media as follows:  with the system fully operational, all dampers 
open, and the fan running at the scheduled RPM, check submittal values for new, midlife, 
and final/clogged filter pressure drops, check and record air pressure drop across the new 
clean final design filters, and provide temporary media to approximate midlife pressure 
drop across the filters for use during balancing.  Record and report both pressure drop 
values at the final design flowrates.  Adjust filter differential pressure switches to trip at 
correct final/clogged filter pressure drop in cooperation with Energy Management and 
Control System manufacturer's representative. 

4. With the system fully operational, all dampers open, and the fan running at the approved 
submittal RPM, measure the airflow through all terminal units as well as the total system 
volume, without making any adjustments, and formulate a plan for preliminary 
adjustments of dampers and fan speed.  Terminal units shall be defined to include all 
diffusers, registers, grilles, duct entries, louvers, hoods, etc.; i.e., wherever air enters or 
leaves ductwork whether indoors or outdoors.  Record and report all initial values. 
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5. In cooperation with Energy Management and Control System manufacturer's 
representative, make mechanical adjustments of automatically operated dampers to 
operate as specified, indicated, and/or noted.  Adjust and set the extreme operating 
conditions of these dampers and check completed damper control operations for proper 
calibration, reporting to control installers conflicts with those requiring adjustment.  Test 
leakage of closed dampers. Adjust and set intermediate positions of outside air and return 
air dampers as required to achieve design outside airflow requirements defined in the 
sequence of operations, and / or calibrate outside air flow meters at this point.  Balance 
variable volume systems at maximum air flow rate with full cooling and at minimum air 
flow rate with full heating 

6. Adjust terminal units to the proportionally correct cfm, not necessarily the design cfm. 

a. If all the dampers in a branch line’s terminal units must be adjusted to limit cfm, 
then use the branch line volume damper to limit the pressure drop across the 
terminal units in that branch so that at least one terminal unit’s damper remains 
wide open but still has the correct flow.  Adjust all branch ducts to proper 
proportional cfm in this way, leaving the volume dampers in the flow limiting 
branches wide open. 

b. Provide branch duct volume control by duct internal devices such as dampers and 
splitters only to the extent that the most open damper or splitter remains wide open 
and adjustments do not create objectionable air motion or sound levels.  Under no 
circumstances shall total air system volume be throttled back to design flow 
through the partial closing of all dampers and splitters. 

c. Record and report all initial adjustment positions and proportional flowrates 
achieved. 

7. Vary total air system flowrate by adjustment of fan speeds.  Provide drive changes 
required. 

8. Verify that all terminal units are at the design cfm to within the balancing tolerance, and 
if not, repeat steps f. and g. above until design conditions are satisfied. 

9. Test and record final motor, drive, air moving equipment, exhaust fan, damper, and 
terminal unit information at this point. 

10. Test and record air heating and cooling coil information after this point, as follows: 

a. Perform this step in conjunction with hydronic system balancing and after cooling 
and heating systems are operational. 

b. Set hydronic control valve to fully open at design flow and temperature as 
described below.  Allow cooling coils to become fully wet with condensation.  
Test temperatures outside of the line of sight to the coil. 

c. Test and adjust coil performance for all data indicated to be on report test sheets. 
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3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure total airflow. 

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse 
measurements, measure airflow at terminal outlets and inlets and calculate the total 
airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical and 
upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 
possible, upstream from the flexible connection, and downstream from duct 
restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum 
that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling unit, 
rooftop unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions. 

5. Review Record Documents to determine variations in design static pressures versus 
actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments 
to accommodate actual conditions. 

6. Obtain approval from Architect for adjustment of fan speed higher or lower than 
indicated speed.  Comply with requirements in Division 23 Sections for air-handling 
units for adjustment of fan sizes to achieve indicated air-handling-unit performance. 

7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required 
brake horsepower. 
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B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows within specified tolerances. 

1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and calculate 
the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and adjust 
volume dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted.  Continue to 
adjust submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of 
indicated values.  Make adjustments using branch volume dampers rather than extractors and 
the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the 
Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.6 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports with pertinent design data, and number in sequence starting at pump to end 
of system.  Check the sum of branch-circuit flows against the approved pump flow rate.  Correct 
variations that exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare hydronic systems for testing and balancing according to the following, in addition to the 
general preparation procedures specified above: 

1. Open all manual valves for maximum flow. 

2. Check liquid level in expansion tank. 

3. Check makeup water-station pressure gage for adequate pressure for highest vent. 

4. Check flow-control valves for specified sequence of operation, and set at indicated flow. 
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5. Set differential-pressure control valves at the specified differential pressure.  Do not set at 
fully closed position when pump is positive-displacement type unless several terminal 
valves are kept open. 

6. Set system controls so automatic valves are wide open to heat exchangers. 

7. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so 
motor nameplate rating is not exceeded. 

8. Check air vents for a forceful liquid flow exiting from vents when manually operated. 

3.7 PROCEDURES FOR HYDRONIC SYSTEMS 

A. Measure flow at all automatic flow control valves to verify that valves are functioning as 
designed. 

B. With the system fully operational, all branch and terminal isolation, balancing, and control 
valves open, and the pump running at 60Hz/VSD bypass, measure the flow through all terminal 
units as well as the total system volume, without making any adjustments, and formulate a plan 
for preliminary balancing valve adjustment.  Record and report all initial flow and pressure drop 
values. 

C. Adjust all manual balancing valves to the proportionally correct gpm, not necessarily the design 
gpm. 

1. If all the valves in a branch line’s terminal units must be adjusted to limit gpm, then use 
the branch line manual balancing or isolation valve to limit the pressure drop across the 
terminal units in that branch so that at least one terminal unit’s balancing valve remains 
wide open but still has the correct flow.  Adjust all other branch lines to proper 
proportional gpm in this way, leaving the balancing valves in the flow limiting branches 
wide open. 

2. Provide branch volume control by balancing valves only to the extent that the most open 
valve remains wide open and adjustments do not create objectionable hydronic sound 
levels.  Under no circumstances shall total system volume be throttled back to design 
flow through the partial closing of all branch valves. 

3. Record and report all initial adjustment positions and proportional flowrates achieved. 

3.8 PROCEDURE FOR MISCELLANEOUS DEVICE TESTING 

A. Test and adjust all devices on project as required to correctly report the data listed below under 
paragraph on final report. 

3.9 TOLERANCES 

A. Adjust system totals to the sum of the connected load (plus leakage for air systems) rather than 
the scheduled pump or fan capacity. 
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B. Adjust air handling systems as follows: 

1. Main ducts (ie. each fan system) to within minus 5 percent and plus 10 percent of the 
design values. 

2. Branch ducts and terminal units to within plus or minus10 percent of the design flow. 
3. A total maximum variation of 10 percent between terminal units designated as “typical of 

(#)”. 

C. Adjust hydronic systems as follows: 

1. Branch lines and radiation to within 10 percent of the design flow values 
2. A total maximum variation of 10 percent between terminal units designated as “typical of 

(#)” 

3.10 PRELIMINARY REPORTING 

A. Contract Document Examination Report:  Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for proper 
systems' balancing.  Recommend changes and additions to systems' balancing devices to 
facilitate proper performance measuring and balancing.  Recommend changes and additions to 
HVAC systems and general construction to allow access for performance measuring and 
balancing devices. 

B. Pre-Construction Inspection and Testing Report: Prior to removal of any affected construction, 
prepare and submit report outlining results of Pre-Construction Inspection and Testing as 
outlined above and on the contract drawings. 

C. Status Reports:  Prepare biweekly progress reports to describe completed procedures, 
procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems 
found in systems being tested and balanced.  Prepare a separate report for each system and each 
building floor for systems serving multiple floors. 

3.11 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop Drawings and 

product data. 
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C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 

2. Name and address of the TAB contractor. 

3. Project name. 

4. Project location. 

5. Architect's name and address. 

6. Engineer's name and address. 

7. Contractor's name and address. 

8. Report date. 

9. Signature of TAB supervisor who certifies the report. 

10. Table of Contents with the total number of pages defined for each section of the report.  
Number each page in the report. 

11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 

14. Notes to explain why certain final data in the body of reports vary from indicated values. 

15. Test conditions for fans performance forms including the following: 

a. Conditions of filters. 

D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present 
each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 
5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 
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E. Exhaust Fan Data (PRE, PWE, EF, F): 

1. Location 
2. Manufacturer 
3. Model 
4. Air flow, specified and actual 
5. Total static pressure (total external), specified and actual 
6. Inlet pressure 
7. Discharge pressure 
8. Fan motor and drive data 
9. Fan RPM( for VSD driven fans, under various design conditions including at least full 

heating, 100% OA economizer, and full cooling loads). 

F. System-Coil Reports:  For water coils of terminal units, include the following: 

1. Unit Data: 

a. System and air-handling-unit identification. 
b. Location and zone. 
c. Room or riser served. 
d. Coil make and size. 
e. Flowmeter type. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 
b. Entering-water temperature in deg F. 
c. Leaving-water temperature in deg F. 
d. Water pressure drop in feet of head or psig. 
e. Entering-air temperature in deg F. 
f. Leaving-air temperature in deg F. 

G. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid 
representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F. 
d. Duct static pressure in inches wg . 
e. Duct size in inches. 
f. Duct area in sq. ft.. 
g. Indicated air flow rate in cfm. 
h. Indicated velocity in fpm. 
i. Actual air flow rate in cfm. 
j. Actual average velocity in fpm. 
k. Barometric pressure in psig. 
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H. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 
b. Location and zone. 
c. Apparatus used for test. 
d. Area served. 
e. Make. 
f. Number from system diagram. 
g. Type and model number. 
h. Size. 
i. Effective area in sq. ft.. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 
b. Air velocity in fpm. 
c. Preliminary air flow rate as needed in cfm. 
d. Preliminary velocity as needed in fpm. 
e. Final air flow rate in cfm . 
f. Final velocity in fpm. 
g. Space temperature in deg F. 

I. Electric Motors: 

1. Manufacturer 
2. HP/BHP 
3. Phase, voltage, amperage (nameplate, actual, and no load) 
4. RPM 
5. Service factor 
6. Starter size, rating, heater elements 

J. Automatic Air Dampers (AAD, TBAAD, or internal to air moving equipment): 

1. Location 

2. Manufacturer 

3. Model 

4. Airflow, specified and actual. 

5. Check closed position leakage and report. 
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6. Damper and/or actuator position at all required positions, along with associated controls 
signal required to achieve position.  Coordinate required positions of return air and 
outside air ventilation control dampers with positions required by required ventilation 
rates.  Refer to SECTION  23 09 00 – INSTRUMENTATION AND CONTROLS FOR 
HVAC, and coordinate damper position adjustment with temperature controls and 
Owner’s required occupancy schedule. 

7. Total static pressure drop at all required positions. 

K. Manual Air Volume Dampers (VD, or shown with no text as: ˥  ): 

1. Location. 
2. Report final damper position as angular deviation of blades from axial, with 0° being 

fully open and 90° being closed.  Mark this position on duct at damper also. 
3. Total static pressure drop across damper in as balanced condition. 

L. Air Distribution Test Sheet (registers, grilles, and diffusers): 

1. Air terminal number 
2. Room number/location 
3. Space Temperature 
4. Terminal type 
5. Terminal size 
6. Area factor 
7. Design velocity 
8. Design air flow 
9. Test (initial, adjusted, and final) velocities 
10. Test (initial, adjusted, and final) air flows 
11. Percent of design air flow 

M. Louvers, Goosenecks: 

1. Air terminal number / drawing designation 
2. Room number/location 
3. Terminal type 
4. Terminal size 
5. Free Area 
6. Design velocity  
7. Test (final) velocity 
8. Design air flow 
9. Test (final) air flow  
10. Percent of design air flow 
11. Design Pressure drop 
12. Test (final) pressure drop 

N. Automatic Balancing Valves Reports: 

1. Identification/station 
2. Location 
3. Size 
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4. Manufacturer 
5. Model 
6. Design flow rate 
7. Functional pressure drop range. 
8. Actual/final pressure drop at system full flow condition. 

O. Hydronic Control Valves Reports: 

1. Location 
2. Manufacturer 
3. Model 
4. Flowrate, specified and actual. 
5. Pressure drop at full flow condition. 

P. Controls Sensors Reports: 

1. Coordinate work with Energy Management and Control System. 

2. Test all controls system temperature, pressure, air monitoring (CO2, CO, combustible 
gasses, humidity, etc.), and electrical current analog sensors for mid normal operating 
range accuracy.  Adjust where applicable. 

3. Test all controls system temperature, pressure, air monitoring (CO2, CO, combustible 
gasses, humidity, etc.), and electrical current digital (on/off) sensors/switches for trip 
point.  Adjust where applicable. 

4. Verify that locations shown on Operators Work Station are schematically correct. 

5. Identification/number 

6. Location 

7. Service 

8. Manufacturer 

9. Temperature, test reading and actual 

10. Pressure, test reading and actual 

11. Air composition, parts per million, test reading and actual. Test and adjust at normal 
ambient and alarm conditions. 

Q. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 
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3.12 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly check 
measurements to verify that the system is operating according to the final test and balance 
readings documented in the final report. 

2. Check the following for each system: 

a. Measure water flow of each device. 
b. Verify that balancing devices are marked with final balance position. 
c. Note deviations from the Contract Documents in the final report. 

B. Final Inspection: 

1. After initial inspection by TAB Agency is complete and documentation verifies that 
testing and balancing are complete and accurately documented in the report, request that 
a final inspection be made, giving at minimum 7 calendar days’ notice.  Deliver copies of 
Draft Final Report to Engineer and Commissioning Authority with final inspection 
request. 

a. Engineer may elect to postpone final inspection upon delivery of written notice to 
TAB Agency that significant portions of the required TAB results are missing 
from draft report.  If inspection is postponed, TAB Agency shall promptly return to 
site and provide missing TAB Work, then submit a revised draft and request the 
Final Inspection again. 

2. The TAB Agency and Contractor’s qualified technicians are to provide access, tools, and 
measurements during the inspection in the presence of the TAB Agency Supervisor and 
the Commissioning Authority. 

3. Commissioning Authority will randomly select measurements, documented in the report 
or as required by contract, to be rechecked.  Rechecking will be limited to either 10 
percent of the total measurements recorded or the extent of measurements that can be 
accomplished in a normal 8-hour business day. 

4. If rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED."  If recheck calls for a measurement that is required but cannot be found in the 
draft report, the missing measurement will be noted as “MISSING”. 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the TAB Work will be considered 
defective and rejected.  If the number of "MISSING" measurements is greater than 10 
percent of the total measurements checked during the final inspection, the TAB Work 
will be considered defective and rejected. 
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C. If TAB Work is considered defective and rejected, proceed as follows: 

1. Recheck all measurements and make adjustments.  Revise the final report and balancing 
device settings to include all changes; resubmit the final report and request a second final 
inspection.  Pay all costs associated with second inspection including Commissioning 
Authority’s reasonable additional fees. 

2. If the second final inspection also fails, Owner may require additional inspection similar 
to second inspection or may contract the services of another TAB agency to complete 
TAB Work according to the Contract Documents and deduct the cost of the services from 
the original TAB Agency's final payment. 

D. Prepare test and inspection reports. 

3.13 ADDITIONAL TESTS 

A. Re-check and adjust systems approximately 6 months after final acceptance and submit report: 

1. Measure the total flow rate of each of the systems originally covered by this section. 

2. For each of the systems that no longer operate at design flow measure the flow at each of 
the terminals of that system. 

3. Measure the flow at any terminals included in the original balancing, reported by the 
Owner or Architect to have continued or new problems.   

4. Adjust system changes back to the design values if possible, and submit reports in writing 
to the Architect, Contractor, and Owner, noting any changes and/or complaints, and 
offering an interpretation of the cause and significance of the problems.  

END OF SECTION 23 05 93 



Tetra Tech HVAC INSULATION 

Architects & Engineers Project No. 363579-22001.3 23 07 00 /  Page 1 

SECTION 23 07 00 – HVAC INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes materials and installation requirements for mechanical component insulation 
and related accessories. 

1. Insulation Materials: 

a. Cellular glass. 
b. Flexible elastomeric. 
c. Mineral fiber. 
d. Phenolic. 
e. Polyisocyanurate. 

2. Insulation Accessories: 

a. Adhesives. 
b. Lagging adhesives. 
c. Sealants. 
d. Factory-applied jackets. 
e. Field-applied jackets. 
f. Tapes. 
g. Securements. 
h. Corner angles. 
i. Insulation protection systems 

1.3 DEFINITIONS 

A. “Concealed”: Work within or behind various construction elements, or in crawl spaces or 
trenches, that is not exposed to view when Project has been completed. (Areas above ceilings, 
including above Auditorium or Large Group Instruction partially open “cloud” ceilings and 
chases are considered a concealed location.) 

B. “Exposed”: Anything exposed to view when project has been completed. 

1.4 SUBMITTALS 

A. Comply with requirements of SECTION 01 33 00 – Submittal Procedures and as modified 
below. 

23 07 00 
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B. Provide all submittals required by this Section concurrently. 

C. Product Data 

1. Submit complete manufacturer’s product information for each type of insulation and 
accessory specified in this section demonstrating compliance with specified requirements 
and including: 

a. Thermal and vapor transmission performance. 
b. MSDS information. 
c. Flame spread / smoke developed data. 
d. Manufacturer’s recommended installation methods. 

D. Submit insulation schedule indicating each required service with type of insulation, thickness 
and R value, covering method, finishes, and any applicable notes. 

E. Contract Closeout Submittals:  Comply with requirements of DIVISION 1 sections on closeout, 
including submission of maintenance instructions as item in "Operating and Maintenance Data" 
manual described there. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Provide insulation system installation by qualified Installers who are 
trained in installation of each proposed insulation material and product with at least one of the 
following qualifications: 

1. Have successfully completed a mechanical insulation apprenticeship program by the 
Department of Labor, Bureau of Apprenticeship and Training,  

2. Have successfully completed an ASHRAE / NIA 8 hour Mechanical Insulation Training 
course or equal, or  

3. Have five years documented experience as a mechanical insulation specialist with 
references attesting to successful completion of at least three comparable projects. 

1.6 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 
23 Section "Hangers and Supports for HVAC Components." 

B. Coordinate clearance requirements with piping Installer for piping insulation application, duct 
Installer for duct insulation application, and equipment Installer for equipment insulation 
application.  Before preparing piping and ductwork Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and finishes and 
for space required for maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that have 
satisfactory test results. 
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B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. For convenience, details and specifications have been based on products by the following 
manufacturers:  

1. Armstrong; Lancaster, Pennsylvania  
2. Benjamin Foster 
3. CertainTeed; Valley Forge, Pennsylvania 
4. Fit Tight Covers, Inc. 
5. Johns Manville; Defiance, Ohio  
6. Kingspan Tarec 
7. Knauf; North Carolina  
8. No Sweat Valve Wraps, Inc. 
9. Owens-Corning; Toledo, Ohio 
10. Polyguard Products Inc., Ennis, Texas 
11. Thermaxx, LLC. 
12. Or Approved Equal. 

2.2 MATERIALS 

A. Pipe and Fitting Insulation: Provide pipe insulation in compliance with ASTM C 585 
Dimensional Standards. 

1. Insulation Thickness: 

a. Pipe and fitting insulation thicknesses specified assume an insulation conductivity  
(k) value of 0.27 btu•in/hr•ft2•ºF. For pipe and fitting insulation with conductivity 
other than 0.27 btu•in/hr•ft2•ºF, insulation must be thicker for higher conductivity 
and may be thinner for lower conductivity as required to achieve same or higher R 
value.  Adjust insulation thickness from that specified in accordance with the 
following formula:  

T = r[(1+t/r)K/k-1] where: 

1) T = Adjusted insulation thickness, inches 
2) r = Actual pipe outside radius, inches. 
3) t = Insulation thickness specified, inches. 
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4) K = actual insulation conductivity, btu•in/hr•ft2•ºF. 
5) k = specified conductivity, 0.27 btu•in/hr•ft2•ºF. 

b. Hydronic Piping for Heating: 

1) Pipe sizes ½ inch through 1-¼ inches .......... 1-1/2 inch 

c. Runout piping in restricted spaces where it is not possible to provide the specified 
thickness may use reduced thickness insulation as required by space restriction. 

2. Interior Above Grade Hydronic Piping Insulation: 

a. ASTM C547, cylindrically molded preformed rigid half pipe shell forms, factory 
one-piece “hinged” construction. 

1) Rigid pipe or tube insulation may be of mineral wool, fiberglass, closed cell 
glass, formed polyisocyanurate, or formed phenolic. 

2) Thermal Conductivity (“k”): Measured in accordance with ASTM C 335.  
For k values greater than 0.27, include calculations and compliant increased 
thickness proposed. For k values equal or less than 0.27, provide specified 
insulation thickness or calculations justifying thinner insulation. 

3) Jacket: All Purpose (AP) vapor barrier jacket with: 

a) White kraft paper outer surface bonded to aluminum foil, reinforced 
with fiberglass yarn, permanently treated for fire and smoke safety 
and to prevent corrosion of foil. 

b) Self sealing pressure sensitive lap. 

c) Water Vapor Permeance: ASTM E96, Procedure A, 0.02 perm 
maximum. 

d) Puncture resistance: ASTM D781, 85 scale units minimum 

e) Burst resistance: ASTM D774, 100psi minimum. 

f) Similar to “150TL facing” as used in “AP T Plus Jacket” and tape by 
Johns Manville, or equal. 

3. Fitting and Valve Insulation: Precut fiberglass blanket to match thickness, appearance 
and insulation value of adjacent pipe insulation; similar to “Hi Lo Temp Fiber Glass 
Insulation Insert” by Johns Manville, with fitted protective jacket specified for the 
installation. 
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B. Pipe and Fitting Protective Jackets: 

1. Intended for permanent installation on non-serviceable components only.  

2. Interior Pipe and Fitting Insulation Protective Jacket:  

a. Plastic: High-impact, UV resistant polyvinyl chloride, white, paintable, covering 
designed to fit over AP jacketed  insulated piping systems, molded to fit various 
sizes of fittings and piping as required; similar to “Zeston 2000 or Zeston 300 PVC 
Jacketing” by Johns Manville. 

1) 20 mil thickness: Fittings and valves in interior applications eight feet above 
finished floor and higher. 

2) 30 mil thickness: Fittings, valves, and straight pipe in interior applications 
lower than eight feet above finished floor.  

b. Aluminum: Circumferentially corrugated 20mil thick or embossed 24 mil thick, 
with approved moisture barrier, with matching preformed fitting covers by same 
manufacturer.  Similar to Corrolon by Childers. 

C. Valve Covers, Serviceable Hydronic Component Insulation Jackets:  

1. 2” nominal size and smaller Autoflow Control and Control Valves, and other similar 
piping components needing periodic service, maintenance or adjustment - provide easily 
removable insulation jacket requiring no special tools for installation or removal / 
replacement: 

a. Factory fabricated removable and reusable cover similar to products by No Sweat 
Valve Wraps, Inc., or approved equal. 

b. Size so outer jacket overlaps adjoining sections of pipe insulation. 

c. Flame and smoke spread 25/50 per ASTM E-84 or less. 

d. Maximum k- factor .26 or matching surrounding insulation, using fiberglass 
blanket. 

e. Outer jacket made of material equal to DuPont Tychem® QC (polyethylene coated 
Tyvek) , overlapping and completely covering the insulation with seams joined by 
integral elastic banding and tabs made from hook and loop fasteners (Velcro).  

f. Butt ends and stem penetrations have sewn-in-place elastic. On cooling service, 
provide PSA backed closed cell foam gasket material adhered to stem penetration 
or surrounding insulation jacket between substrate and elastic jacket closure, as 
required insuring a complete vapor seal.  
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D. Duct Insulation 

1. Provide insulation thickness on ducts, plenums, and equipment equal to height of flanges, 
but not less than thickness required to achieve duct insulation R values specified herein: 

a. R=6 deg. F-sq. ft.-h/Btu-in: 

1) All interior HVAC duct where insulation is required, unless otherwise noted 
elsewhere. 

2. Rigid Board:  3 PCF minimum density glass fiber board (6PCF when exposed in 
mechanical or utility spaces) or phenolic, with factory-applied AP vapor barrier; similar 
to “800 series Spin-Glas” and “AP” facing by Johns Manville, or Kingspan KoolDuct.  

3. Semi-Flexible: 2.5 PCF minimum density continuous glass fiber oriented strand sheets, 
with factory-applied AP vapor barrier.  Strand orientation such that material has 
comparable rigidity to board type insulation above in one direction and comparable 
compressive strength, but is flexible enough in the other direction to wrap curved 
surfaces at a factory recommended minimum bend radius of 3T where T is the material 
thickness.  Similar to “CrimpWrap” by CertainTeed. 

4. Flexible:  Glass fiber blanket, 3/4 PCF minimum density, with factory-applied, flame-
resistant, FSK jacket; all joints taped; similar to Owens Corning “Fiberglas All Service 
Duct Wrap”. 

E. Ductwork Insulation Protective Jackets: 

1. All Purpose (AP) Vapor Barrier for Duct Insulation: White kraft paper outer surface 
bonded to aluminum foil and reinforced with fiberglass yarn, permanently treated for fire 
and smoke safety and to prevent corrosion of foil. 

a. Water Vapor Permeance: ASTM E96, Procedure A, 0.02 perm maximum. 
b. Puncture resistance: ASTM D781, 85 scale units minimum 
c. Burst resistance: ASTM D774, 100psi minimum. 
d. Similar to “150TL facing” as used in “AP T Plus Jacket” and tape by Johns 

Manville, or equal. 

2. Foil-Skrim-Kraft (FSK) Vapor Barrier for Duct Insulation: Foil faced outer surface 
bonded to kraft paper backing and reinforced with fiberglass yarn, permanently treated 
for fire and smoke safety and to prevent corrosion of foil. 

a. Water Vapor Permeance: ASTM E96, Procedure A, 0.02 perm maximum. 
b. Similar to “FSK Jacket” and tape by Johns Manville, or equal. 

F. Insulation Accessories: 

1. Mechanical Pin Fasteners:  Provide welded or adhered pins of length based on 
manufacturer’s recommendations for insulation density and thickness, securely holding 
insulation with insulation manufacturer’s recommended compression. Mechanical Pin 
Fastener types include: 
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a. Stud style welded pins minimum 12 gauge diameter with matching push-on 
washers. Welded on with capacitor discharge type pin welder with no burn through 
or undercutting. Welded on prior to insulation application allowing for inspection 
prior to insulating. 

b. Cup head style welded minimum 12 gauge diameter with integral washers. Welded 
on with capacitor discharge type pin welder with no burn through or undercutting. 
Welded on after insulation application dis-allowing inspection of pin welds 
without insulation removal. Not permitted for any Class A or tighter duct, not 
permitted for any fire rated duct insulation application. 

c. Adhered style with perforated metal back plate (minimum 4 square inches surface 
area) welded to 12 gauge pins with matching push washers, bonded with full 
coverage of manufacturer’s recommended adhesive.  Not permitted for any fire 
rated duct insulation application. 

d. Not permitted: PSA backed “peal and stick” pins, sheet metal fastening screws, or 
any other penetration of duct by fasteners. 

2. Insulation Securement Bands: For larger cylindrical surfaces and fire rated duct 
insulation, tension securement bands may be used to supplement or replace mechanical 
pin fasteners.  Provide bands of material compatible with insulation and system being 
insulated, minimum ½ inch wide and as required to avoid compressing insulation at 
required securement tension (3/4 inch minimum for diameters over 36 inches), 24 gage 
thick or thicker.  End buckles of similar material. Wrapping or securing with wires not 
permitted. 

3. Insulation Covering Canvas: 8 oz., 100 percent cotton, with flame spread 10 and smoke 
developed 0 ratings; similar to “Thermocanvas” by Fattal, Chicago, Illinois. 

4. Insulation Tapes: Provide insulation manufacturers’ recommended and matching tapes, 
matching characteristics of exterior jacket of insulation, in widths as required and as 
specified below to seal all gaps and reinforce vulnerable areas in vapor barrier.  Provide 
tapes with peel off protective coating covering high performance acrylic adhesive unless 
manufacturer documents superior performance of alternative recommendation. 

5. Insulation Adhesives and Mastics: Provide insulation manufacturers’ recommended and 
matching adhesives and mastics, as required and as specified below to seal all gaps and 
reinforce vulnerable areas in vapor barrier.  Provide with water based and low VOC 
formulations unless manufacturer documents superior performance of alternative 
recommendation and performance deficiencies of water based low VOC products. 

6. Corrosion Inhibition Coating: 

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) Polyguard Brand, ReactiveGel™ RG-2400 series of coatings and 
accessories. 
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b. Materials shall be compatible with insulation materials, jackets, substrates, and 
conditions of service.  Provide product formulation specifically designed for the 
conditions of service.  

c. Product is a field applied gel chemical surface  conversion  compound  utilizing  
reactive mineralization  technology, creating a corrosion resistant mineral barrier 
50-200 angstroms deep into the metal surface which increases in thickness as time 
passes. 

d. Viscosity: Brookfield method; 200,000-300,000 cps  

e. Specific Gravity: Gravimetric; 0.98-1.08 

f. Application: Spray, rag, brush, roll, glove. 

g. Corrosion test performance, thickness .025": 

1) 1000 hours Accelerated Weathering per ASTM B117 - pass with no 
corrosion.  

2) ASTM G-23 – pass with no corrosion. 

h. Service Temperature Range:  Minus 40 to plus 350 deg F. depending on 
formulation. 

i. Color:  Blue.  

j. V.O.C.: EPA Method; NONE  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

B. Verify that systems and equipment to be insulated have been tested and are free of defects. 
C. Verify that surfaces to be insulated are clean and dry. 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 
E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a 
corrosion inhibition coating to surfaces to be insulated as follows: 
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1. All non-galvanized ferrous components with a service temperature below ambient 
(chilled water and chilled water/glycol systems):  Coat with one full coverage coat of 
specified corrosion inhibition coating.  Consult coating manufacturer for appropriate 
coating materials and application methods for operating temperature range. 

C. Coordinate insulation installation with the trade installing heat tracing.  Comply with 
requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.3 INSTALLATION 

A. General: 

1. Provide thermal and acoustical insulation for components shown on the Drawings as 
specified in this Section for the following: 

a. All heating and air conditioning systems piping including fittings, valves, and 
accessories. 

b. Exhaust, ductwork: extending from exterior wall or roof 15 feet into the building 
envelope in all directions of duct branch take-offs. 

2. Comply with manufacturer's installation instructions and recommendations.   

3. Do not begin mechanical insulation until permission is granted to begin mechanical 
insulation installation, hydronic systems have proved drip free under pressure, duct 
systems have passed required duct leakage requirements and testing, indoor work areas 
are weather tight, and outdoor work areas are at appropriate ambient conditions. 

4. Below ambient temperature applications: 

a. Provide corrosion inhibition coating as specified above. 
b. Apply vapor barrier mastic and sealant to all open ends, joints, seams, breaks, and 

punctures in insulation. 

5. Do not use any insulation support system which causes compression of insulation, 
localized or widespread, to less than 75% of the rated nominal thickness.  Wires wrapped 
around rectangular duct insulation are not permitted as insulation support. 

6. Provide for durable and repeated service access as part of insulation system. 

a. Do not permanently cover inspection stampings, hand holes, manholes, plugged 
outlets, or similar features on equipment – provide removable labeled insulated 
access port with beveled and sealed insulation plug, gasketed if vapor barrier is 
needed, durably fabricated for repeated access. 

b. Provide removable insulated boxes as specified for Pumps, Suction Diffusers, Heat 
Exchanger Frames and Heads, Triple Duty, Balancing, and Control valves, and 
other HVAC components needing periodic maintenance or adjustment. 
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7. Install thermal mechanical insulation as follows: 

a. Only on clean, dry surfaces and after piping and ductwork has been tested and 
found to be tight. 

b. Continuously through wall or ceiling openings and sleeves. 
c. On cold surfaces with continuous unbroken vapor seal.  
d. Insulate ducts and pipes individually. 

8. Where more than one layer of insulation is required to achieve specified thickness or R 
value, apply thinner layer first, and stagger joints between insulation layers at least 3 
inches. 

B. Pipe Insulation 

1. Comply with manufacturer's installation instructions and recommendations. Install only 
when ambient temperatures are within range recommended by manufacturer. STAPLES 
NOT PERMITTED.  

2. Provide high impact plastic wrapper on all exposed, insulated piping from finished floor 
to 8 ft. above finished floor. 

3. Interior Pipe and Fitting Insulation:  Install on all heating piping. Seal with factory 
applied pressure-sealing adhesive strip on the longitudinal lap.  Seal butt joints with 
pressure-sealing adhesive strip at least 2 inches wide. Install valve and fitting covers in 
all locations.  

4. Insulation at Pipe Support: Refer to SECTION 23 05 29 - Hangers and Supports for 
material specifications of insulated piping support assembly and pipe support insulation. 
Complete insulation installation for the applicable pipe support insulation type to be used. 

C. Ductwork Insulation:  Provide external thermal insulation on ducts as specified or indicated on 
Drawings; external thermal insulation not required where ducts are shown or specified with 
internal acoustical insulation.  Insulate and seal around duct dampers, damper motors, 
thermometers, instruments, access doors, and similar component as required without restricting 
operation or function.  Insulate all ducts in all concealed spaces. 

1. Use flexible type insulation on concealed ductwork with widths or diameters of 18 inches 
or less only.  Insulate all other ductwork requiring insulation with rigid board type, semi-
flexible type, or other type as required by drawings and specifications. 

2. Duct Insulation Mechanical Fasteners:  Provide mechanical fasteners for all duct surfaces 
over 12” wide.  For duct surfaces 18’” wide and less, provide single row of fasteners 
down duct centerline.  For duct surfaces over 18” wide, install minimum of 2 rows per 
side, applied on maximum 18" centers, starting within 3" of any edge. 

a. Pins with the point facing out accepting push washers: clip points close to washers 
and cover with vapor barrier adhesive and tape.  Not permitted on mechanical 
room duct unless covered by puncture resistant protective wrapper. 
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3. Duct Insulation Tape: Apply only to clean dry dust free surfaces as recommended by tape 
manufacturer and as required for durable adhesion.   

a. Pealing tape, loose insulation, or otherwise broken vapor barrier subject to 
repeated recall. 

4. Rigid Board Type Insulation Installation:  Install board with all corners mitered or 
rabbeted; no butt joints allowed.  Secure insulation with mechanical fasteners.  Apply 
corner reinforcement angles (beads) on all corners for exposed ductwork (including in 
mechanical or storage spaces), with edge tape over beads.  Seal all breaks and joints in 
vapor barrier with 3 to 5 inches wide insulation tape (minimum 1.5” tape past break all 
around). 

5. Semi-flexible Type:  Install similar to rigid board type, on round duct, curved elbows, 
etc..  Wrap curved and round surfaces taught, provide circumference tape band maximum 
two feet on center (butt joints and center of four foot roll stock). 

6. Flexible Type Insulation Installation:  Make all joints and seams with 2-inch lap of vapor 
barrier cemented with Benjamin Foster “BF85-20”.  Apply Benjamin Foster “BF-20” 
adhesive to ducts in 6-inch brush widths at 1 ft. intervals and at each facing edge.  Tape 
all adhered with Benjamin Foster “BF-20”.  Tape seal all seams, breaks, and joints in 
vapor barrier, then continuously coat all tape with manufacturer’s recommended vapor 
barrier adhesive 

END OF SECTION 23 07 00 
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SECTION 23 08 00 - COMMISSIONING OF HVAC 

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. See especially Section 01 08 00 "General Commissioning Requirements" for general 
commissioning process requirements and Commissioning Coordinator responsibilities. 

1.2 SUMMARY 

A. Section includes commissioning process requirements for the following Building Mechanical 
Systems, which are described in more detail in the technical specifications of Division  23. 

1. Distribution systems, including hot water distribution systems and exhaust systems. 
2. Terminal and packaged units, including unit heaters, cabinet unit heaters and finned-tube 

radiation. 
3. Energy Management and Control System. 
4. Systems testing, adjusting, and balancing verification, including all of the above 

mentioned systems. 

1.3 DEFINITIONS 

A. BAS: Building automation system, also known as Energy Management and Control System 
(EMCS). 

B. Building Mechanical Systems: All Systems, Subsystems, Equipment, and Components of the 
building systems traditionally known as Heating, Ventilating, Air Conditioning, Refrigeration, 
Plumbing, and Electrical Works.  

C. Commissioning Plan:  A document that outlines the organization, schedule, allocation of 
resources, and documentation requirements of the commissioning process. 

D. CxA:  Commissioning Authority –The Owner or a third party commissioning agent designated 
by the Owner. 

E. DDC: Direct digital controls, a part of the BAS. 

F. HVAC&R: Heating, Ventilating, Air Conditioning, and Refrigeration. 

G. "Systems," "Subsystems," "Equipment," and "Components": Where these terms are used 
together or separately, they shall mean "as-built" systems, subsystems, equipment, and 
components. 

23 08 00 
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H. TAB: Testing, adjusting, and balancing. 

1.4 SUBMITTALS 

A. Qualification Data: For BAS and HVAC&R Testing Technician. 

B. Construction Checklists: Provide construction pre-functional test checklists filled out by 
qualified technician for all equipment to be commissioned on this project, including but not 
limited to all : 

1. BAS. 
2. Heating-water piping and accessories. 
3. Metal ducts and accessories. 
4. Fans. 

C. Certificates of readiness and completion of installation. 

D. Test and inspection reports and certificates. 

E. Corrective action documents.  

F. Instrumentation Calibration Information 

G. Functional Performance Test Procedures 

1.5 QUALITY ASSURANCE 

A. BAS Testing Technician Qualifications: Technicians to perform BAS construction checklist 
verification tests, construction checklist verification test demonstrations, commissioning tests, 
and commissioning test demonstrations shall have the following minimum qualifications: 

1. Journey-level or equivalent skill level with knowledge of BAS, HVAC&R, electrical 
concepts, and building operations. 

2. Minimum three years' experience installing, servicing, and operating systems 
manufactured by approved manufacturer. 

3. International Society of Automation (ISA) Certified Control Systems Technician (CCST) 
Level I. 

B. HVAC&R Testing Technician Qualifications: Technicians to perform HVAC&R construction 
checklist verification tests, construction checklist verification test demonstrations, 
commissioning tests, and commissioning test demonstrations shall have the following minimum 
qualifications: 
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1. Journey-level or equivalent skill level. Vocational School four-year program graduate or 
an Associates degree in mechanical systems, air conditioning, or similar field. Degree 
may be offset by three years' experience in servicing mechanical systems in the HVAC 
industry. Generally, required knowledge includes HVAC&R systems, electrical concepts, 
building operations, and application and use of tools and instrumentation to measure 
performance of HVAC&R equipment, assemblies, and systems. 

2. Minimum three years' experience installing, servicing, and operating systems 
manufactured by approved manufacturer. 

3. One of the following: 

a. National Environmental Balancing Bureau (NEBB) Certified Testing, Adjusting, 
and Balancing Technician. 

b. Associated Air Balance Council (AABC) Certified Test and Balance Technician. 
c. Owner retains the right to waive NEBB or AABC Certification. 

C. Testing Equipment and Instrumentation Quality and Calibration: For test equipment and 
instrumentation required to perform HVAC&R commissioning work, perform the following: 

1. Submit test equipment and instrumentation list. For each equipment or instrument, 
identify the following: 

a. Equipment/instrument identification number. 
b. Planned commissioning application or use. 
c. Manufacturer, make, model, and serial number. 
d. Calibration history, including certificates from agencies that calibrate the 

equipment and instrumentation. 

2. Test equipment and instrumentation shall meet the following criteria: 

a. Capable of testing and measuring performance within the specified acceptance 
criteria. 

b. Be calibrated at the manufacturer's recommended intervals with current calibration 
tags permanently affixed to the instrument being used. 

c. Be maintained in good repair and operating condition throughout the duration of 
use on this Project. 

d. Be recalibrated/repaired if dropped or damaged in any way since last calibrated. 

D. Proprietary Test Instrumentation and Tools: 

1. Equipment Manufacturer's Proprietary Instrumentation and Tools: For installed 
equipment included in the commissioning process, test instrumentation and tools 
manufactured or prescribed by equipment manufacturer to service, calibrate, adjust, 
repair, or otherwise work on its equipment or required as a condition of equipment 
warranty, perform the following: 
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a. Submit proprietary instrumentation and tools list. For each instrument or tool, 
identify the following: 

1) Instrument or tool identification number. 
2) Equipment schedule designation of equipment for which the instrument or 

tool is required. 
3) Manufacturer, make, model, and serial number. 
4) Calibration history, including certificates from agencies that calibrate the 

instrument or tool, where appropriate. 

b. Include a separate list of proprietary test instrumentation and tools in the operation 
and maintenance manuals. 

c. HVAC&R proprietary test instrumentation and tools become the property of 
Owner at the time of Substantial Completion. 

1.6 CONTRACTOR'S RESPONSIBILITIES 

A. Provide mechanical work in accordance with contract document requirements. 

B. Perform commissioning tests including Materials Checks, Installation Checks, Start-up Checks, 
Startups, and Functional Testing, all at the direction of the CxA. 

C. Attend construction phase controls coordination meetings. 

D. Attend and participate in TAB review and coordination meetings 

E. Attend and participate in commissioning meetings. 

F. Participate in Building Mechanical Systems maintenance orientation and inspection as directed 
by the CxA. 

G. Prepare Construction / Prefunctional Checklists and Functional Performance Test procedures 
and execute and document results. All Prefunctional Checklists and tests must be documented 
using specific, procedural forms in Microsoft Word or Excel software developed for that 
purpose. Prior to testing, Contractor shall submit those forms for review and approval. 

H. Submit documentation required for Commissioning work.  At minimum, include:  Detailed 
Start-up procedures, Full sequences of operation, Operating and Maintenance data, Performance 
data, checkout sheet forms used by factory or manufacturer’s field technicians, Functional 
Performance Test Procedures, Control Drawings, and details of Owner-Contracted tests. 

I. Review and approve other relative documentation for impact on Functional Performance Tests 
of the systems: 

1. Shop Drawings and product submittal data related to systems or equipment to be 
commissioned. Review and incorporate comments from the CxA. 

2. Incorporate manufacturer’s Start-up procedures with Prefunctional checklists. 
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3. Factory Performance Test Reports:  Review and compile all factory performance data to 
assure that the data is complete prior to executing the Functional Performance Testing. 

4. Complete equipment Construction / Prefunctional Checklists, Start-up certification forms, 
and the manufacturer’s field or factory performance and Start-up test documentation:  
review the documentation prior to commencing with the scheduled Functional 
Performance Tests. 

5. Final Testing Reports: Contractor or Subcontractor performing the test will review the 
documentation prior to commencing with the scheduled Functional Performance Tests. 

6. Operating and Maintenance (O&M) information per requirements of the Technical 
Specifications and Division 01 requirements:  To validate adequacy and completeness of 
the Functional Performance Tests, the Contractor shall ensure that the O&M manual 
content, marked-up record Drawings and Specifications, component submittal drawings, 
and other pertinent documents are available at the Project Site for review.  

J. Provide information requested by the CxA for final commissioning documentation. 

K. Schedule work so that required installations are completed, and systems verification checks and 
functional performance tests can be carried out on schedule. 

L. Provide measuring instruments and logging devices to record test data, and provide data 
acquisition equipment to record data for the complete range of testing for the required test 
period.  

M. Inspect, check and confirm in writing the proper installation and performance of all Work. 

N. Provide technicians to assist during system verification and functional performance testing as 
required by the CxA 

1.7 CxA'S AUTHORITY 

A. Directing Commissioning. 

B. Assign Commissioning Agent for various commissioning tasks to stand in for the CxA. 

C. Edit and approve project-specific construction checklists and commissioning process test 
procedures for actual Building Mechanical Systems, assemblies, equipment, and components to 
be provided as part of the construction contract. 

D. Verify Testing, Adjusting, and Balancing of Work are complete. 

1.8 COMMISSIONING DOCUMENTATION 

A. Provide the following information to the CxA for inclusion in the commissioning plan: 

1. Plan for delivery and review of submittals, systems manuals, and other documents and 
reports. 
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2. Identification of installed systems, assemblies, equipment, and components including 
design changes that occurred during the construction phase. 

3. Process and schedule for completing construction checklists and manufacturer's prestart 
and startup checklists for Building Mechanical Systems to be verified and tested. 

4. Certificate of completion certifying that installation, prestart checks, and startup 
procedures have been completed. 

5. Certificate of readiness certifying that Building Mechanical Systems and associated 
controls are ready for testing. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TESTING PREPARATION 

A. Certify that Building Mechanical Systems have been installed, calibrated, and started and are 
operating according to the Contract Documents. 

B. Certify that Building Mechanical Systems instrumentation and control systems have been 
completed and calibrated, that they are operating according to the Contract Documents, and that 
pretest set points have been recorded. 

C. Certify that Contractor portions of testing, adjusting, and balancing procedures have been 
completed and that testing, adjusting, and balancing report discrepancies have been corrected, 
and corrective work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal 
shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, 
and alarm conditions). 

E. Inspect and verify the position of each device and interlock. 

F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 
each mode of operation. 

G. Testing Instrumentation:  Provide (Furnish and Install) measuring instruments and logging 
devices to record test data as directed by the CxA. 

3.2 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning tests at the direction 
of the CxA. 
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B. Scope of Building Mechanical Systems testing includes entire HVAC&R installation.  Testing 
includes measuring capacities and effectiveness of operational and control functions, accuracy 
and precision of sensing equipment, and other functional parameters as required, demonstrating 
that systems are performing as specified and intended.  Commissioning testing includes 
verification of up to 30 percent of the control points, Testing and Balancing data, and other 
system requirements indicated in the individual technical sections, and on the drawings and 
schedules of these contract documents.  Parameters not otherwise specified to be tested, as 
required to adequately demonstrate system performance, may constitute up to 10 percent of the 
30 percent (3 percent of total). 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or 
emergency conditions, and verify proper response of building automation system controllers 
and sensors. 

D. The CxA along with the Building Mechanical Systems Contractors and their Subcontractors, 
especially the Testing, Adjusting, and Balancing Subcontractor, and HVAC&R Instrumentation 
and Control Subcontractor, shall prepare detailed testing plans, procedures, and checklists for 
Building Mechanical Systems based on the actual installed equipment and the contract 
documents. 

E. Perform tests using design conditions whenever possible. 

1. Simulated conditions may need to be imposed using an artificial load when it is not 
practical to test under design conditions.  Before simulating conditions, calibrate testing 
instruments.  Provide equipment to simulate loads.  Set simulated conditions as directed 
by the CxA and document simulated conditions and methods of simulation.  After tests, 
return settings to normal operating conditions. 

2. The CxA may direct that set points be altered when simulating conditions is not practical. 

3. The CxA may direct that sensor values be altered with a signal generator when design or 
simulating conditions and altering set points are not practical. 

F. If tests cannot be completed because of a deficiency outside the scope of the Building 
Mechanical System, document the deficiency and report it to the Owner.  After deficiencies are 
resolved, reschedule tests.  If deficiencies cannot be resolved, refine tests as required to 
adequately test Building Mechanical Systems within the constraints of the deficiency. 

G. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 
tests and documentation and schedule seasonal tests. 

3.3 TESTING, ADJUSTING, AND BALANCING (TAB) VERIFICATION 

A. Prior to performance of TAB Work, provide copies of approved sample report forms, checklists, 
and certificates to the CxA. 

B. Notify the CxA at least 10 days in advance of TAB Work, and provide access for the CxA to 
witness Testing, Adjusting, and Balancing Work. 
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C. Subsequent to approval of formal TAB report, TAB Work will be subject to field verification. 
Provide technicians, instrumentation, and tools to verify testing and balancing of Building 
Mechanical Systems at the direction of the CxA. Roughly 10% of required TAB data points 
identified in TAB specification will be selected for subsequent field verification. 

1. The CxA will notify TAB Subcontractor 10 days in advance of the date of field 
verification.  Notice will not include data points to be verified.. 

2. The TAB Subcontractor shall use the same instruments (by model and serial number) that 
were used when original data were collected. 

3. Failure of an item includes, other than sound, a deviation of more than 10 percent.  
Failure of more than 10 percent of selected items shall result in rejection of final testing, 
adjusting, and balancing report.  For sound pressure readings, a deviation of 3 dB shall 
result in rejection of final testing.  Variations in background noise must be considered. 

4. Remedy the deficiency and notify the CxA so verification of failed portions can be 
performed. 

3.4 SPECIFIC COMPONENT AND SYSTEM COMMISSIONING TESTS 

A. Air Distribution Systems 

1. TAB Air Flow Verification: 

a. Prerequisites: Completion of "Examination" Article requirements and correction of 
deficiencies, as specified in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC." 

b. Completion of "Preparation" Article requirements for preparation of a TAB plan 
that includes strategies and step-by-step procedures, and system-readiness checks 
and reports, as specified in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC." 

c. Scope: HVAC&R air systems and hydronic piping systems. 

d. Purpose: Verify code required flowrates to maintain indoor air quality. 

e. Conditions of the Test: 

1) Commissioning Test Demonstration Sampling Rate: As specified in 
"Inspections" Article in Section 230593 "Testing, Adjusting, and Balancing 
for HVAC." 

2) Systems operating in full heating mode. 

f. Acceptance Criteria: 

1) Under all conditions, rechecked measurements comply with "Inspections" 
Article in Section 23 05 93 "Testing, Adjusting, and Balancing for HVAC." 
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2) Additionally, no rechecked measurement shall differ from measurements 
documented in the final report by more than two times the tolerances 
allowed. 

B. General Hydronic System Testing 

1. Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment requirements are 
specified in Division 23 piping Sections.  HVAC&R Contractor shall prepare a pipe 
system cleaning, flushing, and hydrostatic testing plan.  Provide cleaning, flushing, 
testing, and treating plan and final reports to the CxA.  Plan shall include the following: 

a. Sequence of testing and testing procedures for each section of pipe to be tested, 
identified by pipe zone or sector identification marker.  Markers shall be keyed to 
Drawings for each pipe sector, showing the physical location of each designated 
pipe test section.  Drawings keyed to pipe zones or sectors shall be formatted to 
allow each section of piping to be physically located and identified when referred 
to in pipe system cleaning, flushing, hydrostatic testing, and chemical treatment 
plan. 

b. Description of equipment for flushing operations. 

c. Minimum flushing water velocity. 

d. Tracking checklist for managing and ensuring that all pipe sections have been 
cleaned, flushed, hydrostatically tested, and chemically treated. 

C. Exhaust Systems  

1. Exhaust Fan Testing and Acceptance Procedures: Testing requirements are specified in 
Division 23 Section “Testing, Adjusting, and Balancing for HVAC”.  Provide submittals, 
test data, inspector record, and exhaust fan performance certification to the CxA.  
Exhaust fans shall be equipped with all accessories as specified and scheduled and shall 
be demonstrated to operate on the approved fan curve with no greater than the approved 
power requirements. 

D. Unit Heaters 

1. Unit Heater Testing and Acceptance Procedures: Testing requirements are specified in 
Division 23 Section “Testing, Adjusting, and Balancing for HVAC”.  Provide submittals, 
test data, inspector record, and Unit Heater performance certification to the CxA.  Unit 
Heaters shall be equipped with all accessories as specified and scheduled and shall be 
demonstrated to deliver the scheduled airflow and heat capacity at no greater noise or 
power use levels than specified. 
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E. Cabinet Unit Heaters 

1. Cabinet Unit Heater Testing and Acceptance Procedures: Testing requirements are 
specified in Division 23 Section “Testing, Adjusting, and Balancing for HVAC”.  
Provide submittals, test data, inspector record, and Cabinet Unit Heater performance 
certification to the CxA.  Cabinet Unit Heater shall be equipped with all accessories as 
specified and scheduled and shall be demonstrated to deliver the scheduled airflow and 
heat capacity at no greater noise or power use levels than specified. 

F. Finned-Tube Radiation 

1. Finned Tube Radiation (FTR) Testing and Acceptance Procedures: Testing requirements 
are specified in Division 23 Section “Testing, Adjusting, and Balancing for HVAC”.  
Provide submittals, and test data certification to the CxA.  FTR shall be installed level 
and plumb, neat and secure, with ready access to hydronic specialties as required for 
service, equipped with all accessories as specified and scheduled and shall be 
demonstrated to provide the specified and approved heating capacity while operating 
with no greater than the specified water flow. 

G. Energy Management And Control System 

1. Testing requirements are specified in Division 23 Section “Instrumentation and Control 
for HVAC”, Section 3.11 SYSTEM TESTING AND COMMISSIONING.  Provide 
submittals, test data, inspector record, and EMCS performance certification to the CxA. 

2. Provide password and any other hardware and software as required to enable CxA to 
communicate directly, with full graphics and control capability, with the EMCS from the 
CxA’s office over an internet browser interface. Install complete early in project. 

H. Electrical Power Distribution Systems Serving The Above Listed Mechanical (Plumbing and 
HVAC&R) Systems 

1. Be prepared for CxA to take thermal images of field connections for any line voltage 
power connections.  

END OF SECTION 23 08 00 
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SECTION 23 09 00 - INSTRUMENTATION AND CONTROL FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Review and study all drawings and this entire project specification to become familiar with the 
equipment and system operation as designed and to verify the quantities and types of controllers, 
valves, dampers, operators, alarms, points, etc., required. 

1.2 SUMMARY 

A. The Board of Education of the Cornwall Central School District has passed a Resolution of 
Standardization requiring the use of Automated Logic Corporation products and all other 
controls system components to be as furnished by their Standardized Vendor (SV), in the 
WebCTRL Building Automation Energy Management and Control Systems.  All components 
shall in general conform to this specification.  Please contact Brian Johnson for additional 
information: 

Brian Johnson 
880 Broadway 
Albany NY 12207-1316 
(518) 465-8878, ext 146 
bjohnson@easternheatingcooling.com 
 
1. State Education Department public bidding requirements include publicly bid installation 

of standardized equipment purchased by the Owner.  Installation of the Energy 
Management and Control System (EMCS) shall be in full accordance with this 
specification, by a fully qualified Temperature Controls Contractor (TCC) as described in 
quality assurance below and as approved by the Architects and Engineers, to be paid for 
by the Contractor responsible for HVAC Work as a part of their work.  Bid installation 
shall include both removals of existing controls as specified below and installation of new 
controls as follows: 

a. Control Valves and their actuators, 
b. Automatic Dampers and their actuators, 
c. All control devices: input, output, and logical, including their interface with and 

mounting in or on piping, sheet metal and general building systems. 
d. All actuation devices for existing valves and dampers should they be involved, 
e. All wiring between all EMCS components and all power source wiring for them,  
f. Removal of all discontinued controls, including but not limited to all pneumatic 

control air components (piping, compressors, specialties, etc.). 

  

23 09 00 
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2. Any incidental installations and work not covered above including but not limited to 
inspecting, testing, and SV acceptance of controls components installation, and controls 
programming, testing, adjusting, and commissioning labor shall be included in the product 
portion of this work and shall be provided complete by the Standardized Vendor, resulting 
in a complete functional control system per specifications. 

B. This section describes the requirements for a complete Energy Management and Control System 
(EMCS) for building mechanical systems and components, based upon Direct Digital Control 
(DDC) logic including WEB served operator interface via the existing computer Operator Work 
Station, distributed microprocessor controls, and integrated electronic components, interfaces, 
and actuation, all installed complete as specified. 

C. Perform all work in cooperation with the Owner, Architect, Construction Manager, and other 
Prime Contractors. Coordinate all work with the construction schedule established by the Owner, 
Architect, and Construction Manager, and immediately report any delays including circumstances 
causing the delays. 

D. It is the Owner’s intent to establish a fully compatible and interoperable Energy Management and 
Control System (EMCS) network as an extension of the Cornwall School District’s distributed 
Automatic Logic Controls System.  This shall be accomplished through the general removal of 
all existing controls components serving these systems, and providing new controls complete as 
specified herein.  Provide new graphic displays for all new controls, and custom configure graphic 
displays to meet Owner and Engineer requirements. Provide each of the following portions of the 
complete EMCS as a standalone system that can communicate with any other Direct Digital 
Control (DDC) system which is following the same protocol: 

1. Network Control Unit (NCU): Provide central processor WEB server capability for and 
fully integrated two way communications with all energy use and management equipment 
provided or modified by this project, along with any third party stand alone controls 
provided by the manufacturers of the Air Handlers, Refrigeration Machinery, Boilers, and 
Variable Speed Drives.  NCU shall be capable of supporting a minimum of 127 field 
devices, providing reserve capacity for addition of future points and expansion of DDC 
system into building.  The DDC system’s NCU shall communicate with the OWS entirely 
using the BACnet protocol, with a conformance class of 5, as defined in the latest officially 
amended version of ANSI/ASHRAE 135-2004. 

2. Distributed Controls: System controls shall include but not be limited to all controllers, 
sensors, devices, wiring, and all other hardware and software required to perform all of the 
functions and controls described later in this specification and on the drawings, including 
fully integrated two-way control of boilers, chiller, condensing units, pumps, VSDs, heat 
exchanger, and all associated temperatures, pressures, and other controllable parameters of 
mechanical equipment and systems provided or modified as part of this project.  Provide 
control through the EMCS as outlined in the general controls sequences of operations 
below, as shown on the project drawings, and with controls similar to as shown where the 
exact configuration is not explicitly covered by the drawing and specification sequence of 
operations. 
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3. Engineer’s Office: Provide password and any other hardware and software as required to 
enable Engineer to communicate directly, with full graphics and control capability, with 
the EMCS from the Engineer's office over an internet browser interface.  Install complete 
early in project.  Engineer will utilize to check progress of installation, to check operation 
of system during the punch list period, and to monitor system operation after completion 
of the work.  

1.3 DEFINITIONS 

A. DDC:  Direct Digital Control. 

B. PC:  Personal computer. 

C. EMCS: Energy Management and Control System, includes the complete automatic temperature 
control and energy use management system specified herein, based upon DDC technology, 
incorporating all necessary input and output devices, connecting hardware, software, and 
accessories. 

D. OWS: Operator Workstation which is the main operator interface with the EMCS, comprised of 
a PC with graphical two way interface with, and data base and control capabilities for, the entire 
EMCS. 

E. UC: Unitary Controller, a version of the SCU which is a smaller microprocessor-based controller, 
possibly pre-programmed to function specifically for the operation of a particular piece of 
equipment, such as a standard configuration air handler, unit ventilator, variable air volume box, 
lighting circuit, etc. 

F. SCU: Standalone Control Unit, a microprocessor-based controller panel, which contains all 
necessary control logic to carry out its own, local functions, and can function independently of 
other SCU panels and all remaining portions of the EMCS.  The SCU may serve one or many 
types of HVAC equipment and is not factory programmed for only one purpose. 

G. NCU: Network Control Unit, a secure central processing unit microprocessor based WEB server 
residing directly on the Owner’s Ethernet TCP/IP LAN/WAN; providing direct communications 
to SCUs, UCs, and other field devices; integrating and processing their data and presenting it as 
custom HTML WEB pages in accordance with custom programmed graphical interface edited at 
an OWS. 

H. LAN: Local Area Network - the Owner’s existing Ethernet communications backbone which 
connects all of the owners buildings (and various rooms) on their campus. To be used by the 
Contractor where possible to connect OWSs, NCUs, SCUs, and UCs. Coordinate with Owner to 
determine extent of interconnection possible. 

I. BACnet: A Data Communication Protocol for Building Automation and Control networks as 
defined in American National Standard ANSI/ASHRAE 135-1995, including any updates or 
revisions to this document. 

J. LonWorks:  A control network technology platform for designing and implementing 
interoperable control devices and networks. 
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K. MS/TP:  Master slave/token passing. 

L. I/O:  Input/output. 

M. Modbus: a serial communications protocol originally published by Modicon (now Schneider 
Electric) in 1979 for use with its programmable logic controllers (PLCs). 

N. PID:  Proportional plus integral plus derivative. 

O. RTD:  Resistance temperature detector. 

P. System Modem: a modem which is installed on the EMCS so that a remote SCU, UC, or OWS 
can connect up to the LAN and can function the same as if it were locally-installed. 

Q. System Printer: a printing device which is installed on the LAN so that all EMCS components 
can utilize it as an output device. 

R. SV: Standardized Vendor of controls components. 

S. TCC: Temperature Controls Contractor - The entity responsible for the work described by this 
section of specifications. 

1.4 SYSTEM PERFORMANCE 

A. Comply with the following performance requirements: 

1. Graphic Display:  Display graphic with minimum 20 dynamic points with current data 
within 10 seconds. 

2. Graphic Refresh:  Update graphic with minimum 20 dynamic points with current data 
within 8 seconds. 

3. Object Command:  Reaction time of less than two seconds between operator command of 
a binary object and device reaction. 

4. Object Scan:  Transmit change of state and change of analog values to control units or 
workstation within six seconds. 

5. Alarm Response Time:  Annunciate alarm at workstation within 45 seconds.  Multiple 
workstations must receive alarms within five seconds of each other. 

6. Program Execution Frequency:  Run capability of applications as often as five seconds, but 
selected consistent with mechanical process under control. 

7. Performance:  Programmable controllers shall execute DDC PID control loops, and scan 
and update process values and outputs at least once per second. 

8. Reporting Accuracy and Stability of Control:  Report values and maintain measured 
variables within tolerances as follows: 

a. Water Temperature:  Plus or minus 1 deg F. 
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b. Water Flow:  Plus or minus 5 percent of full scale. 
c. Water Pressure:  Plus or minus 2 percent of full scale. 
d. Space Temperature:  Plus or minus 1 deg F. 
e. Ducted Air Temperature:  Plus or minus 1 deg F. 
f. Outside Air Temperature:  Plus or minus 2 deg F. 
g. Dew Point Temperature:  Plus or minus 3 deg F. 
h. Temperature Differential:  Plus or minus 0.25 deg F. 
i. Relative Humidity:  Plus or minus 5 percent. 
j. Airflow (Pressurized Spaces):  Plus or minus 3 percent of reading. 
k. Airflow (Measuring Stations):  Plus or minus 5 percent of reading. 
l. Airflow (Terminal):  Plus or minus 10 percent of full scale. 
m. Air Pressure (Space):  Plus or minus 0.01-inch wg. 
n. Air Pressure (Ducts):  Plus or minus 0.05-inch wg. 

1.5 QUALITY ASSURANCE 

A. Provide all labor, material, equipment, software, and programming necessary to meet the 
functional intent of the EMCS, and the rigid requirements as specified herein and as shown on 
the drawings. Provide, without additional cost to the Owner, all equipment and labor not 
specifically referred to herein or on the plans, which are required to meet the functional intent 
expressed in the sequences of operations herein or on the drawings. The contractor is responsible 
for all costs of changes in the work required by substitute equipment.  

B. The TCC must have been in business for at least ten years, providing DDC systems as their 
primary business with documented success. They shall have a minimum of five years as a 
manufacturer's authorized distributor or branch office representative for one or more of the 
manufacturers specified. They must have a trained staff of application engineers, project 
managers, software engineers, commissioning staff, training staff, and service staff experienced 
in the configuration, programming and service of the EMCS.  They must have a local service 
department and stock the manufacturer's standard replacement parts. 

C. The EMCS shall be installed only by skilled mechanics employed directly by the TCC except 
wiring may be installed by their first tier subcontractor under the TCC project manager’s direct 
supervision.  Any subcontractor shall have documented success installing controls with the TCC 
for a minimum of five years prior to this project.  Sub-contractual relations shall in no way relieve 
the contractor of any of their obligations under their contract. 

D. The TCC shall have a training facility with regularly scheduled training as outlined below so as 
to provide ongoing regularly scheduled application training. 

E. Manufacturer must be a firm regularly engaged in manufacture of microprocessor temperature 
control equipment, of configuration and capabilities similar to or better than specified equipment, 
for at least ten years, and must have similar earlier vintage models that have been in continuous 
satisfactory use for not less than ten years in similar service. 

F. All work shall conform to the following Codes and Standards, as applicable to the Contracted 
Work at the Project job site and to the relevant Authorities Having Jurisdiction at the Project site.  
All products shall be labeled with the appropriate approval markings. In the case of conflict or 
discrepancy, the latest and most stringent regulation or code shall apply. 
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1. National Electrical Code (NEC) and applicable local Electrical Codes. 
2. Underwriters Laboratories (UL) listing and labels. 
3. Underwriters Laboratories of Canada (ULC) listing and labels. 
4. UL 864 UUKL Smoke Control. 
5. UL 864 UOJZ Fire Protection Signaling Systems. 
6. UL-873; Temperature Indication and Regulating Equipment. 
7. UL-916; Energy Management Systems for BAS components and ancillary equipment. 
8. NFPA 70 – National Electrical Code. 
9. NFPA 92A and 92B Smoke Purge/Control Equipment. 
10. Factory Mutual (FM). 
11. American National Standards Institute (ANSI). 
12. National Electric Manufacturer’s Association (NEMA). 
13. American Society of Mechanical Engineers (ASME). 
14. Institute of Electrical and Electronic Engineers (IEEE). 
15. American Standard Code for Information Interchange (ASCII). 
16. Electronics Industries Association (EIA). 
17. Occupational Safety and Health Administration (OSHA). 
18. American Society for Testing and Materials (ASTM). 
19. Federal Communications Commission (FCC) including Part 15, R.F. Devices. 
20. Americans Disability Act (ADA). 
21. Uniform Building Code (UBC). 
22. NEMA 250 – Enclosures For Electrical Equipment (1,000 V Maximum). 
23. NFPA 101 – Life Safety Code. 
24. IESNA – Illumination Engineering Society of North America. 
25. UL 50 – Cabinets and Boxes. 

1.6 GUARANTEES 

A. Guarantee the EMCS complete to be free from defects in durability, materials, and workmanship, 
except for damages from other causes, for a period of one year after final acceptance. 

B. Guarantee System to: 

1. Maintain temperatures within +/- 1oFof setting, within capacity of HVAC equipment. 

C. Provide a one (1) year maintenance agreement to run concurrently with the Guarantee period, 
consisting of 24 hour emergency service and scheduled service (once per month minimum), as 
required addressing reported issues, for inspection and adjustment of operating controls, and 
replacement of parts or instruments found deficient or defective during this period. 

D. Provide system backup and restore, software, programming, and sequence of operations 
enhancements, revisions, and adjustments at no charge to the Owner both during construction and 
commissioning and during this warrantee period. 

  



Tetra Tech INSTRUMENTATION AND CONTROL FOR HVAC 

Architects & Engineers Project No. 363579-22001.3 23 09 00 /  Page 7 

1.7 SEQUENCE OF OPERATION 

A. Refer to controls schematic drawings including written sequence of operations for specific pieces 
of equipment.  Provide controls as specified and as required to achieve sequence of operations 
shown on drawings as well as specified below in general programming, and with controls similar 
to as shown where the exact configuration is not explicitly covered by the drawing and 
specification sequence of operations. 

1.8 SUBMITTALS 

A. Submit on controls in multiple portions as job progresses  Include in each submittal a summary 
just inside the cover sheet of previously approved portions of submittal, currently submitted 
portions, and those portions not submitted yet.  During closeout documentation, assemble all 
approved controls submittals into one package designed for use as both an installation and a 
maintenance manual. 

B. Submit a Technical Proposal within 30 days of contract award, complete with the diagrams, 
Specification Compliance Reports, product information, and supporting documentation outlined 
below. Arrange the Technical Proposal in order of the specification article numbers, with tabs 
(bookmarked .pdf files for electronic submittals) at each division.  The Technical Proposal shall 
be designed for use as both a clear demonstration of qualifications and as an installation and 
maintenance manual. 

C. Include the following in a complete Technical Proposal: 

1. Description of service capabilities including resumes for service technicians and designers 
that will be responsible for this project. 

2. A list of local jobs (three minimum) of similar type and size the bidder has installed, 
utilizing the products proposed for this project, with Owner’s representatives and engineer 
of record’s names and telephone numbers for reference.  This list should directly reflect: 

a. Projects that include direct integration to third party microprocessor controllers of 
the type specified within this scope. 

3. Submit name of any proposed installation subcontractors, along with their statement of 
qualifications, resumes for service technicians who will be responsible for this project, and 
3 local references for comparable recent jobs. 

4. EMCS network wiring diagram showing interconnection of all panels, workstations, 
system printer(s) etc. A diagram describing system architecture for this project with 
product code numbers for workstation, network controllers, application specific 
controllers, transducers, sensors, communication networks, etc..  Diagram shall include all 
components intended to be used to meet or exceed specification requirements, shown in 
their functional relation to one another.  

5. Provide information on owner training provided as part of the bid package as well as 
additional opportunities and factory schools available with associated costs.  Include details 
of Operator HVAC Training System as specified herein. 
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6. Specification Compliance Report. The specification compliance report shall address every 
paragraph within this specification (230900), utilizing an outline format indicating clearly 
how the proposed system complies with this specification as follows:  

a. No Exception - proposed system complies without exception to both the letter and 
intent of this specification. Include Data Communications Protocol Certificates 
certifying that each proposed DDC system component complies with ASHRAE 135.  

b. Substitution Exception - proposed system is believed to meet the functional intent, 
but not the letter of the specification. For each paragraph for which a Substitution 
Exception is taken, the Specification Compliance Report shall identify all deviations 
from what is specified in the given paragraph and provide a complete description of 
what is included and how the proposed substitution meets the functional intent. 

c. Non-Compliance Exception - proposed system does not meet specification letter or 
functional intent, and the contractors intent is that the paragraphs requirements will 
not be provided.  For each paragraph for which a Non-Compliance Exception is 
taken, the Specification Compliance Report shall identify all deviations from what 
is specified in the given paragraph and provide a complete description of what is 
included and why the contractor believes their proposed system should still be 
considered in spite of the non-compliance 

d. For all paragraphs indicated as “No Exception” or “Substitution Exception”, provide 
and reference factory product documentation to substantiate compliance. 

7. Hardware Product Data Bulletins for all specified products, including PC components of 
OWS. Each bulletin shall describe product features, model numbers and manufacturer’s 
name.  

8. Software Product Data Bulletins for all specified software features. Each bulletin shall 
describe product features, model numbers, and manufacturer’s name. 

D. As job progresses and in ample time for review and iteration as required for complete approval, 
submit the following: 

1. Complete written description of all proposed control sequences and control strategy, with 
any deviations from the specified sequence of operations highlighted and explained. 

2. Detailed wiring and piping control diagrams and system description for each system. 

3. Detailed layout and nameplate list for all control panels, including pneumatic, unit-specific 
controllers, data-gathering panels, microprocessor-based panels, third party 
microprocessor controllers, etc.  

4. Damper schedule giving size, type, velocity, pressure drop, configuration, location, and 
number, type, and size of motorized actuators.  Include apparatus bulletins and data sheets.  
Include all existing to remain dampers proposed for reuse along with comments on 
condition.  
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5. Valve schedule giving valve identification tag abbreviation, location, service, failsafe 
position, pipe size, valve size, make/model, type, configuration, design flow, capacity 
index (cv), and pressure drop.   Include apparatus bulletins and data sheets. 

6. Schedule showing direct integration to all third party microprocessor controllers included 
in this project, including all points available in a point listing describing point type (analog 
input, binary input, analog output and binary output), point address, units, applicable 
software interlocks (alarm, interlock, sequence, etc.), and a verbal description of the 
function and intended control of the point. 

7. Termination schedule and point listing describing point type, (analog input, binary input, 
analog output and binary output), physical point location (eg. AHU #1 mixed air) and 
software interlocks (alarm, interlock, sequence, etc.). 

8. A complete listing of inputs and outputs, control loops and/or routines, timing functions, 
and facilities management system functions for each controlled system.  This listing shall 
include point logical names and identifiers. 

9. For all equipment, submit copy of written installation, maintenance, and operating 
directions and details, along with manufacturer’s printed installation instructions for all 
equipment furnished, showing required installation and location of the above items. 

10. Provide a sample of program language and description of how programming is 
accomplished. 

11. Color printout sheets of representative samples of all proposed graphics and text based 
OWS pages. 

E. Software and Firmware Operational Documentation:  Include the following: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On a magnetic media or compact disc, complete with data 

files. 
3. Device address list. 
4. Printout of software application and graphic screens. 
5. Software license required by and installed for DDC workstations and control systems. 

F. Software Upgrade Kit:  For Owner to use in modifying software to suit future systems revisions 
or monitoring and control revisions. 

G. Field quality-control test reports. 

H. Operation and Maintenance Data:  For HVAC instrumentation and control system to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 

1. Maintenance instructions and lists of spare parts for each type of control device and 
compressed-air station. 

2. Interconnection wiring diagrams with identified and numbered system components and 
devices. 

3. Keyboard illustrations and step-by-step procedures indexed for each operator function. 
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4. Inspection period, cleaning methods, cleaning materials recommended, and calibration 
tolerances. 

5. Calibration records and list of set points. 

1.9 RELATED AND ANCILLARY WORK  

A. Electrical control wiring associated with building fire alarm system and duct smoke detectors:  
Installation is specified under Division 26. 

B. Power source wiring for general (non-controls) HVAC motorized equipment:  Installation 
specified under Division 26. 

C. Provide power source and controls wiring for all EMCS equipment, complete back to breakers 
designated as temperature control power breakers on electrical drawings or other approved 
electrical power panel space.  Includes all controls power source wiring, communication wiring, 
and actuated device power and control wiring. Installation specified both herein and in applicable 
sections of Division 26. 

D. Piping work as required to maintain pressure tight integrity of all hydronic, potable water, and 
refrigerant based systems for the installation of all piping mounted controls components, 
including control valve installation, valve and control manifolds, pressure and temperature taps, 
flow switches, thermal wells, and similar devices:  Installation specified both herein and under 
applicable piping section. 

E. Sheet metal work as required to maintain pressure tight integrity of all airside systems for the 
installation of all airside mounted controls components, including dampers, pressure and 
temperature probe taps, flow sensors, and similar devices: Installation specified both herein and 
under applicable sheet metal and ductwork sections.  

F. Insulation work as required to maintain the thermal integrity of the various systems associated 
with and subsequent to controls component installations: Installation specified in Division 23 
section on Insulation.  

G. For all equipment: Provide and follow written installation directions and details, with 
manufacturer’s printed installation instructions for all equipment furnished, showing required 
installation and location of the above items. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Factory-Mounted Components:  Where control devices specified in this Section are indicated to 
be factory mounted on equipment, arrange for submittal, approval, fabrication, and shipping of 
control devices to equipment manufacturer in ample time for factory installation without 
impacting project schedule. 

B. System Software:  Update to latest version of software at Project completion. 
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1.11 INSTRUCTION AND TRAINING 

A. Interactive Operator HVAC Training System 

1. General: 

a. Provide necessary software and learner workbooks to form a complete HVAC 
training system as described in this specification. Provide two (2) copies of the 
software and three (3) copies of the learner workbooks for the Owner’s use. 

2. Operation: 

a. Usable by multiple students while maintaining records and bookmarks for each 
learner. 

b. Operates from CD-ROM without the necessity of installing the program on a hard 
disk, or installed on hard drive.  Students records stored on the computer’s hard 
drive. 

3. Features 

a. Integrates text and graphics to explain the concepts of building environments, the 
systems that deliver these environments, and the controls that manage these systems. 

b. Modular in design to allow the student to select and view whichever sections are 
appropriate in any order desired. 

c. Menu driven with complete sections identified on the menu. 

d. Includes a glossary of terms readily accessible from within the lessons allowing the 
review of a definition without losing the current lesson location. 

e. Incorporates navigational aids including a learning map that allows the student to 
move directly to a desired section from the map. 

f. Includes a password protected registration system to record student responses and 
bookmark progress. The registration system shall allow students to return to their 
previous lesson location or start the lesson again when logging on after the first 
session. 

g. Includes a password protected mentor mode which can be used to monitor progress 
throughout the training program. 

h. Includes mastery exam for each of the three sections of the training program; 
environments, systems, and controls. 

i. Includes a final test, enabled by the mentor, to assure satisfactory completion of the 
learning program. 

j. Includes a completion form upon successful completion of the training experience. 
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B. Factory Authorized Control System Training: 

1. Provide factory trained and authorized instructors and control technicians to instruct the 
Owner's operating personnel. 

2. Factory authorized on site training - Provide two (2) on site training sessions each four (4) 
hours in duration covering network layout, controllers, and software functions.  Both 
generic and product specific training shall be provided.  Sessions shall be scheduled by the 
Contractor at the Owner’s convenience, at any time up to two years after system 
installation. 

3. Factory authorized on site training - Provide six (6) on site training sessions each four (4) 
hours in duration covering network layout, controllers, and software functions.  Both 
generic and product specific training shall be provided.  Sessions shall be scheduled by the 
Contractor at the Owner’s convenience, at any time up to two years after system 
installation. 

4. Factory authorized off site training - Provide three (3) day factory authorized off site 
training course for up to two Owner’s representatives, covering advanced topics related to 
their EMCS, including graphics modification and creation, control software programming, 
system communications, remote communications, database management, and trouble 
shooting.  Include all incidental expenses. 

5. Provide videotaping and audio taping of all training sessions, both off and on site.  Turn 
over two copies of tapes and three copies of maintenance manual to Owner’s 
representative. 

C. Include in closeout documentation signed letter of acknowledgment of receipt of factory 
authorized training, videotapes, and maintenance manuals. 

1.12 COORDINATION 

A. Coordinate all controls work required for a complete operable controls system as specified.  
Carefully review project summary and scoping documentation and coordinate with contractors 
responsible for various ancillary portions of controls work.  Where supportive or ancillary work 
is not specifically assigned to another contractor, provide complete as required for a complete 
operable system.   

B. Coordinate equipment with Division 28 Sections on Fire Detection and Alarm Systems to achieve 
compatibility with equipment that interfaces with that system. 

C. Coordinate supply of conditioned electrical branch circuits for control units and operator 
workstation. 

D. Coordinate equipment with Division 26 Sections on Electrical Power Monitoring and Control to 
achieve compatibility of communication interfaces. 

E. Coordinate equipment with Division 26 Sections on Panelboards to achieve compatibility with 
starter coils and annunciation devices. 
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F. Coordinate equipment with Division 26 Sections on Motor Controls to achieve compatibility with 
motor starters and annunciation devices. 

G. Coordinate size and location of concrete bases.  Refer to Section 23 05 00 – COMMON WORK 
RESULTS FOR HVAC SYSTEMS for additional information. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design Standardized Vendor (SV): 

1. Automated Logic Controls as installed by Eastern Heating and Cooling Solutions. 

B. In other Part 2 articles where specific components are described, the basis of design and named 
equivalent TCCs integrate multiple manufacturers’ components into a coherent system.  Subject 
to compliance with requirements, manufacturers offering products that may be incorporated into 
the Work include, but are not limited to, manufacturers specified: 

1. Armstrong 
2. Automated Logic Corporation. 
3. Functional Devices Inc. 
4. Honeywell International Inc.; Home & Building Control. 
5. Invensys Building Systems. 
6. Johnson Controls, Inc.; Controls Group. 
7. KMC Controls/Kreuter Manufacturing Company. 
8. McQuay International. 
9. Siemens Building Technologies, Inc. 
10. Schneider Electric  
11. Solidyne Corp. 
12. Staefa Control System Inc.; Siemens Building Technologies, Inc. 
13. TAC Americas, INC. 
14. TCS/Basys Controls. 
15. Tekmar Control Systems, Inc. 
16. Teletrol Systems Incorporated. 
17. Tour & Andersson Control, Inc. 
18. Trane; Worldwide Applied Systems Group 
19. Triangle MicroSystems, Inc. 
20. Victaulic, Inc. 
21. Voltec, Inc. 

2.2 GENERAL SYSTEM ARCHITECTURE 

A. The EMCS  shall consist of the following: 

1. Operators’ Workstations (OWS). 

2. File Server (FS). 
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3. Network Control Units (NCU). 

4. Standalone Control Units (SCU). 

5. Application Specific Unitary Controllers (UC). 

6. All controls power wiring 120 volts or less, all network and communication wiring, fiber 
optic cable, and other controls communication media. 

7. All EMCS communications devices. 

8. All related field devices including remote I/O cabinets, transformers and power supplies, 
relays, contactors, transducers, switches, cabling, and related electronic control equipment. 

9. All necessary software and custom programming, including graphics and reports. 

10. All necessary inputs, outputs, and devices required to meet the features and intent described 
herein including but not limited to: 

a. Transducers. 
b. Water flow switches and sensors. 
c. Differential Pressure sensors. 
d. Hydronic control valves. 
e. Opposed blade (control) or parallel blade (shutoff), low leakage dampers. 
f. Temperature, pressure, and humidity sensors and safety devices. 
g. Electronic valve and damper actuators. 

11. All other equipment necessary for a complete, operational, EMCS. 

B. The design of the EMCS shall network OWSs, FCs, NCUs, SCUs, UCs, and all sensors, safeties, 
actuators, and other devices.  Inherent in the system's design shall be the ability to expand or 
modify the network via the Internet, the Level 1 LAN, the Level 2 bus, or via auto e-mail or auto-
dial telephone line modem connections, or via a combination of all four networking schemes.  
LAN communications between buildings shall be standard ETHERNET TCP/IP and shall be 
compatible with the district’s existing ETHERNET LAN. 

C. The EMCS shall: 

1. Be modular in nature, with distributed controllers operating in multi-user, multi-tasking 
environment on token-passing network. 

2. Be re-programmable and programmed to control mechanical, electrical, and plumbing 
systems. 

3. Be capable of integrating multiple building functions, equipment supervision and control, 
alarm management, energy management, historical data collection, and archiving. 

4. Permit expansion of both capacity and functionally through the addition of components 
and programming.   
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5. Include an operator workstation which permits interface with the network via dynamic 
color graphics with each mechanical system, building floor plan, and control device 
depicted by point-and-click graphics. 

6. Not be dependent upon any single device for alarm reporting and control execution.  Each 
DDC panel shall operate independently by performing its own specified control, alarm 
management, operator I/O, and historical data collection.  The failure of any single 
component or network connection shall not interrupt the execution of control strategies at 
other operational devices. 

D. The system architecture shall consist of no more than two communication levels as follows:    

1. Level 1 shall be on the Owner’s ETHERNET LAN as possible within the constraints of 
this specification.  Contractor shall field verify extent and capacity of existing LAN with 
Owner prior to creation of network layout drawings, and shall include any and all 
extensions of the LAN required for complete and robust functioning of the EMCS: 

a. Level 1 communications shall use the BACnet protocol. 

b. This LAN operates under ETHERNET protocol at 10 Mbps or other speed as 
determined by the Owner. The Level 1 LAN will provide transfer of point data, 
alarms and file activity among OWSs, NCUs, and SCUs. 

c. Any data from a Level 2 controller can also be transmitted onto this bus through a 
Level 1 controller.  The high speed LAN shall support multi-user communications 
and multi-session activity.  That is, all global data sharing shall occur simultaneously 
with the transmission of alarm data or user activity. 

d. OWSs and NCUs shall reside directly on the LAN such that communications may 
be executed directly between controllers, directly between workstations, and 
between controllers and workstations, on a peer-to-peer basis. 

e. SCUs and UCs may reside directly on the Level 1 Lan at the TCCs option. 

2. Level 2 shall be on a EIA-485 bus or other comparable technology, designed to support a 
family of dedicated local controllers for control of HVAC equipment and lighting.  The 
Level 2 bus shall communicate bi-directionally with the Level 1 LAN through NCU 
controllers for transmission of global data: 

a. The Level 2 bus, or field bus, shall support local control units (SCUs and UCs) of 
modular size for operation of the building's HVAC and lighting systems.  This bus 
shall operate at a minimum speed of 200 kbps with a length of 4000 feet and 10Mbps 
with a length of 150 feet, with 32 nodes before requiring a network repeater.  A 
minimum of 127 controllers shall be configurable on the field bus. 

b. The field bus shall permit peer-to-peer communications among all Level 2 
controllers and allow simultaneous communications with portable computer service 
tools that are connected to a Level 2 controller.  Failure of any Level 1 NCU 
controller shall not impair the operation of its associated field bus. 
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c. All Level 2 field wiring that connects non native BACnet unitary controllers shall 
have an additional wiring set run in parallel dedicated for future use by native 
BACnet replacement controllers. 

E. NCUs shall be able to access any data from, or send control commands and alarm reports directly 
to any other NCU or combination of NCUs on the network without dependence upon a central 
processing device. NCUs shall also be able to send alarm reports to multiple operator workstations 
without dependence upon a central processing device. 

F. Dynamic Data Access: 

1. All operator devices, network resident, internet connected, or connected via dial-up 
modems, shall have the ability to access all point status and application report data, or 
execute control functions for any and all other devices via the LAN.  Access to data shall 
be based upon logical identification of building equipment. 

2. Access to system data shall not be restricted by the hardware configuration of the EMCS.  
The hardware configuration of the EMCS network shall be totally transparent to the user 
when accessing data or developing control programs. 

3. All points contained on Level 1 and Level 2 controllers shall be considered global points.  
Any program in any controller on the network shall be able to reference any point in any 
controller regardless of its location on the network. 

G. General Network Design: 

1. Network design shall include the following provisions: 

a. Data transfer rate for alarm reporting, report generation from multiple controllers, 
and upload/download between SCUs and OWSs shall be a minimum of 2.5 
Megabaud. 

b. Support of any combination of controllers and operator workstations directly 
connected to the local area network.  A minimum of 50 devices shall be supported 
on a single local area network. 

c. Detection and accommodation of single or multiple failures of either OWSs, SCUs, 
or the network media.  The network shall include provisions for automatically 
reconfiguring itself to allow all operational equipment to perform their designated 
functions as effectively as possible in the event of single or multiple failures. 

d. Message and alarm buffering to prevent information from being lost. 

e. Error detection, correction, and re-transmission to guarantee data integrity. 

f. Default device definition to prevent loss of alarms or data, and ensure alarms are 
reported as quickly as possible in the event an operator device does not respond. 
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g. Commonly available, multiple sourced, networking components and Ethernet 
protocols shall be used to allow the EMCS to coexist with other networking 
applications on the Owner’s existing LAN/WAN. Ethernet and BACnet are 
acceptable technologies.  BACnet system shall conform to the latest ASHRAE 
Standards and recommendations. 

h. Use of an industry standard IEEE 802.x protocol.  

i. Provide synchronization of the real-time clocks in all EMCS panels. 

2.3 NETWORK CONTROL UNITS (NCUs) 

A. General: Network Control Units shall be microprocessor based, multi-tasking, multi-user, and 
employ a real time operating system. Each NCU control panel shall consist of modular hardware 
including power supply, CPU board, and input/output modules. A sufficient number of NCUs 
shall be supplied to fully meet the requirements of this specification and the controls requirements 
shown on the drawings. 

1. Basis of design NCUs: Schneider Electric Continuum bCX1-CR-xxx with InfbCX1 
controller. 

B. Webserver Functionality: All NCUs shall reside directly on the Owner’s Ethernet TCP/IP 
LAN/WAN and shall be capable, out-of-the box, to be set up as a Web Server. The NCU shall 
have the ability to store HTML code and “serve” pages to a web browser. Provides the ability for 
any computing device utilizing a TCP/IP Ethernet connection and capable of running a standard 
Internet browser (Microsoft Internet Explorer, Netscape Navigator, etc.) to access real-time 
data from the entire BAS via any NCU. 

1. Graphics and text-based web pages shall be constructed using standard HTML code. The 
interface shall allow the user to choose any of the standard text or graphics-based HTML 
editors for page creation. It shall also allow the operator to generate custom graphical pages 
and forms. 

2. The WEB server interface shall be capable of password security, including validation of 
the requesting PC’s IP address. The WEB server interface shall allow the sharing of data 
or information between any controller, process, or network interface (BACnet, LonTalk 
and TCP/IP) that the BMS has knowledge of, regardless of where the point is connected 
on the BAS network or where it is acquired from. 

3. The BAS network controller must act directly as the WEB server. It must directly generate 
HTML code to the requesting user (i.e. WEB browser), eliminating the need for and 
reliance on any PC-based WEB server hardware or software. To simplify graphic image 
space allocation, HTML graphic images, if desired, shall be stored in any shared network 
device. The BAS Web server shall have the ability to acquire any necessary graphics using 
standard pathing syntax within the HTML code mounted within the BAS WEB server. 
External WEB server hardware and software are not acceptable. 
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C. Hardware Specifications 

1. Memory: A minimum of 4MB of RAM shall be provided for NCUs with expansion up to 
8MB. The 8MB versions shall include a floating-point math co-processor.  

2. Communication Ports: Each NCU shall provide communication to both the Workstation(s) 
and the field buses. In addition, each NCU shall have at least three other communications 
ports that support a telephone modem, portable service tool, serial printer and connection 
to third party controllers such as a chiller control panel. On a LAN/WAN system, the NCU 
shall be provided with a 10Mbps plug-in Ethernet TCP/IP network interface card (NIC).  

3. Input/Output (I/O): Each NCU shall support the addition of the following types of inputs 
and outputs: 

a. Digital Inputs for status/alarm contacts 
b. Counter Inputs for summing pulses from meters. 
c. Thermistor inputs for measuring temperatures in space, ducts and thermowells. 
d. Analog inputs for pressure, humidity, flow and position measurements. 
e. Digital Outputs for on/off equipment control. 
f. Analog Outputs for valve and damper position control, and capacity control of 

primary equipment. 

4. Modular Expandability: The system shall employ a modular I/O design to allow easy 
expansion. Input and output capacity is to be provided through plug-in modules of various 
types or DIN-mountable IOU modules. It shall be possible to combine I/O modules as 
desired to meet the I/O requirements for individual control applications. 

5. Real Time Clock (RTC): Each NCU shall include a battery-backed, real time clock, 
accurate to 10 seconds per day. The RTC shall provide the following: time of day, day, 
month, year, and day of week.  In normal operation, the system clock shall be based on the 
frequency of the AC power. The system shall automatically correct for daylight savings 
time and leap years and be Year 2000 compliant. 

6. Power Supply: The power supply for the NCUs shall be auto sensing, 120-220VAC, 60/50 
Hz power, with a tolerance of +/- 20%. Line voltage below the operating range of the 
system shall be considered outages. The controller shall contain over voltage surge 
protection, and require no additional AC power signal conditioning. Optionally, if 
indicated on the drawings, the power supply shall accept an input voltage of (–48 VDC).  

7. Automatic Restart After Power Failure: Upon restoration of power after an outage, the 
NCU shall automatically and without human intervention: update all monitored functions; 
resume operation based on current, synchronized time and status, and implement special 
start-up strategies as required.  
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8. Battery backup: Each NCU with the standard 120-220VAC power supply shall include a 
programmable DC power backup system rated for a minimum of 72 hours of battery 
backup to maintain all volatile memory or, a minimum of 2 hours of full UPS including 
modem power. This power backup system shall be configurable such that at the end of a 
settable timeframe (such as 1 hour) of running on full UPS, the unit shall shut off full UPS 
and switch to memory retention-only mode for the remainder of the battery power. The 
system shall allow the simple addition of more batteries to extend the above minimum 
battery backup times.    

D. Software Specifications 

1. General: The NCU shall contain flash ROM as the resident operating system. Application 
software shall be RAM resident. Application software shall only be limited by the amount 
of RAM memory. There shall be no restrictions placed on the type of application programs 
in the system. Each NCU shall be capable of parallel processing, executing all control 
programs simultaneously. Any program may affect the operation of any other program. 
Each program shall have the full access of all I/O facilities of the processor. This execution 
of control function shall not be interrupted due to normal user communications including 
interrogation, program entry, printout of the program for storage, etc.  

2. User Programming Language: The application software shall be user programmable. This 
includes all strategies, sequences of operation, control algorithms, parameters, and 
setpoints. The source program shall be English language-based and programmable by the 
user.  The language shall be structured to allow for the easy configuration of control 
programs, schedules, alarms, reports, telecommunications, local displays, mathematical 
calculations, passwords, and histories. The language shall be self-documenting. Users shall 
be able to place comments anywhere in the body of a program. Program listings shall be 
configurable by the user in logical groupings. 

E. Control Software:  

1. The NCU shall have the ability to perform the following pre-tested control algorithms: 

a. Proportional, Integral plus Derivative Control (PID) 
b. Two Position Control 
c. Digital Filter 
d. Ratio Calculator 
e. Equipment Cycling Protection  

2. Mathematical Functions: Each controller shall be capable of performing basic 
mathematical functions (+, -, *, /), squares, square roots, exponential, logarithms, Boolean 
logic statements, or combinations of both. The controllers shall be capable of performing 
complex logical statements including operators such as >, <, =, and, or, exclusive or, etc. 
These shall be able to be used in the same equations with the mathematical operators and 
nested up to five parentheses deep. 

3. Energy Management Applications: NCUs shall have the ability to perform any or all of the 
following energy management routines: 

a. Time of Day Scheduling 
b. Calendar Based Scheduling 
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c. Holiday Scheduling 
d. Temporary Schedule Overrides 
e. Optimal Start 
f. Optimal Stop 
g. Night Setback Control 
h. Enthalpy Switchover (Economizer) 
i. Peak Demand Limiting 
j. Temperature Compensated Duty Cycling 
k. CFM Tracking 
l. Heating/Cooling Interlock 
m. Hot/Cold Deck Reset 
n. Free Cooling 
o. Hot Water Reset 
p. Chilled Water Reset 
q. Condenser Water Reset 
r. Chiller Sequencing  

4. History Logging: Each controller shall be capable of logging any system variable over user 
defined time intervals ranging from 1 second to 1440 minutes. Any system variables 
(inputs, outputs, math calculations, flags, etc.) can be logged in history.  A maximum of 
32,767 values can be stored in each log. Each log can record either the instantaneous, 
average, minimum or maximum value of the point. Logs can be automatic or manual.  
Logged data shall be downloadable to the Operator Workstation for long term archiving 
based upon user-defined time intervals, or manual command. 

5. Alarm Management: For each system point, alarms can be created based on high/low limits 
or conditional expressions. All alarms shall be tested each scan of the NCU and can result 
in the display of one or more alarm messages or reports.  

6. Up to 8 alarms can be configured for each point in the controller.  

a. Messages and reports can be sent to a local terminal, to the front-end workstation(s), 
or via modem to a remote-computing device. 

b. Alarms shall be generated based on their priority. A minimum of 255 priority levels 
shall be provided. 

c. If communication with the Operator Workstation is temporarily interrupted, the 
alarm shall be buffered in the NCU. When communications return, the alarm shall 
be transmitted to the Operator Workstation if the point is still in the alarm condition. 

7. Reporting: The NCU shall be able to generate user-definable reports to a locally connected 
printer or terminal. The reports shall contain any combination of text and system variables. 
Report templates shall be able to be created by users in a word processing environment. 
Reports can be displayed based on any logical condition or through a user command. 
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2.4 STANDALONE CONTROL UNIT (SCU)  PANEL 

A. SCUs shall be microprocessor based, multi-tasking, multi-user, real-time digital control 
processors designed to integrate multiple Unitary Controllers, provide central processing capacity 
and integration of distributed processing, and interface directly with the system OWS and LAN.   

B. Each SCU panel shall consist of modular hardware with plug-in enclosed processors, 
communication controllers, power supplies, and input/output modules.  A sufficient number of 
controllers shall be supplied to fully meet the requirements of this specification.  

C. The basic elements of the direct digital control system structure shall consist of standard 
components kept in inventory by the equipment supplier.  The components shall not require 
customizing other than setting jumpers and switches, adding firmware modules or software 
programming to perform required functions. 

D. The system shall be capable of being expanded to its full capacity by adding sensors and entering 
programs in available random access memory (RAM).  Future expansion shall not require 
hardware modifications to the controller. 

E. SCU shall be listed in accordance with UL 864 as required to provide direct control of all smoke 
dampers. 

F. Memory: Provide with sufficient memory to meet system performance requirements and support 
its own operating system, database system, and database including: 

1. Control processes 
2. Energy management applications 
3. Alarm management 
4. Historical/trend data for all points 
5. Maintenance support applications 
6. Custom processors 
7. Operator I/O 
8. Dial-up communications 
9. Manual override monitoring 

G. Point Types: Support the following types of point inputs and outputs: 

1. Digital inputs for status/alarm contacts 
2. Digital output for on/off requirement control 
3. Analog inputs for temperature, pressure, humidity, flow and position measurements. 
4. Analog outputs for valve and damper position control, and capacity control of primary 

equipment. 
5. Pulse inputs of pulsed contact monitoring. 

H. Expandability: 

1. The system shall be modular in nature, and shall permit easy expansion through the 
addition of software applications, workstation hardware, field controllers, sensors, and 
actuators. 
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2. The system architecture shall support expansion capacity of all type of SCU panels, and all 
point types included in the initial installation. 

I. Serial Communication Ports: Provide at least two RS-232C serial data communication ports for 
simultaneous operation of multiple operator I/O devices such a industry standard printers, laptop 
workstations, PC workstations, and panel mounted or portable Operator's Terminals.  SCU panels 
shall allow temporary use of portable devices without interrupting the normal operation of 
permanently connected modems, printers, or network terminals. 

J. Hardware Override Switches: 

1. Provide the ability to manually override automatically executed commands at the SCUs 
via local, point discrete, onboard hand/off/auto operator override control via local keypad 
function for binary control points and with modulating control for analog control type 
points. 

K. Hardware Override Monitoring: 

1. SCU panel shall monitor the status or position of all override, and include this information 
in logs and summaries to inform the operator that automatic control has been inhibited.  
EMCS panel shall also collect override activity information for daily and monthly reports. 

L. Local Status Indicator Lamps: 

1. The SCU panel shall provide local status indication for each binary input and output for 
content, up-to-date verification of all point conditions without the need for an operator I/O 
device. 

M. Integrated On-Line Diagnostics: 

1. Each SCU panel shall continuously perform self-diagnostics, communication diagnosis, 
and diagnosis of all subsidiary equipment.  The SCU panel shall provide both local and 
remote annunciation of any detected component failures, or repeated failure to establish 
communication. Indication of the diagnostic results shall be provided at each SCU panel, 
and shall not require the connection of an operator I/O device. 

N. Sure and Transient Protection: 

1. Isolation shall be provided at all network terminations, as well as all field point 
terminations to suppress induces voltage transient consistent with IEEE Standard 587-
1980.  Isolation levels shall be sufficiently high as to allow all single wiring to be run in 
the same conduit as high voltage wiring where acceptable by electrical code. 

O. Power failure: 

1. In the event of the loss of normal power, there shall be an orderly shutdown of all SCU 
panels to prevent the loss of database or operating system software.  Non-volatile memory 
shall be incorporated for all critical controller configuration data, and battery back-up shall 
be provided to support the real-time clock and all volatile memory for a minimum of 72 
hours. 



Tetra Tech INSTRUMENTATION AND CONTROL FOR HVAC 

Architects & Engineers Project No. 363579-22001.3 23 09 00 /  Page 23 

2. Upon restoration of normal power, the SCU panel shall automatically resume full operation 
without manual intervention. 

P. No digital control panel shall be loaded to more than 80% of its total available point capacity of 
the digital/analog/input/output sections. 

Q. The SCU shall perform its assigned control and energy management functions as a stand-alone 
unit.  Stand-alone control shall include, but not be limited to: 

1. Supply and/or water reset. 
2. Adaptive optimal start. 
3. Time of day start/stop. 
4. Zero energy band. 
5. Night purge/warm-up. 
6. Duty cycle. 
7. Control valve, damper, motor and alarm capabilities. 

R. EMCS Shall Operate Within The Following Limits: 

1. Temperature 32oF to 120oF. 
2. Humidity 0 to 95% RH. 
3. Voltage +/- 10%. 

S. Control algorithms shall be available and resident in the EMCS to permit proportional, integral, 
derivative, incremental, floating and two position control modes in combination to meet the need 
of the application and to adapt to job conditions. 

T. Control shall be performed in a digital manner using the digital signal from the microprocessor 
based controller converted through electronic circuitry for modulation of electric or pneumatic 
actuators.  This may take the form of a pulse width modulated signal or a true analog signal 
generated through a D/A convertor.  Electro-pneumatic transducers used for pneumatic outputs 
shall be cabinet mounted either within the controller or in separate cabinet located immediately 
next to the digital control panel. 

U. Adjustments of control variables shall be available at the controller with the modem through a 
non-intelligent terminal.  Hand held or mounted in cabinet face.  If hand held devices are provided 
two shall be furnished.  These adjustments shall include, but not be limited to, setpoints, 
proportional gain, integral rates, the velocity and acceleration constants associated with 
incremental control and on/off values of two-position control. 

V. The controller shall contain necessary mathematic, logic, utility functions, all standard energy 
calculations and control functions in ROM.  These should be available in combination for 
programming the unit.  These routines shall include, but not be limited to: 

1. Math routines: 

a. Basic arithmetic. 
b. Binary logic. 
c. Relational logic. 
d. Fixed formulas for psychrometry. 
e. Calculations. 
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2. Utility routines for: 

a. Process entry and exit. 
b. Keyboard functions. 
c. Variable adjustments and output. 
d. Alarm indication. 
e. Restart. 

3. Control routines for: 

a. Signal compensation. 
b. Loop control. 
c. Energy conservation. 
d. Timed programming. 

W. Final field programs shall be stored in battery backed up RAM.  The EMCS (SCUs, UCs, etc.) 
shall be supplied with a minimum of eight hours of battery backup for the RAM with an automatic 
battery charger. 

X. The EMCS shall be expandable by adding additional SCUs, UCs, etc., that operate through the 
processor of the EMCS. 

Y. Provide digital sensors, differential air and/or water flow switches, space temperature sensors 
(30oF to 90oF), outside and air temperature sensors (-30oF to 120oF), hot water temperature sensor 
(0oF to 300oF), chilled water sensors (30oF to 90oF), humidity sensors, static pressure sensors, and 
other sensors and switches required to perform functions as specified. 

Z. Provide transducers, EP switches, devices, required by the EMCS to position the control elements. 

AA. Provide electric and pneumatic interface devices. 

BB. The EMCS software shall contain a self-test procedure for checking the annunciator lights on the 
digital display, and the computer. 

CC. Variable shall be identified as being reliable or unreliable.  When a calculation is required to use 
a value (sensed or calculated), which is identified as being unreliable, the unreliable data value 
will flash.  The calculation will use a default value programmed into the unit. 

DD. Alarms (e.g. a pump that did not start) and deviation alarms (e.g. temperature out of limits) will 
be annunciated. 

EE. The SCUs, UCs, shall be enclosed in a metal cabinet.  The cabinet shall be constructed such that 
it can be mounted and electrical terminations made during the construction phase of the project. 

FF. The EMCS cabinet shall be a hinged metal type with a baked enamel finish and provided with a 
key lock.  Cabinets on each installation shall utilize one master key.  Control wiring and system 
communications shall be electrically terminated inside the EMCS on a suitable termination board. 
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2.5 CONTROL UNITS 

A. Modular, comprising processor board with programmable, nonvolatile, random-access memory; 
local operator access and display panel; integral interface equipment; and backup power source. 

B. Units monitor or control each I/O point; process information; execute commands from other 
control units, devices, and operator stations; and download from or upload to operator workstation 
or diagnostic terminal unit. 

C. Stand-alone mode control functions operate regardless of network status.  Functions include the 
following: 

1. Global communications. 
2. Discrete/digital, analog, and pulse I/O. 
3. Monitoring, controlling, or addressing data points. 
4. Software applications, scheduling, and alarm processing. 
5. Testing and developing control algorithms without disrupting field hardware and 

controlled environment. 

D. Standard Application Programs: 

1. Electric Control Programs:  Demand limiting, duty cycling, automatic time scheduling, 
start/stop time optimization, night setback/setup, on-off control with differential 
sequencing, staggered start, antishort cycling, PID control, DDC with fine tuning, and trend 
logging. 

2. HVAC Control Programs:  Optimal run time, supply-air reset, and enthalpy switchover. 

3. Chiller Control Programs:  Control function of condenser-water reset, chilled-water reset, 
and equipment sequencing. 

4. Programming Application Features:  Include trend point; alarm processing and messaging; 
weekly, monthly, and annual scheduling; energy calculations; run-time totalization; and 
security access. 

5. Remote communications. 

6. Maintenance management. 

7. Units of Measure:  Inch-pound and SI (metric). 

E. Local operator interface provides for download from or upload to operator workstation or 
diagnostic terminal unit. 

F. ASHRAE 135 Compliance:  Control units shall use ASHRAE 135 protocol and communicate 
using ISO 8802-3 (Ethernet) datalink/physical layer protocol. 

2.6 LOCAL CONTROL UNITS 

A. Modular, comprising processor board with electronically programmable, nonvolatile, read-only 
memory; and backup power source. 
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B. Units monitor or control each I/O point, process information, and download from or upload to 
operator workstation or diagnostic terminal unit. 

C. Stand-alone mode control functions operate regardless of network status.  Functions include the 
following 

1. Global communications. 
2. Discrete/digital, analog, and pulse I/O. 
3. Monitoring, controlling, or addressing data points. 

D. Local operator interface provides for download from or upload to operator workstation or 
diagnostic terminal unit. 

E. ASHRAE 135 Compliance:  Control units shall use ASHRAE 135 protocol and communicate 
using ISO 8802-3 (Ethernet) datalink/physical layer protocol. 

2.7 I/O INTERFACE 

A. Hardwired inputs and outputs may tie into system through controllers.  Protect points so that 
shorting will cause no damage to controllers. 

B. Binary Inputs:  Allow monitoring of on-off signals without external power. 

C. Pulse Accumulation Inputs:  Accept up to 10 pulses per second. 

D. Analog Inputs:  Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA), or 
resistance signals. 

E. Binary Outputs:  Provide on-off or pulsed low-voltage signal, selectable for normally open or 
normally closed operation. 

F. Analog Outputs:  Provide modulating signal, either low voltage (0- to 10-V dc) or current (4 to 
20 mA) with status lights, two-position (auto-manual) switch, and manually adjustable 
potentiometer. 

G. Tri-State Outputs:  Provide two coordinated binary outputs for control of three-point, floating-
type electronic actuators. 

H. Universal I/Os:  Provide software selectable binary or analog outputs. 

2.8 POWER SUPPLIES 

A. Transformers with Class 2 current-limiting type or overcurrent protection; limit connected loads 
to 80 percent of rated capacity.  DC power supply shall match output current and voltage 
requirements and be full-wave rectifier type with the following: 

1. Output ripple of 5.0 mV maximum peak to peak. 
2. Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 

percent load changes. 
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3. Built-in overvoltage and overcurrent protection and be able to withstand 150 percent 
overload for at least 3 seconds without failure. 

B. Power Line Filtering:  Internal or external transient voltage and surge suppression for 
workstations or controllers with the following: 

1. Minimum dielectric strength of 1000 V. 
2. Maximum response time of 10 nanoseconds. 
3. Minimum transverse-mode noise attenuation of 65 dB. 
4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz. 

2.9 UNITARY CONTROLLERS 

A. Unitized, capable of stand-alone operation with sufficient memory to support its operating 
system, database, and programming requirements, and with sufficient I/O capacity for the 
application. 

1. Configuration:  Local keypad and display; diagnostic LEDs for power, communication, 
and processor; wiring termination to terminal strip or card connected with ribbon cable; 
memory with bios; and 72-hour battery backup. 

2. Operating System:  Manage I/O communication to allow distributed controllers to share 
real and virtual object information and allow central monitoring and alarms.  Perform 
scheduling with real-time clock.  Perform automatic system diagnostics; monitor system 
and report failures. 

3. ASHRAE 135 Compliance:  Communicate using read (execute and initiate) and write 
(execute and initiate) property services defined in ASHRAE 135.  Reside on network using 
MS/TP datalink/physical layer protocol and have service communication port for 
connection to diagnostic terminal unit. 

4. Enclosure:  Dustproof rated for operation at 32 to 120 deg F. 

2.10 ANALOG CONTROLLERS 

A. Step Controllers:  6- or 10-stage type, with heavy-duty switching rated to handle loads and 
operated by electric motor. 

B. Electric, Outdoor-Reset Controllers:  Remote-bulb or bimetal rod-and-tube type, proportioning 
action with adjustable throttling range, adjustable set point, scale range minus 10 to plus 70 deg F, 
and single- or double-pole contacts. 

C. Electronic Controllers:  Wheatstone-bridge-amplifier type, in steel enclosure with provision for 
remote-resistance readjustment.  Identify adjustments on controllers, including proportional band 
and authority. 

1. Single controllers can be integral with control motor if provided with accessible control 
readjustment potentiometer. 
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2.11 ELECTRONIC SENSORS 

A. Description:  Vibration and corrosion resistant; for wall, immersion, or duct mounting as required. 

B. Current Transducer: 

1. Solid or split core self powered analog current transducer slips over power wiring to 
provide combination load status and power use trending data. 

a. Linear output from 0 to full scale. 
b. 0-5Vdc output 
c. Operating conditions: -15-60 deg C, 0-95%rh. 
d. 2 second response time 
e. Use solid core for new applications, split core for retrofits away from terminals.  
f. Split core +/- 2% of full scale accuracy from 10% to 100%. 
g. Solid core +/- 2% of reading accuracy from 10% to 100%. 
h. Similar to Hawkeye 722, 922/932, size and range as required for load. 

C. Status Sensors: 

1. Power Monitor:  3-phase type with disconnect/shorting switch assembly, listed voltage and 
current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with 
maximum 2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor. 

D. Temperature Sensors: 

1. Temperature sensors shall be: 

a. Platinum wound RTD Type +_ 1oF.  Factory calibration point - 70oF at 1000 OHMS 
or 0oC at 1000 OHMS.  Adjustments for zero and span.  Output 4-20 mA. 

 Or (for non averaging sensors) 

b. Contractor may use thermistors which are compatible with system as follows: 

1) Accurate to 0.35oF over a range of -40o to 240oF, 
2) Noncalibrated devices, accuracy traceable to NBS testing, 
3) Guaranteed stability of 0.2oF over a 15 year period, 
4) Interchangable with any other in the new system, and 
5) Shielded cable not require for the guaranteed performance. 

2. Room element assemblies shall be located in conditions representative of the zone, on an 
interior wall where air is free to circulate around the element but away from non-
representative air conditions such as drafts or heat radiation.  Mount the assembly 5 feet 
above the floor on a standard electrical wallbox, or as otherwise directed or required to 
obtain satisfactory results.  A mounting bracket, wallplate, decorative cover and tamper 
resistant screens shall be furnished with the assembly.  May be S.S. wall plate type where 
applicable. 
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3. Liquid temperature sensors shall be mounted in separable brass immersion wells with 1/2" 
- 14 NPT threads, filled with "Insulgrease" or other approved heat transfer compound.  
Monitoring range to suit conditions. Well and spring loading device to assure RTD contact 
with end of sensing well.  Whenever a sensing element and well are installed in a chilled 
water line, plumber's putty or some other suitable sealant shall be applied around the 
adapter as well as the point where the two sensors leads pass through the adapter.  This is 
to prevent condensation of moisture in the well and failure of the element.  Minimum well 
length to be equal to 1/2 of the pipe diameter; match bulb length to well length. 

4. Battery powered “wireless communicating” sensors which use batteries as the source of 
power for transmission and communication of data are not acceptable. 

2.12 HVAC PROCESS FLOW CONTROL COMPONENTS 

A. Automatic Air Dampers (AAD on drawings): 

1. Provide all automatic dampers except those specified as being furnished by equipment 
manufacturer.  Automatic dampers are required at all exterior wall and roof openings 
serving a HVAC purpose which are provided or modified as a part of this project, whether 
or not called for on the drawings.  Control dampers to operate with sequence described 
later or as directed. 

2. Where damper is separating outside air from the conditioned space with no intervening air 
handler, for example relief air and exhaust fan dampers with short connected duct runs 
only, and additionally where called for on the drawings with the designation “TB AAD”, 
provide automatic dampers of thermally broken insulated construction design as described 
herein. Single thickness blades are permitted where they are in series with air handler 
dampers. 

3. Size dampers at full duct or damper size indicated on the drawings, arranged for flanged to 
duct rather than inserted in duct installation (clear damper opening, not outside of frame, 
equal to duct size indicated).  If neither duct or damper size is indicated; size for maximum 
velocity of 1500 fpm and maximum pressure drop including transitions to and from duct 
0.05 in w.g. 

4. Materials: 

a. General-service dampers not covered by the below restrictions, in galvanized steel 
ductwork, may be of galvanized steel construction. 

b. Dampers in aluminum ductwork: aluminum or stainless steel. 
c. Dampers subject to corrosive fumes: stainless steel of a type resistant to the fumes. 

5. Overall Construction:  

a. Damper frames fabricated of extruded aluminum sections or formed steel, with 
reinforced corner bracing, suitable for flange mounting to duct.  Seal any and all 
gaps at frame joints to maintain airtight integrity of ductwork.  
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1) Where flanged to duct mounting is not possible due to space restrictions or 
where Owner prefers access from inside duct, propose slip in style dampers 
on a case by case basis in damper submittal along with individual rationale 
for frame style selection.  

b. Provide extruded aluminum airfoil construction for dampers modulating outside and 
return airflow, isolating lead/lag blowers, those operating on systems with over 2" 
water column potential close off pressure, and those operating over 1500 fpm.   

c. Fasten aluminum frames with approved stainless steel fasteners, separated from 
dissimilar metal casing by dielectric gasketing. 

d. Damper blades not more than 8" in width.   

e. Mount blades on electroplated square or hexagonal steel shafting operating in 
stainless steel, bronze, or approved polymer sleeve bearings. 

f. Provide corrosion resistant linkage and actuator mounting compatible with the 
damper materials and service, concealed in the frame outside of the airstream for 
flanged to duct applications and mounted in the airstream for slip in construction.   

g. Provide parallel blade operation for all two position dampers, and opposed blade 
operation for modulating dampers, with exception of face and bypass dampers which 
shall be made up of two sections of parallel blade dampers with the blades of one 
damper opposed to the blades of the other for proper mixing.  

h. Dampers over 48 in. in length and height shall be made into multiple sections.   

i. Dampers shall be capable of sequencing as required.  

j. Provide AMCA Standard 511 certified class 1A leakage dampers, with maximum 
leakage not exceeding 3 cfm per square foot at 1 inch water gage pressure 
differential, or 8 cfm per square foot at 4 inches water gage pressure differential 
when held in the closed position with a torque of no more than 6 inch pounds per sq. 
ft.   

k. Temperature range shall be suitable for the intended service. 

6. Galvanized Formed Blade Construction Dampers: 

a. Frame of 16 gauge galvanized hat shaped channel.  
b. Blades of single thickness 16 gauge interlocking formed galvanized steel. 
c. Neoprene blade seals, and neoprene or compressible spring steel jamb seals. 
d. Design make: Arrow Series 395. 

7. Extruded Aluminum Airfoil Construction Dampers: 

a. Frames and airfoil blades of extruded aluminum construction.   
b. Extruded polymer dampers seals with airstream inflatable double edges, 

mechanically locked in extruded blade slots, and easily field replaceable.  
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c. Blades jamb seals compressible spring stainless steel.  
d. Design make:  Ruskin Model CD-50 or equal. 

B. Valves: 

1. Valve Types: 

a. Ball valves – full port for two position on/off service, with characterizing disc for 
modulating service. 

b. Butterfly valves - two-position on/off service or for use in modulating service where 
specifically called out as such on drawings. 

c. Globe valves - modulating service. 

2. Valve Bodies: 

a. Screwed bronze bodies (2" size and smaller). 

b. Flanged iron bodies (larger than 2" size). 

c. Ball valves shall be of two piece full port stainless steel ball and stem design similar 
to those described in SECTION 23 05 23 but with reinforced actuator duty stems, 
adapters, and electronic actuators. 

d. Butterfly valves shall be similar to those described in SECTION 23 05 23 with 
reinforced actuator duty stems, adapters, and actuators. 

e. Globe valves shall have characteristic type throttling plug, #316 stainless steel or 
Monel stem, and removable composition seats, tight closing to class 4 standard 
minimum.  Provided with necessary features to operate in sequence with other valves 
or damper operators and adjustable throttling range. 

f. Two or three way as required. 

g. Designed for 125 psi operating pressure.  

h. Arrange to spring return to fail-safe position as called for, quiet operating. 

3. Two position valves to be full line size unless otherwise indicated.  Modulating water 
control valves shall be sized on the basis of the smaller of 15% of the total system pressure 
drop or 8 ft. of water column pressure drop, based on the system design flowrates.  Include 
valve pressure drops in submittal for review. Tag each valve before delivery to project site 
with scheduled valve identification for location and service.   

4. Provide valves and actuation so valves fail safe in normally open or closed positions as 
required to provide freeze, humidity, force, temperature, etc. protection.  Fail position 
choice shall be submitted for review. 

5. Select two-way modulating valves to have equal percentage characteristics. 
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C. Actuators: 

1. Electronic actuators:  

a. Electronic actuators shall be motor driven with cast aluminum enclosure, with 
completely oil-immersed metal gear trains, sealed integral spiral spring return 
mechanism, force sensor safety stop, and shall have torque as needed to insure 
positive movement against system stall pressure.  Furnish entire mechanism in 
housings designed for easy removal for service or adjustment. 

b. Size each actuator motor to operate with sufficient reserve power to provide smooth 
modulating or 2-position action as specified. 

c. Provide permanent split-capacitor, shaded pole, or synchronous motors with gear 
trains completely oil-immersed and sealed. 

d. Equip motors for outdoor locations and for outside air intakes with "0 ring" gaskets 
designed to make motors completely weatherproof, and equip with internal heaters 
to permit normal operation at -40 deg F (-40 deg C). 

e. All actuators for exterior use shall be electronic style and shall have NEMA 4 
enclosures with a rain shield covering the valve stem and entire actuator housing. 

f. Damper actuators shall be direct-coupled over the damper shaft, and shall be 
installed without connecting linkage where possible. 

1) Where linkages are required, for example with multiple section dampers or 
dampers where actuator must be installed in the air-stream, provide with 
linkage furnished by the damper manufacturer and designed for the actuator 
being used. 

g. Ball and Butterfly valve actuators shall be direct-coupled over the valve shaft, 
installed without connecting linkage. 

1) Globe valve actuators shall have a rack and pinion linkage provided by the 
valve manufacturer and designed for the actuator being used. 

h. The actuator shall have electronic overload and digital rotation sensing to prevent 
damage to the actuator through the entire rotation range of the actuator.  

i. Actuators shall be capable of both clockwise and counter clockwise motion by 
changing mounting orientation. 

j. Provide proportional actuators for modulating services that accept a 0 to 10 VDC or 
4 to 20mA control input and provide a 2 to 10 VDC or a 4 to 20mA operating range.  
An actuator capable of accepting a pulse width modulated / floating point control 
signal and providing full proportional operation is only acceptable for hydronic 
valve services where there is no connection to outside air. 
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k. All 24 VAC/DC actuators shall operate on Class 2 wiring and shall not require more 
than 10 VA for AC or more than 8 watts for DC applications.  Actuators operating 
on 120VAC power shall not require more than 10VA. Actuators operating on 
230VAC power shall not require more than 11VA. 

l. All actuators shall have an external manual gear release and actuators with more 
than 60 in-lb torque capacity shall have a manual crank to allow manual positioning 
when the actuator is not powered. 

m. All modulating actuators shall have an external, built-in switch to allow the reversing 
of direction of rotation. 

n. Actuators shall be provided with a conduit fitting and minimum three foot electrical 
cable and shall be pre-wired to eliminate the necessity of opening the actuator 
housing to make electrical connections. 

o. Actuators shall be UL Standard 873 listed and CSA Class 4813 02 certified as 
meeting correct safety requirements. 

p. Actuators shall be designed for a minimum of 60,000 full stroke cycles at the 
actuators rated torque and shall have a minimum 2-year manufacturer’s warranty, 
starting from the date of installation. 

q. Design make: TAC-I/A DuraDrive series and Belimo models as required by torque. 

2.13 MISCELLANEOUS DEVICES 

A. Provide all necessary relays, controllers, accumulators, positioners, switches, solenoids, 
transformers, temperature sensors, and transducers for a complete system. 

B. Locate these devices on local panel unless specified otherwise. 

C. Wiring: 

1. Controls power wiring: Provide wiring in accordance with requirements of Section 23 05 
13 , Division 26, and the National Electrical Code.   

2. Controls communications and data cabling:  

a. Provide plenum rated cables, in full accordance with the requirements of Divisions 
26 (Electrical) and 27 (Communication).  

b. Provide cabling as recommended in writing by the controls manufacturer for 
optimized communications, similar to: 

1) 22AWG single twisted pair, low capacitance (12.5pF/ft), shielded or 
unshielded plenum rated cable for low voltage communications. 

2) 18AWG single twisted pair, low resistance (6mW/ft), shielded plenum rated 
cable. 
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3. Controls communications and data fiber optic cabling: Provide in accordance with the 
stricter of the requirements of Divisions 26, 27, and the written recommendations of the 
manufacturer of the equipment served. 

4. Where additional wire to wire terminations are required beyond end device and controller 
termination strips, make connections using NEMA rated termination blocks with barrier 
isolated strip/screw or tube/screw connections, all labeled for current function. Flying 
splices not permitted. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which materials and methods are to be 
installed and notify Architect in writing of any conditions detrimental to proper and timely 
installation.  Do not proceed with installation until unsatisfactory conditions have been corrected 
in acceptable manner. 

1. Installation indicates conditions are acceptable to Contractor as required to ensure 
requirements for applicable warranty or guarantee can be satisfied. 

2. Electrical Wiring:  Check all electrical wiring associated with equipment for compliance 
with specifications and correctness of connections.  Correct wiring in event equipment or 
devices fail to function in specified manner, whether due to incorrect connections or 
improper information and wiring diagrams.  

3. Verify that conditioned power supply is available to control units and operator workstation 
as required. 

3.2 WORK INCLUDED 

A. Provide all labor, materials, equipment, and services required for the complete removal of all 
existing controls components being replaced or upgraded as a part of this project or which serve 
equipment being removed as a part of this contract. 

1. Insure that controls for areas outside of this contract’s work remain intact and functional.  
Report any existing problems with functionality before demolition. New problem areas not 
otherwise a part of this scope that result from this demolition work: rebuild original 
functionality or upgrade to be included in the new controls. 

B. Provide all labor, materials, equipment, and services required for the complete EMCS installation, 
including Related Work, as required in the Contract Documents.  Provide all programming labor 
required for creating the specified sequences of operation and associated graphics.  Include labor 
required for integrating any software and programming enhancements made both during 
construction and commissioning and during the warrantee period.  Include labor for any 
programming modifications required due to special circumstances not adequately described in the 
written sequences of operations, as required to control systems operation as intended. 
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C. Provide all controls wiring required to connect devices furnished as part of or adjunctive to this 
EMCS regardless of the source of supply.  Provide connections to Owner’s LAN, WAN, 
telephone, and internet as required to perform controls work.  Coordinate all fiber optic, 
telecommunications, and other electrical connections with Owner. 

D. Provide power wiring for controls requiring connection to AC power.  Control circuits to be 120 
vac maximum.  Install wiring in accordance with requirements of SECTION 23 05 13 - 
COMMON ELECTRICAL REQUIREMENTS FOR HVAC EQUIPMENT, Division 26, and the 
National Electrical Code.  Provide actuator power wiring to all automatic dampers including 
fire/smoke dampers.  Coordinate required relays, etc.. with fire alarm system control wiring by 
Division 28. 

E. Provide all necessary devices required for proper system operation, including special electrical 
switches, conditioned power supplies, transformers, disconnect switches, relays, circuit breaker 
protection, as required. 

F. Provide all controllers, actuators, sensors, etc. as specified later herein, and as required to meet 
the specified sequence of operation. 

G. Furnish all valves, control wells, and dampers to Contractor responsible for their installation, as 
specified and as required to meet the sequence of operation. 

H. Provide interface connections from EMCS hardware to equipment starting circuits, alarms, etc. 

I. The system shall include all accessory equipment and electrical wiring to fulfill the intent of this 
specification, including all control and communications components required to interface with 
the Owner’s Ethernet LAN, forming a complete and interoperable system. 

J. Each portion of the District EMCS system as described above shall include all gateways, 
translators, interpreters, software, programming, or other accessory devices as required to achieve 
BACnet communications over the LAN.  

3.3 INSTALLATION 

A. System shall be installed and adjusted by trained mechanics and technicians, with a demonstrated 
experience of not less than (5) years, in the installation, adjustment, and repair of temperature 
control systems. 

B. Install software in control units and operator workstation(s).  Implement all features of programs 
to specified requirements and as appropriate to sequence of operation. 

C. Connect and configure equipment and software to achieve sequence of operation specified. 

D. Install labels and nameplates to identify control components according to Division 23 Section 
"Identification for HVAC Components." 

E. Install hydronic instrument wells, valves, and other accessories according to Division 23 Section 
"Hydronic Piping." 
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3.4 SYSTEM COMPONENTS 

A. Current Transducer:  As required; install per manufacturer’s written instructions. 

B. Temperature Sensors:  Install per manufacturer’s written instructions, in locations representative 
of the controlled spaces’ temperature as required for proper control.  Include proposed sensor 
locations in wiring diagram submittal. 

1. Provide room temperature sensors for all spaces where thermostats are not specifically 
called for, as required to properly and individually control all building mechanical HVAC 
and domestic hot water equipment in accordance with the sequence of operation.  For large 
spaces, provide at least one room sensor per 2000 square feet, in locations representative 
of the room’s various exposures and internal loads. 

2. Temperature Sensor with Guard: Provide sensor with guard (preferably S.S. wall plate 
sensor) wherever temperature sensor is called for in publicly accessed spaces similar to 
corridors, vestibules, lobbies, stairwells, cafeteria, gymnasium, auditorium, etc.. 

3. Duct and pipe temperature sensors: Provide as shown on the controls schematics and as 
required to properly control per the written sequence of operations. 

C. Automatic Dampers:  Furnish dampers, tagged for proper location, (with multiple section damper 
linkages).  Install per manufacturer's printed instructions.  Adjust to close tightly.  Allow for 
conduit sleeve or blank space for roof fan dampers. 

D. Valves:  Install with union or flanged connection.  Locate close to apparatus controlled with pipe 
reducers and increasers located adjacent to valve.  Locate, arrange, and pipe per installation 
diagram in an upright position (stem vertical). 

E. Actuators:  Install per manufacturer's printed instructions as to motor size and quantity, linkage 
arrangement, drive connection point. Where ducts or valves are insulated, set damper operators 
at least 2 in. away from equipment to allow for insulation. 

F. Miscellaneous Devices:  As required; install per manufacturer’s written instructions. 

3.5 ELECTRICAL WIRING AND CONNECTION INSTALLATION 

A. Install raceways, boxes, and cabinets according to Division 26 Section "Raceway and Boxes for 
Electrical Systems." 

B. Install building wire and cable according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

C. Install signal and communication cable according to Division 27 Section "Communications 
Horizontal Cabling." 

1. Conceal cable, except in mechanical rooms and areas where other conduit and piping are 
exposed. 

2. Install exposed cable in raceway. 
3. Install concealed cable in raceway. 
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4. Bundle and harness multiconductor instrument cable in place of single cables where several 
cables follow a common path. 

5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against 
abrasion.  Tie and support conductors. 

6. Number-code or color-code conductors for future identification and service of control 
system, except local individual room control cables. 

7. Install wire and cable with sufficient slack and flexible connections to allow for vibration 
of piping and equipment. 

D. Connect manual-reset limit controls independent of manual-control switch positions.  Automatic 
duct heater resets may be connected in interlock circuit of power controllers. 

E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is 
in hand position. 

3.6 SYSTEM SOFTWARE 

A. Provide completely installed and ready for use. 

B. System Configuration and Definition: 

1. All temperature and equipment control strategies and energy management routines shall be 
definable by the operator.  System definition and modification procedures shall not 
interfere with normal system operation and control. 

2. The system shall be provided complete with all equipment and documentation necessary 
to allow an operator to independently add, delete, or modify the following: 

a. SCUs. 
b. OWSs. 
c. UCs. 
d. Points of any type, and all associated point parameters and using constants. 
e. Alarm reporting definition for each point. 
f. Control loops. 
g. Energy management applications. 
h. Time and calendar based programming. 
i. Totalization for every point. 
j. Historical data trending for every point. 
k. Custom control processes. 
l. All graphic displays, symbols, and cross references to point data. 
m. Dial-up telecommunication definition. 
n. All operator passwords. 
o. Alarm messages. 

3. System Definition/control Sequence Documentation:  All portions of system definition 
shall be self documenting to provide hard copy printouts of all configuration and 
application data.  Control process and EMCS control loop documentation shall be provided 
in logical, graphical flow diagram format to allow control sequence to be easily interpreted 
and modified at any time in the future. 
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4. Database Save/Restore/Back-Up:  Back-up copies of all standalone EMCS panel databases 
shall be stored in at least one personal computer operator workstation, and a secure 
electronic copy of the original complete database setup shall be stored at the offices of the 
TCS, available for the Owner’s use. 

5. Continuous supervision of the integrity of all EMCS panel databases shall be provided.  In 
the event that any EMCS panel on the network experiences a loss of its databases for any 
reason, the system shall automatically download a new copy of the respective database to 
restore proper operations.  Database back-up/download shall occur over the local area 
network without operator intervention.  Users shall also have the ability to manually 
execute downloads of any or all portions of an EMCS panel database. 

3.7 SCU  PANEL LOCAL OR PORTABLE OPERATOR'S TERMINALS 

A. Each EMCS panel shall be capable of supporting an operator's terminal for local command entry, 
instantaneous and historical data display, and program additions and modifications. 

1. There shall be a provision for both permanently mounting the standalone EMCS panel 
operator terminal, or using it as a portable hand held unit. 

2. The EMCS panel operator terminal shall simultaneously display a minimum of 6 points 
with full English identification to allow an operator to view single screen dynamic displays 
depicting entire mechanical systems. 

3. The operator functions provided by the EMCS panel operator terminal shall include, but 
not be limited to, the following: 

a. Start and stop points 
b. Modify setpoints 
c. Modify PID loop setpoints 
d. Override PID control 
e. Change time/date 
f. Add/modify start/stop weekly scheduling 
g. Add/modify setpoint weekly scheduling 
h. Enter temporary override schedules 
i. Define holiday schedules 
j. View analog limits 
k. Enter/modify analog warning limits 
l. Enter/modify analog alarm limits 
m. Enter/modify analog differentials 
n. Viewpoint history files 

4. The EMCS panel operator terminal shall provide access to all real or calculated points in 
the controller to which it is connected, or any other controller in the network.  This 
capability shall not be restricted to a subset of predefined "global points", but shall provide 
totally open exchange of data between the operator terminal and any EMCS panel in the 
network. 
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5. Operator access at all EMCS panel operator terminals shall be identical to each other, as 
well as identical to the PC or Laptop operator workstations.  Any password changes shall 
automatically be downloaded to all controllers on the network. 

6. The EMCS operator terminal shall provide English language prompting to eliminate the 
need for the user to remember command formats of point named.  Prompting shall be 
provided consistent with a user's password clearance and the types of points being 
displayed, to eliminate the possibility of operator error. 

7. A multifunction touch pad shall be provided for point and command selection, as well as 
parameter entry.  To minimize the possibility of operator error, the EMCS panel operator 
terminal shall change the limit touch pad functions based upon an operator's password 
clearance, the function being performed, and types of points being displayed.  Screen 
displays shall clearly indicate only valid touch pad functions. 

8. Context Sensitive Help: On-line, interactive user's "Help" manuals and tutorials shall be 
provided.  Based upon operator request, the "Help" function shall provide general system 
operating instructions and specific descriptions of commands available in the currently 
displayed menus. 

9. Identification for all real or calculated points shall be consistent for all network devices.  
The same English language names used at PC workstations shall be used to access points 
at the EMCS panel operator's terminal to eliminate cross reference or look up tables. 

10. In addition to instantaneous summaries, the EMCS panel operator's terminal shall allow a 
user to view a point history file for system points.  Point history files shall provide a record 
of value of analog points over the last 24 hours, at 30 minute intervals, or a record of the 
last ten status changes for binary type points. 

3.8 GENERAL CONTROLS SYSTEM PROGRAMMING DESCRIPTION 

A. Provide color graphic floor plan displays and system schematics detailing all mechanical and 
electrical systems as indicated in the sequence of operations, at least one for each system and 
piece of mechanical equipment, including air handling systems, chilled water systems, and 
heating systems.  Create displays to represent logical grouping of system points or calculated data 
based upon building function, and mechanical system points which aid the operator in the analysis 
of the facility. The operator shall be able to view and control these systems via graphical and text-
based displays and controls. 

1. Provide access to the various system schematic and floor plan graphics via any and all of 
mouse driven graphical penetration scheme, menu selection, “file tree” organization, or 
text based commands. 

a. Graphical menu penetration: locate and display systems graphics via a mouse driven 
procedure, designed and implemented to optimize performance analysis and speed 
alarm recognition.  Five clicks maximum from whole district map to details of 
critical alarm via this route. 
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1) Whole District Map: Include each building shown as an active link; point and 
click to go to building. Display any building with (Owner defined, TCS 
implemented) alarms present as highlighted for rapid system review and 
diagnosis. Include at least three levels of alarm to facilitate prioritizing; each 
level shall be obvious and visually distinct. The most critical alarm in any 
building shall define the alarm level of that entire building in this graphic. 

2) Main Building Display: Include a full floor key plan of each floor, broken into 
areas of detailed floor plans, with similar active point/click penetration 
scheme and highlighted alarm areas.   

3) Detailed Floor Plans: Indicate the location of mechanical equipment (boilers, 
chiller, air handlers, duct and reheat / VAV systems, pumps and pumping 
systems, metering equip. etc.) and electrical equipment (switch gear, lighting, 
etc.) on the detailed floor plans.  Highlight any systems when in alarm.  
Outline limits of each control zone (typically along walls, etc..) and provide 
active multicolored background for each zone.  Zone background color shall 
change with space temperature deviation from setpoint, with a minimum of 8 
background colors, colors to be distinct from alarm highlight colors. 

4) System Specific Graphics:  Provide pictorial schematically correct 
representations of each and every mechanical system controlled and/or 
monitored.  Include all associated points, digital status, analog values, 
appropriate and/or significant calculated values, alarms, active adjustment of 
all user adjustable setpoints, links to all scheduling, trend logs, sequence of 
operations description, associated systems schematics in appropriate 
locations, etc.  Include plain English descriptions of each active point / link 
shown.  Include appropriate plain English warnings for alarms.  Modify as 
required by Owner and Engineer during system review, start-up, and 
commissioning.   

b. Menu and text based penetration: An operator request for information about a 
specific system shall cause the associated graphic display to be automatically 
selected and output on the viewing screen.  The operator request may be entered via 
either the graphical menu penetration procedure or via a pull down directory tree 
style menu system with “specific building”, “specific mechanical room”, and 
“specific system” levels of identification.  The pull down menu system shall cause 
the graphical menu system to be updated. 

B. Graphic Representations 

1. General: The program shall allow the operator to generate color graphics on-line using 
standard symbols selected from a standard library of symbols. 

2. Provide customized graphics with dynamic point values and set points. Graphics shall 
include but not be limited to: 

a. Each third party microprocessor controlled system with all points available. 

b. Heating Hot Water System with heat injection systems, primary hot water system, 
secondary hot water systems, 3-ways, 2-ways, etc. 
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c. Air Handling Units, air and water sides, with coil pumps, zones, etc. 

d. Floor Plans - The operator interface shall allow the user to access the various 
graphical schematics via a graphical penetration scheme of the floor plans. 
Minimum breakdown shall include: 

1) Whole District map, showing all buildings. 
2) Key plan of each building. 
3) Floor plans of each building with zoom in capability. 

C. Time Schedule Programs 

1. The programs for the EMS shall schedule each system's operation on an hourly basis 
controlled through daily, weekly and/or monthly schedules.  Schedules for each individual 
system, room or area shall be programmed and modified by the user on a calendar-like 
display at the OWS.  

2. The programs shall store 60 months of schedules. 

3. An internal time clock shall automatically compensate for daylight savings time and 
calendars generated by software shall automatically compensate for leap years. 

D. Trend Logs: 

1. Provide customized trend log reports with up to twenty variables per report for each HVAC 
system. Points shall be assignable at the OWS; coordinate desired points on each log with 
Owner during training and commissioning.  Archive trended values on the system hard 
disk for future inquiry, with back up copies automatically prompted for and generated on 
removable media. 

E. Alarm Points 

1. All temperature inputs to the DDC system (space, return air, mixed air, discharge air, 
supply and return water, boiler and cooling systems) shall be alarmed at the host computer 
if the temperature is out of range 10 deg. F (adj.) above or below setpoint. 

2. Fan status shall be monitored by analog current sensing devices or differential pressure 
switch.  If the fan is scheduled to run and the status is not proven, an alarm condition shall 
be shown at the host computer. 

3. Pump status shall be monitored by analog current sensing devices.  If the pump is scheduled 
to run and the status is not proven, an alarm condition shall be shown at the host computer. 

4. All alarm points of any stand alone controllers such as boiler burner controls, chiller or 
condensing unit controls, etc.., shall be monitored. 

5. For all alarms, provide appropriate text and graphical annunciation to facilitate ease of 
understanding of source and location of problem.  Coordinate annunciation with Engineer, 
equipment manufacturers, and Owner’s representatives. 
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F. Optimum Start Program 

1. The building shall initially be brought to occupied temperature through an optimal start 
program. This program shall gradually increase space temperature requirements over a 
predetermined time to not only bring the building to required temperature but also soft start 
building mechanical equipment. 

2. Each system shall have an independent modular program. 

3. The program shall minimize the total energy consumption during daily start-up of each 
heating/cooling system. 

4. A control algorithm shall compare the outside air temperature to space temperature and 
historical startup data to calculate a start time for each air handling system. 

5. The start time for each system shall bring its respective zone to occupied setpoint at the 
time of occupied mode start. 

6. The optimum start program shall be adjustable to the rate structure of the local energy 
company. 

G. Optimum Stop Program 

1. Each system shall have independent modular program. 
2. The program shall minimize the total energy consumption during daily shut-down of each 

heating/cooling system. 
3. A control algorithm shall compare the outside air temperature to space temperature to 

calculate a stop time for each air handling system. 
4. The stop time for each system shall shut-down its respective zone as early as possible 

without letting the temperature drift out of the specified comfort range. 
5. Minimum outside air ventilation shall be maintained where required by occupied status 

requirements of space served. 

H. Smoke Dampers And Fire/Fan Shut Down 

1. When fire alarm condition is initiated, the fire alarm system shall directly cause all fans 
1000 cfm and larger to shut down and shall provide a signal to the EMCS to note fire alarm 
condition. 

2. When fire alarm condition signal is received from the fire alarm system, initiate the 
following sequence: 

a. Cause all building fans 1000 cfm and larger to shut down. This is in addition to the 
direct shutdown caused by the fire alarm system. 

1) Allow variable speed drives to ramp down and ramp up on restart. 

b. Cause all smoke dampers and fire-smoke dampers to close and remain closed for the 
duration of the alarm condition.  Delay closing smoke dampers until associated fan 
system has completely stopped (10 sec. Maximum). 
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c. Do not permit unrelated HVAC equipment (heating valves, pumps, etc..) in building 
to lose control. 

d. Provide separate control wiring, connections to fire alarm system, all required smoke 
dampers, etc.., as required to accomplish the required sequence. 

e. Upon termination of the fire alarm condition as indicated by a signal from the fire 
alarm system, cause all automatic fire/smoke dampers to open and prove open, then 
return all affected fans to their normally scheduled operation using the demand 
limiting staggered start algorithm. 

I. Day/night Setback 

1. The day/night setback will consist of lowering the space heating setpoint and raising the 
space cooling setpoint during the unoccupied mode, thereby reducing the heating and 
cooling energy requirements. The occupied and unoccupied areas will be specified by the 
owner and will be coordinated with the control system.   

J. Economizer Cooling Cycle 

1. The controls shall incorporate an enthalpy logic center with outdoor and return air 
temperature and humidity sensors that shall maximize the use of outdoor air for cooling 
before the mechanical cooling is energized and during operation through comparison of 
outdoor and return air enthalpy as follows.  Note that multiple outdoor temperature 
conditions will be present at different outside air intake locations, and as such a comparable 
number of outside air sensors are required.  Some mechanical systems may share a single 
outdoor air enthalpy center, for example adjacent UVs each facing east, providing the 
outdoor air conditions can be demonstrated to be virtually identical from an energy 
management perspective.  Provide at minimum East, West, South, North, and Rooftop 
outdoor air sensors. 

2. When the outdoor air enthalpy is less than the return air enthalpy during cooling mode, the 
logic circuitry shall cause the outdoor and return air dampers to modulate to the balanced 
outdoor air position that satisfies the critical space temperature transmitter set point before 
opening the system chilled water cooling valve. 

3. If the outdoor air enthalpy is less than the return air enthalpy and the critical space 
temperature transmitter set point cannot be satisfied with 100% outside air, then the system 
shall circulate 100% outside air and the cooling water valve shall modulate open to satisfy 
the zone temperature requirements. 

4. If the enthalpy sensors indicate that the return air has lower enthalpy than the outdoor air, 
then the system shall revert to normal cooling mode. 

5. Upon a call for cooling to maintain the night setback temperature, only the economizer 
mode shall be operational.  The chilled water control valve shall not be opened, and upon 
satisfying the space temperature transmitter night setback set point, the system shall revert 
to the normal unoccupied mode. 

K. Maintenance Management: Continuously totalize run hours for equipment controlled and/or 
monitored for use by the maintenance management program. 
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L. Equipment Scheduling 

1. Equipment shall be capable of 7 days, 24 hours schedules with separate holiday hours. 
2. There shall be capability for five different holiday schedules which can be selected from 

the occupancy schedule graphic.  
3. Holidays shall be programmed so that they shall need a minimum of manual adjustment 

year to year and can easily be modified at front end if necessary.  
4. All schedule programming shall reside in local controllers, but shall be configurable from 

the front end. 

M. Coil Freeze Protection. 

1. Heating and cooling coils and any other equipment provided as a part of this project which 
are circulating water (not required for glycol coils) or are otherwise subject to water freeze 
damage, subject to the following, that have any percentage of unheated outside air entering 
them, shall have coil freeze protection.   

2. Mixed outside and return air and the preconditioned discharge air from air to air energy 
recovery units shall be considered unheated for this purpose. 

3. The first stage of coil freeze protection shall incorporate analog input temperature sensing 
at the expected freeze location.  Sensing devices may be immersion style return water 
temperature sensor piped as close as practical to the outlet of the coil (within the rooftop 
unit if applicable), surface temperature sensors on the coil surface at the expected freeze 
location, or other comparable devices approved as applicable to the circumstances.  Include 
details of freeze protection scheme for all such equipment in submittal.  When the sensed 
temperature is above 60ºF (adj.), the coil control valve shall be under space temperature 
control.  If at any time the expected freeze location sensed temperature drops below 60ºF 
(adj.), the control valve shall temporarily open to raise that coil’s return water temperature 
to above 80ºF (adj.), and the EMCS shall report an alarm to the OWS 

4. The second stage of coil freeze protection shall be the low limit freeze stat air temperature 
sensors with the sequence defined under safeties, above.  

3.9 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, 
and adjust field-assembled components and equipment installation, including connections, and to 
assist in field testing.  Report results in writing. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test:  After electrical circuitry has been energized, start units to confirm proper 
unit operation.  Remove and replace malfunctioning units and retest. 

2. Test and adjust controls and safeties. 
3. Test each point through its full operating range to verify that safety and operating control 

set points are as required. 
4. Test each control loop to verify stable mode of operation and compliance with sequence of 

operation.  Adjust PID actions. 
  



Tetra Tech INSTRUMENTATION AND CONTROL FOR HVAC 

Architects & Engineers Project No. 363579-22001.3 23 09 00 /  Page 45 

5. Test each system for compliance with sequence of operation. 
6. Test software and hardware interlocks. 

C. DDC Verification: 

1. Verify that instruments are installed before calibration, testing, and loop or leak checks. 

2. Check instruments for proper location and accessibility. 

3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, 
and other applicable considerations. 

4. Check flow instruments.  Inspect tag number and line and bore size, and verify that inlet 
side is identified and that meters are installed correctly. 

5. Check pressure instruments, piping slope, installation of valve manifold, and self-
contained pressure regulators. 

6. Check temperature instruments and material and length of sensing elements. 

7. Check control valves.  Verify that they are in correct direction. 

8. Check air-operated dampers.  Verify that pressure gages are provided and that proper blade 
alignment, either parallel or opposed, has been provided. 

9. Check DDC system as follows: 

a. Verify that DDC controller power supply is from emergency power supply, if 
applicable. 

b. Verify that wires at control panels are tagged with their service designation and 
approved tagging system. 

c. Verify that spare I/O capacity has been provided. 
d. Verify that DDC controllers are protected from power supply surges. 

D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures. 

3.10 ADJUSTING 

A. Calibrating and Adjusting: 

1. Calibrate instruments. 

2. Make three-point calibration test for both linearity and accuracy for each analog 
instrument. 

3. Calibrate equipment and procedures using manufacturer's written recommendations and 
instruction manuals.  Use test equipment with accuracy at least double that of instrument 
being calibrated. 
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4. Control System Inputs and Outputs: 

a. Check analog inputs at 0, 50, and 100 percent of span. 
b. Check analog outputs using milliampere meter at 0, 50, and 100 percent output. 
c. Check digital inputs using jumper wire. 
d. Check digital outputs using ohmmeter to test for contact making or breaking. 
e. Check resistance temperature inputs at 0, 50, and 100 percent of span using a 

precision-resistant source. 

5. Temperature: 

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span using 
a precision-resistance source. 

b. Calibrate temperature switches to make or break contacts. 

6. Stroke and adjust control valves and dampers without positioners, following the 
manufacturer's recommended procedure, so that valve or damper is 100 percent open and 
closed. 

7. Stroke and adjust control valves and dampers with positioners, following manufacturer's 
recommended procedure, so that valve and damper is 0, 50, and 100 percent closed. 

8. Provide diagnostic and test instruments for calibration and adjustment of system. 

9. Provide written description of procedures and equipment for calibrating each type of 
instrument.  Submit procedures review and approval before initiating startup procedures. 

B. Adjust initial temperature and humidity set points. 

3.11 SYSTEM TESTING AND COMMISSIONING 

A. Test complete control system for control device operation prior to the systems acceptance.  
Demonstrate complete sequence of operations to Architect’s and Owner’s representatives. 

1. Verify operation of system inputs and outputs, control loops and/or software programming, 
timing functions, operator entered constants, facilities management functions, etc., and 
observe that they perform their intended functions.  Generate check out data sheets for each 
system so verified. 

2. Field verify analog input calibration, analog output operation, digital input function, digital 
output operation, and coordination of system inputs and outputs between system graphics 
and field devices for schematic accuracy.  Coordinate device testing with Testing and 
Balancing Agency – refer to section 23 05 93 – Testing, Adjusting, and Balancing for 
HVAC for additional information.  Generate check list of all devices, keyed with 
descriptive locations and functions, along with complete calibration, testing, and 
coordination data, certified by Contractor and TAB agency. 

3. Provide complete values and points logs, printed with hourly values for one week, 
demonstrating correct control functions and programming. 
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B. When above procedure has been completed and control systems are operating satisfactorily, 
produce and submit a report of entire systems performance for review, including all data described 
above.  Submit three copies to the Architect's Representative advising them that the control 
system is 100% complete and operates in accordance with the Contract Documents. 

3.12 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain HVAC instrumentation and controls.  Refer to Division 01 Section 
"Demonstration and Training." 

END OF SECTION 23 09 00 
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SECTION 23 21 13 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes pipe and fitting materials, special-duty hydronic systems fittings, 
equipment, valves, and specialties, and joining methods for the following: 

1. Hydronic Systems piping. 
2. Air conditioning condensate drain piping. 
3. Air-vent piping. 

B. Related Sections include the following: 

1. Section 23 05 23 - General Duty Valves for Hydronic Piping. 
2. Section 23 05 29 - Hangers and Supports for HVAC components. 
3. Section 23 09 00 – Instrumentation and Control for HVAC. 

1.3 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the following 
minimum working pressure and temperature: 

1. Steel and Copper Hydronic Piping:  125psig at 250 deg F. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Above Grade Piping 
2. Pipe Fittings. 
3. Dielectric Fittings. 

1.5 CLOSEOUT SUBMITTALS 

A. Field quality-control test reports. 
B. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-duty 

valves to include in emergency, operation, and maintenance manuals. 

23 21 13 
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1.6 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with all applicable sections of the following: 

1. ANSI / ASME B 31.9: "Building Services Piping".  
2. ASME "Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing 

Qualifications". 
3. Building Code of New York State. 
4. ANSI / ASME B31 – “Code for Pressure Piping”. 

B. Installer Qualifications: 

1. Grooved Mechanical and Pressure Seal Joint Quality Control: 

a. Installer Certification: Provide installers trained in and familiar with the 
installation of the mechanical joint systems, certified by the approved joint 
manufacturer as having been trained and qualified to join piping with 
manufacturer’s system. 

b. Single Source: Obtain mechanically joined piping system components from single 
approved manufacturer for each system type, grooved or pressed. 

c. Proper Tools: Fabricate and install joints using the proper tools, actuators, rolls, 
cutters, jaws, rings, etc., as manufactured and instructed by the approved 
manufacturer. 

d. Manufacturer’s Inspection: Certify grooved system installation for compliance 
with manufacturer’s recommendations. 

2. Weld and Braze Qualification Records: Maintain and sign certified records of approved 
procedures used and approved qualified workers employed for welded and brazed joints 
performed as a part of Contract Work.  Ensure all building services piping welding and 
brazing work can be traced to a specific procedure and welder. 

3. Inspection and Examination by Owner, Remedy by Contractor: Owner reserves right to 
examine, inspect, and test all piping using visual, radiographic, or other recognized 
testing methods to determine compliance with specified quality control requirements and 
requirements of applicable regulatory agencies.   

a. Cost of Owner’s testing of acceptable installation provided at Owner’s expense 
b. Repair piping installations not passing Owner’s quality inspection testing using 

approved method or replace at no additional cost.   
c. Cost of initial testing of piping not conforming to specified requirements and any 

retesting of repairs or replacement work shall be deducted from Contract Sum. 

C. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 01. 
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PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Refer to Part 3 for Piping Applications Article. 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Anvil International, Inc. 
2. Cerro Flow Products, Inc. 
3. Mueller Industries, Inc. 
4. S. P. Fittings; a division of Star Pipe Products. 
5. Viega LLC 
6. Victaulic Company of America. 

C. Copper Tubing:  ASTM B 88, Annealed or Drawn Temper, Types M, L, and K. 

D. Copper Tube Fittings: 

1. Solder Fittings 

a. Tees, Elbows, Reducers, Adapters:  ANSI B16.22 streamlined pattern wrought 
copper or ANSI B16.18 cast bronze; solder end connections; ASTM B62. 

b. Unions:  Solder type, cast bronze, ground joint, Class 150. 
c. Cast Bronze Flanges:  ANSI B16.24 Class 150 solder connection flanges, raised 

ground face, ANSI pattern drilled and spot faced bolt holes. 

2.2 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper-alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials, designed to join 
dis-similar metallic piping materials with dis-similar metals separated by dielectric material in a 
configuration to minimize galvanic corrosion of the less noble piping material. 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Advance Products & Systems, Inc. 
2. Capitol Manufacturing Company. 
3. Central Plastics Company. 
4. Elster-Perfection Corporation. 
5. Hart Industries International, Inc. 
6. Lochinvar Corporation. 
7. Pipeline Seal and Insulator, Inc. 
8. Precision Plumbing Products, Inc. 
9. Sioux Chief Manufacturing Company, Inc. 
10. Victaulic Company of America. 
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11. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
12. Zurn Plumbing Products Group; AquaSpec Commercial Products Division. 

C. All Materials:  Suitable for system fluid, pressure, and temperature. 

D. Dielectric Nipples: 

1. Galvanized steel nipple with insert of noncorrosive, thermoplastic lining; plain, threaded, 
or grooved ends; and 300-psig minimum working pressure at 225 deg F. 

E. Dielectric Couplings: 

1. Galvanized-steel coupling with insert of noncorrosive thermoplastic lining; threaded 
ends; and 300-psig minimum working pressure at 225 deg F. 

F. Dielectric Unions: 

1. Factory-fabricated union assembly, for 250-psig minimum working pressure at 180 
deg F. 

G. Dielectric-Flange Kits: 

1. Flange assembly kit for field assembly.  Include full-face or ring-type neoprene or 
phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, steel backing 
washers, and appropriately sized bolts and heavy pattern nuts. Provide bolts of length as 
required for full engagement in nuts, of  higher strength if undersized for bolt sleeves as 
required to maintain system working pressure. 

2.3 VALVES 

A. Isolation, Check, Balancing, Vent, and Drain Valves:  Comply with requirements specified in 
Section 23 05 23 -General-Duty Valves for HVAC Piping 

B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements 
specified in Section 23 09 00 - Instrumentation and Control for HVAC. 

2.4 HYDRONIC PIPING ACCESSORIES 

A. Pipe Sleeves: 

1. Sleeve 6-Inches Diameter and Smaller: Schedule 40 galvanized, welded steel pipe, 
ASTM A53, Grade A. 

2. Sleeves Larger than 6-inches: Galvanized sheet metal, 10 gauge, round tube with welded 
longitudinal joint. 

3. Sleeves Installed In Masonry Or Cold Formed Metal Framing/Gypsum Board 
Construction: Galvanized sheet metal, 20 gauge, round tube with welded longitudinal 
joint. 
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B. Escutcheons: Chrome plated, stamped steel, hinged, split-ring escutcheons, with setscrew. 
Inside diameter closely fits pipe outside diameter or outside diameter of pipe insulation where 
piping is insulated.  Outside diameter completely covers opening in floor, wall, or ceiling. 

1. Manufacturer: Manufacturers offering acceptable products include Grinnell. 

C. Mechanical Sleeve Seals: Modular mechanical type, consisting of interlocking synthetic rubber 
links shaped to fill annular space continuously between pipe and sleeve.  Connected with bolts 
and pressure plates causing rubber sealing elements to expand when tightened, providing 
watertight seal and electrical insulation. 

1. Manufacturer: Manufacturers offering acceptable products include Thunderline Corp. 

2.5 HYDRONIC PIPING SPECIALTIES SPECIFIED ELSEWHERE 

A. General Duty Valves: as specified in Section 23 05 23. 
B. Hangers and Supports: as specified in Section 23 05 29. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Closed Loop Hydronic Piping (heating or cooling), aboveground: 

1. Type L drawn-temper copper tubing with wrought-copper fittings, and soldered, pressure 
sealedor brazed joints. 

B. Air-Vent Piping: 

1. Inlet:  Same as service where installed. 
2. Outlet:  Type K, annealed-temper copper tubing with soldered or flared joints. 

C. Air-Conditioning Condensate Gravity Drain Piping:   

1. Type M or L, drawn-temper copper tubing, wrought-copper drain fittings, and soldered 
joints. 

2. Schedule 40 PVC or CPVC plastic pipe, DWV style fittings, and solvent-welded joints.  

3.2 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated piping locations and arrangements were used to size piping, calculate 
friction loss, expansion compensation, pump sizing, fill volume, and other design 
considerations.  Install piping generally as indicated unless deviations to layout are approved on 
Coordination Drawings. 

B. Select system components with pressure rating equal to or greater than system operating 
pressure. 
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C. Install piping in concealed locations except in equipment rooms and service areas, unless 
otherwise indicated on drawings: install in walls, pipe chases, utility spaces, above ceilings, etc. 

D. Install piping orthogonal to building walls as possible within constraints required for sloped 
drainage, non-orthogonal building construction, etc.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

E. Install fittings for changes in direction and branch connections, unless otherwise specified. 

1. Branches two or more sizes smaller than main may be weld-o-let welded to steel pipe and 
brazed to copper using listed mechanically formed outlets similar to “T-drill”. 

2. Minor offsets in copper fin-tube piping required to segment enclosures along curved 
exterior walls may be created by smooth bends in annealed type L or K copper tube.  Do 
not bend fin element. 

3. Mitered elbows, "shaped" nipples, and job fabricated reductions are not acceptable. 

4. Where corridors or other general construction meets at angles other than standard pipe 
fitting angles, provide custom bend angle elbows to match general construction and 
maintain piping orthogonal to building. 

F. Install piping so as to provide for positive drainage and air elimination. 

1. Install straight piping free of sags and bends. Do not install bent piping – remove from 
site. 

2. Install gravity drain lines at uniform slope down in direction of flow.  Maintain maximum 
slope feasible up to one quarter inch rise per foot of run, but  not less than 1% 
(approximately one eight inch per foot). Where height restrictions do not allow for 
minimum required slope, provide for pumped condensate removal as shown.  

3. Install pressurized pumped flow piping at a uniform grade of 0.2 percent upward in 
direction of flow or at otherwise indicated slopes. 

4. Avoid local high and low points where possible.   

5. Install branch connections out the top of mains to serve equipment above mains, and out 
the bottom of mains to serve equipment below, or otherwise as required to provide 
drainage and venting with a minimum of drain and vent fittings.   

6. Provide eccentric pipe size reducers and increasers, installed so as to allow for both 
positive drainage and air elimination.  In general, where piping is sloped up in direction 
of flow, reduce pipe sizes with level side up and increase pipe sizes with level side down. 

G. Install piping allowing for proper servicing of hydronic systems. 

1. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

2. Install piping and specialties with sufficient clearance to allow application of specified 
insulation. 
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3. Install valves with sufficient clearance and orientation to permit both ease of operation 
and servicing. 

4. Install dis-assemble able unions, flanges, or mechanical joints on equipment side of 
isolation valve, as required to remove and service all serviceable components without 
system drain-down or cutting piping.  Install unions and flanges in piping,. 

a. Provide unions for NPS 2 and smaller, flanges for NPS 2-1/2” and larger. 

b. Install adjacent to control valves, at final connections of equipment, as required to 
adjust threaded pipe joints after fixed (non-rotatable) joints are made, and 
elsewhere as indicated. 

c. Install out of the line of coil pull, tube bundle removal access space, etc. 

d. Install so sensor wires, thermometers, gauges, etc., need not be rotated, removed, 
or disconnected to service equipment.  

e. Install within two feet of control valves with no elbows between valve and union 
as required for ease of replacement. 

f. One dis-assemble able fitting may be used for two components (ex., both control 
valve and equipment service) if they are separated by no soldered, brazed, or 
welded elbows and no more than three feet of pipe. 

H. Identify piping as specified in Section 23 05 53 - Identification for HVAC Components. 

I. Install sleeves for piping penetrations of walls, ceilings, and floors. 

J. Install escutcheons for exposed piping penetrations of walls, ceilings, and floors. 

K. Install sleeve seals for piping penetrations of concrete walls and slabs.   

3.3 PIPE JOINT CONSTRUCTION 

A. General Pipe Joint Construction:  

1. Cut all pipe ends square. 
2. Ream ends of pipes and tubes removing burrs past original pipe wall to restore full pipe 

ID.  
3. Remove scale, slag, dirt, and debris from both inside and outside of piping and fittings 

before assembly.  
4. Remake leaking joints using new materials. 

B. Soldered Joints: 

1. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," 

2. Square cut tubing to correct length required to fill sockets.  
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3. Ream ends and clean surfaces of oils, grease, and oxidation to bright finish with fine sand 
cloth, cleaning pads, or special wire brush. 

4. Apply thin film of solder flux to both surfaces to be joined.   Do not clean, flux and 
assemble joint more than 3 hours before soldering, and do not use acid core, paste type 
solder, or solder flux combinations. 

5. Remove heat-sensitive portions of components prior to soldering. Provide wet rag strip 
heat sink wrapped around stem and seat of valves and protect all components for 
soldering heat damage.  Replace any components with any evidence of heat damage. 

6. Heat joint uniformly and rapidly and fill completely with solder while minimizing 
external and internal over-soldered dripping.  

7. Disassemble joints for inspection of solder penetration as directed.  Remake faulty joints 
at no additional cost. 

C. Brazed Joints:  

1. Comply with the procedures contained in AWS "Brazing Manual", using qualified 
processes and brazing operators according to Part 1 "Quality Assurance" Article. 

2. Remove stems, seats, and packing of valves and accessible internal parts at piping 
specialties before brazing. 

3. Fill the pipe and fittings with an inert gas (i.e. nitrogen or carbon dioxide) during brazing 
to prevent formation of scale. 

4. Heat joints using oxyacetylene torch.  Heat to proper and uniform temperature. 
5. Completely fill sockets with braze materials, and make neat fillets on butt joints. 

3.4 HYDRONIC SPECIALTIES INSTALLATION 

A. At each system local or global low point, both in piping and heat transfer elements, and as 
required for complete system drainage, install drain consisting of a tee fitting and drain valve as 
described in Section 23 05 23 – General Duty Valves for HVAC Piping.  

B. At each system local or global high point, both in piping and heat transfer elements, at the end 
of each horizontal run before a drop in elevation, and elsewhere as required for complete and 
serviceable venting of system air, install vent consisting of a tee fitting and air vent as described 
in Section 23 05 23 – General Duty Valves for HVAC Piping. 

C. Install AC condensate termination strainers where AC condensate drips to any exterior point of 
indirect waste disposal. 

D. Install all components of Energy Management and Control System (EMCS) into hydronic 
systems as required for complete EMCS installation and as required by this section maintaining 
integrity if hydronic systems.  Coordinate all locations and quantities with contractor 
responsible for the EMCS – refer to Section 23 09 00 – Instrumentation and Control for HVAC. 

1. Install control valves in accessible locations close to connected equipment or as otherwise 
shown, with dis-assemble able connections. 
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2. Install wells for pressure, temperature, and other sensors as shown on details and as 
called for by the sequence of operations.  

E. Install pressure / temperature test ports (P/T plugs) at the supply and return of every heat 
transfer element, and as otherwise called for on drawings. 

3.5 VALVE APPLICATIONS 

A. Install General Duty Valves (isolation valves, check valves, balancing valves, air vent valves, 
and drain valves) as specified in Section 23 05 23 – General Duty Valves for HVAC Piping. 

3.6 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor devices are specified in Section 23 05 29 "Hangers and Supports 
for HVAC Components". Comply with the following requirements for maximum spacing of 
supports. 

3.7 TERMINAL EQUIPMENT CONNECTIONS 

A. Size supply and return piping run-outs to equipment connections same as shown on the 
drawings.  Where connecting to existing piping run-outs, use same size as existing unless shown 
otherwise. Transition to equipment connection size close to equipment.  If equipment 
connection size is smaller than piping shown, transition to piping size shown immediately with 
no elbows (except reducer elbows) or other fittings closer to the equipment than the required 
transition fitting. 

3.8 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during test. 

2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 
pressure.  If temporary restraints are impractical, isolate expansion joints from testing. 

3. Flush hydronic piping systems with clean water; then remove and clean or replace 
strainer screens. 

4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be 
capable of sealing against test pressure without damage to valve.  Install blinds in flanged 
joints to isolate equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test. 
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B. Perform the following tests on hydronic piping: 

1. Use ambient temperature water as a testing medium unless there is risk of damage due to 
freezing.  Another liquid that is safe for workers and compatible with piping may be 
used. 

2. While filling system, use vents installed at high points of system to release air.  Use 
drains installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 
system's working pressure.  Test pressure shall not exceed maximum pressure for any 
vessel, pump, valve, or other component in system under test.  Verify that stress due to 
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum 
yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, "Building 
Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing 
components, and repeat hydrostatic test until there are no leaks. 

6. Prepare written report of testing. 

C. Perform the following before operating the system: 

1. Open manual valves fully. 
2. Inspect pumps for proper rotation. 
3. Set makeup pressure-reducing valves for required system pressure. 
4. Inspect air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Verify lubrication of motors and bearings. 

END OF SECTION 23 21 13 
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SECTION 23 31 00 - DUCTWORK 

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. Sheet metal duct materials and construction. 
2. Sheet metal duct fittings materials and construction. 
3. Ductwork ancillary components materials and construction. 

B. Related Sections 

1. Section 23 05 29 – Hangers and Supports for HVAC Components. 
2. Section 23 07 00 – HVAC Insulation. 
3. Section 23 37 00 - Air Outlets and Inlets 
4. Division 23 sections covering fans and air handling equipment. 

1.3 DEFINITIONS 

A. Aspect Ratio: The ratio of duct width to height. 

B. Hydraulic Radius: The ratio of duct cross section area to perimeter, or practically, a term used to 
define flow resistance of duct with differing aspect ratios, with resistance to flow being 
approximately proportional to hydraulic radius. 

C. NRC: Noise Reduction Criteria 

D. Offset: A change in the duct centerline location but not direction occurring within one piece of 
duct. 

E. RGD: Registers, Grilles, and/or Diffusers 

F. STC: Sound Transmission Class 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide duct system able to withstand the loads and stresses described in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and these contract documents. 

B. Fabricate ductwork able to withstand the forces imposed by the support and restraint system. 

23 31 00 
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1.5 SUBMITTALS 

A. Comply with requirements of SECTION 01 33 00 - Submittals and as modified below. 

B. Identify in writing, any proposed deviations from contract Drawings and Specifications. 

1. Highlight all changes from plans required by obstructions and job conditions. 

2. Bring any proposed deviations from contract plans and specifications to Architect's 
attention in writing, by separate letter attached to submittal with proposed deviations, along 
with samples for clarification, demonstrating benefit to Owner. 

C. Product Data: Submit for approval annotated Shop Construction Standards showing upgrades as 
required for conformance in detail to specifications for all factory and shop fabricated air ducts, 
components, and accessories. 

1.6 CLOSEOUT SUBMITTALS 

A. Contract Closeout Submittals:  Comply with requirements of SECTION 01 77 00 – Closeout 
Procedures, including submission of operating and maintenance instructions as item in "Operating 
and Maintenance Data" manual described in that section. 

B. Field quality-control reports – duct leakage, duct cleanliness. 

1.7 QUALITY ASSURANCE 

A. Provide ductwork by experienced and approved workers specializing in sheet metal fabrication 
and installation in accordance with the stricter of the below referenced standards and the 
requirements outlined in these contract documents. 

B. Referenced Standards  

1. The latest editions of the publications listed below form a part of this specification to the 
extent referenced. The publications are referenced in the text by the basic designation only.  

2. American Society of Civil Engineers (ASCE): 

a. ASCE7 Minimum Design Loads for Buildings and Other Structures  

3. American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) 

a. ASHRAE / ANSI 62.1 – Ventilation for Acceptable Indoor Air Quality. 
b. ASHRAE / ANSI 90.1 – Energy Standard for Buildings Except Low-Rise 

Residential Buildings 

4. American Welding Society (AWS) 

a. AWS D1.1, "Structural Welding Code - Steel," for hangers and supports.  
b. AWS D1.2, "Structural Welding Code - Aluminum," for aluminum supports.  
c. AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 
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5. American Society for Testing and Materials (ASTM):  

a. A167 99 Standard Specification for Stainless and Heat Resisting Chromium 
Nickel Steel Plate, Sheet, and Strip  

b. A653-09 Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or 
Zinc-Iron Alloy coated (Galvannealed) by the Hot-Dip process 

c. A1011-09a Standard Specification for Steel, Sheet and Strip, Hot rolled, Carbon, 
structural, High-Strength Low-Alloy, High Strength Low-Alloy with 
Improved Formability, and Ultra-High Strength 

d. B209 07 Standard Specification for Aluminum and Aluminum Alloy Sheet and 
Plate 

e. C1071-05e1 Standard Specification for Fibrous Glass Duct Lining Insulation 
(Thermal and Sound Absorbing Material) 

f. D6386  Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron 
and Steel Product and Hardware Surfaces for Painting 

g. D7803 Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron 
and Steel Product and Hardware Surfaces for Powder Coating 

h. E84-09a Standard Test Method for Surface Burning Characteristics of Building 
Materials 

6. National Fire Protection Association (NFPA):  

a. 90A Standard for the Installation of Air Conditioning and Ventilating 
Systems  

7. Sheet Metal and Air Conditioning Contractors National Association (SMACNA):  

a. HVAC Duct Construction Standards, Metal and Flexible  
b. HVAC Air Duct Leakage Test Manual  

8. Underwriters Laboratories, Inc. (UL):  

a. 181 Factory Made Air Ducts and Air Connectors  

PART 2 - PRODUCTS 

2.1 DUCT MATERIALS 

A. General Material Requirements:   

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated. 
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2. Provide sheet metals per mill specs and free of pits, voids, seam or roller marks, stains, 
discolorations, inadvertent bends and kinks, and other imperfections. 

B. Standard Supply, Return and Exhaust:  Galvanized steel, ASTM A-653/653M G90, lock forming 
quality, unless otherwise specified. 

C. Standard Supply, Return and Exhaust duct which will be exposed to view in the finished project 
and will not be externally insulated or painted: Galvannealed steel, ASTM A-653/653M G90, 
lock forming quality, unless otherwise noted. 

D. Standard Supply, Return and Exhaust duct which will be exposed to view in the finished project 
and will be painted: Galvannealed steel, ASTM A-653/653M G90, lock forming quality, prepared 
for painting via mill phosphatizing and subsequent heat treatment in accordance with ASTM 
D6386 and ASTM D7803 as applicable, unless otherwise noted. 

E. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, 
isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials, and 
use stainless steel fasteners. 

2.2 RECTANGULAR DUCTS AND FITTINGS 

A. Conform to appropriate SMACNA rectangular duct reinforcement tables and figures for the 
velocity-pressure classification duct construction required as defined in part three of this 
document, and additionally as follows. 

1. Seal all joints and seams in accordance with SMACNA seal classification required for duct 
in question. 

a. Additionally, seal field assembled longitudinal seams for seal class B duct. 

2. Transverse Joints:  in accordance with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Figure for "Rectangular Duct/Transverse Joints". 

a. For all duct requiring reinforcement, provide SMACNA T-24 or T-25 type flanged 
duct connection system at traverse joints. 

1) Joints may be factory manufactured slip on type or integrally shop fabricated 
onto the duct sheet metal on machinery designed for that purpose. Corner 
closure pieces are required at each corner. 

2) Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering pre-manufactured slip on reinforcement products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

a) Ductmate Industries, Inc, or equal. 
b) Lockformer TDC or equal. 
c) Nexus PDQ type G or J or equal. 
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3. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 
Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

4. Tie rods are not permitted on duct or plenums narrower than 72”.  Where an option for tie 
rod or heavier gauge sheet metal / shorter joint length / higher category reinforcement is 
presented in table, the heavier, shorter, more reinforced duct with no tie rods is required. 

B. Offsets: 

1. Where offset dimension is equal to or less than 0.2 times duct dimension in plane of offset, 
offset may be angled at maximum 15 degrees (SMACNA type 1). 

2. Where offset dimension is greater than 0.2 times duct dimension in plane of offset 
(example: 10 x 20 duct offset in plane of 10" dimension greater than 2 inches), offset to 
consist of paired curved elbows, each of the required angle, combined into one fitting 
(SMACNA type 3). 

a. Conform to elbow requirements as indicated below. 
b. Offset may be replaced with paired curved elbows if required for installation, 

otherwise provide combined fitting. 

C. Transitions of shape or cross section: 

1. Reductions in cross section shall have a maximum included cone angle of 60 deg., with a 
maximum single side angle of 45 deg. from axial, unless otherwise specified in writing. 

2. Transformations of section without a net reduction of cross section shall have no section 
of reduced hydraulic radius nor any local expansion of more than 15 deg. net included cone 
angle, as defined by ASHRAE and SMACNA. 

3. Expansion sections, unless specifically drawn and noted otherwise, shall have: 

a. No section of reduced hydraulic radius 
b. No section of local expansion of more than 15 deg. net included cone angle. 
c. No single side expansion angle of more than 15 deg. from axial unless otherwise 

specified in writing. 

D. Elbows: 

1. Make all changes in direction (as opposed to offsets above where direction remains the 
same) regardless of angle with elbow fittings unless specifically drawn and noted 
otherwise. 
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2. Curved Rectangular Elbows: 

a. Along critical pressure drop paths, provide curved rectangular elbows.  

1) Critical pressure drop paths shall be as indicated on drawings or if not 
indicated shall be considered to be entire duct run from air handling unit along 
mains to or from furthest terminal.  Systems with more than one main branch 
shall be considered to have more than one critical pressure drop path. 

2) Provide critical path elbows with throat radius not less than dimension of duct 
in plane of radius or use smaller inner radius elbows with splitter vanes such 
that the ratio of inner to outer radius of curvature of any section of the elbow 
shall not be less than 1/2. 

b. Along non-critical pressure drop paths, curved rectangular elbow radius 
requirements may be relaxed to a throat radius not less than one half the dimension 
of the duct in plane of radius or use smaller inner radius with splitter vanes such that 
the ratio of inner to outer radius of curvature of any section of the elbow shall not be 
less than 1/3. 

c. Construct all curved elbows of increasing or decreasing cross section in accordance 
with critical pressure drop path criteria. 

d. Fabricate splitter vanes per SMACNA Duct Manual construction standards. 

3. Mitered rectangular elbows  

a. Only elbows not along critical pressure drop path may be of curved or mitered 
construction. 

b. Mitered rectangular elbows with angle of bend under 15 deg. may have miter at duct 
end similar to SMACNA type 1 offset. 

c. Provide turning vanes in mitered rectangular elbows with angle of bend over 15 
degrees. 

d. Mitered elbows with angle of bend over 100 deg. or less than 80 deg. shall not use 
commercially available 90 deg. turning vanes 

4. Double Wall Turning Vanes  

a. Provide for mitered rectangular elbows of equal inlet and outlet or increasing cross 
section 

b. Blades of hollow double wall construction, with smaller radius sheet metal form 
nested outside larger radius form, tapering down gradually to and welded at double 
thickness edge, designed for specific spacing and alignment to minimize separation 
of flow and pressure drop through air duct elbows. 

c. Properly spaced to result in constant cross-section area between blades: smaller 
radius blades to have closer spacing 

d. Maximum spacing 3 inch, unless otherwise approved. 

e. Acoustical type where called for or where installed in acoustically lined ductwork. 
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f. Provide products by one of the following: 

1) Titus or equal 
2) Elgen or equal 
3) Hardcast or equal. 

5. Single Wall Turning Vanes 

a. Provide in mitered rectangular elbows of increasing or decreasing cross section and 
those with a turning angle greater than 100 degrees or less than 80 degrees. 

b. Blades of single wall 16 gauge construction with leading and trailing edges aligned 
to the direction of flow, installed per SMACNA Duct Manual standards so as to 
provide smooth area transition. Maximum spacing 3 inch, unless otherwise 
approved. 

E. Duct Branches: 

1. Install branches, inlets, and outlets so that air turbulence is reduced to a minimum and air 
volume properly apportioned. Install airflow adjustment devices at all junctions to permit 
adjustment of the amount of air entering or leaving the branch. 

2. Where a duct branch is to handle more than 25 percent of the air handled by the duct main, 
use a complete elbow as specified, assembled into a single fitting with the main duct. Size 
the separate branch and remaining main as shown on the drawings, and partition the 
division of the combined duct such that each of the branch and main have the same velocity, 
with cross sectional area proportional to the respective airflow. Join the leading / trailing 
edge where the branch and main meet airtight via welding or brazing. 

3. Where a duct branch is to handle less than 25 percent of the air handled by the duct main, 
construct the branch connection with a 45 degree side take-off with volume damper in 
branch line close to takeoff. Round branches off of rectangular main, use 45 deg. entry 
takeoff with integral transition to round. 

a. Supply: increase duct dimension on upstream side of branch by 25 percent, 
minimum 4 inch. 

b. Return: increase duct dimension on downstream side of branch by 25 percent, 
minimum 4 inch. 

c. Multiple flow direction takeoffs: provide twin entries or bell mouths.  

4. Where an air-diffusion device is shown as being installed in close proximity to (less than 
one main duct width) the side, top, or bottom of a duct, provide a commercially 
manufactured vaned volume extractor fitting to allow adjustment of the air quantity and to 
provide an even flow of air across the device it services. 

F. Duct Entries 

1. Wherever air does not enter the duct system from grilles, registers, or louvers, but instead 
enters directly from an enclosed or exposed plenum space, provide a duct entry transition 
with a minimum area ratio of inlet to nominal duct size of 2:1 unless otherwise specifically 
shown and noted. 
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2. Duct entry may be angled (pyramidal or conical) or with bell-mouth radius. 

a. Provide angled duct entries with a maximum single side angle to axial of 30 deg.  
Any combination of sides, top, and bottom may be angled (or conical for round duct) 
to suit space restrictions, but maintain the specified area ratio. 

b. Provide bell-mouthed entries with radius as required maintaining the specified area 
ratio. 

3. Provide entry grille or if not shown, provide at minimum 1/2 inch welded wire mesh 
(WWM) secured over the large side of the opening of all duct entries. 

2.3 DUCTWORK ANCILLARY COMPONENTS 

A. In general, duct accessories associated with specialized requirements which are called out and / 
or scheduled on the drawings are specified in this section.  The ancillary components included in 
this section are generally required in all air duct systems, need not be specifically called for on 
the drawings other than by specification or standard symbols and abbreviations, and are required 
to be detailed in the shop standards submittal. 

B. Duct Connectors 

1. Flange Connectors 

a. Refer to flange reinforced transverse joint system described under duct construction 
above.  Flanged connections to system components other than adjacent duct sections 
may be fabricated similar to a transverse joint.  If required to connect to equipment 
or components of different configuration provide flanged connector custom 
fabricated of reinforcement shapes as specified. 

b. Material:  Match adjacent duct. 

C. Airflow Adjusters: 

1. Single Blade Volume and Splitter Dampers: 

a. Construction per SMACNA Duct Manual and as noted below. 

b. Materials:  Match associated duct corrosion resistance requirements.  

c. Provide double wall airfoil blade dampers where duct velocity is over 1000 fpm 
nominal. 

d. Maximum blade width 12 inches.  

e. Multiple dampers or manufactured multi-blade damper above 600 square inches 
duct cross section. 
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f. Bearings and Adjusters: 

1) Heavy duty quadrant adjusters with 12 gauge offset handle, captive bolt/wing 
nut lock in 2” minimum radius slot, split clamp with bolt on 3/8” shaft up to 
300 square inch duct, ½” shaft for duct up to 600 square inch cross section. 

2) Closed end bearings for duct rated for 2" WG and above. 

3) Standoff under quadrant placing quadrant outside of specified duct insulation. 
Insulate between duct and quadrant. 

4) When occurring in acoustically lined ducts, install with insulated "build-outs" 
per Duct Manual. 

2. Multi-blade Manual Volume Dampers: 

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) Air Balance Inc.; a division of Mestek, Inc. 
2) American Warming and Ventilating; a division of Mestek, Inc. 
3) Flexmaster U.S.A., Inc. 
4) McGill AirFlow LLC. 
5) Nailor Industries Inc. 
6) Ruskin Company. 
7) Trox USA Inc. 
8) Vent Products Company, Inc. 

b. Materials:  Match associated duct corrosion resistance requirements. 

c. Standard leakage rating. 

d. Suitable for horizontal or vertical applications. 

e. Frames: 

1) Hat-shaped channels 0.064-inch minimum thickness. 
2) Mitered and welded corners. 
3) Flanges for attaching to walls and flangeless frames for installing in ducts. 

f. Blades: 

1) Opposed-blade design standard unless otherwise noted. 
2) Stiffen damper blades for stability. 
3) Formed single thickness blades allowed up to 1000 feet per minute (fpm) 

design duct velocity; provide airfoil blades above 1000 fpm. 
4) Galvanized-steel, 0.064 inch thick. 

g. Blade Axles:  full length of damper blades, bearings at both ends of operating shaft. 
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h. Bearings: Oil-impregnated bronze, molded synthetic, or stainless-steel sleeve 
bearing as applicable. 

i. Tie Bars and Brackets:  Galvanized steel. 

j. Damper Hardware: 

1) Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-
plated steel, and a 3/4-inch hexagon locking nut. 

2) Include center hole to suit damper operating-rod size. 
3) Include elevated platform for insulated duct mounting. 

k. Jackshaft: 

1) Provide as required for adjusting multi section multi-blade dampers 
simultaneously. 

2) Size:  1-inch diameter. 

3) Material:  Galvanized-steel pipe rotating within pipe-bearing assembly 
mounted on supports at each mullion and at each end of multiple-damper 
assemblies. 

4) Length and Number of Mountings:  As required to connect linkage of each 
damper in multiple-damper assembly. 

3. Vaned Volume Extractors  

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) Variturn RXVA by Carnes, Inc. 
2) Model AG-45 / AG-225 by Titus Inc. 

b. Factory assembled gang-operated parallelogram mounted single wall turning vanes, 
designed to be mounted between main and branch ducts at branch duct connections 
and vary the flow rate extracted to branch air while minimizing turbulence and 
associated pressure drop. 

c. Galvanized steel construction installed with sheet metal screws provides stable 
operation up to 2500 feet per minute main or branch duct velocity. 

d. Single wall radius formed turning vanes with flat trailing and leading edges provide 
uniform air distribution across the branch duct and overlap in closed position for 
tight close-off. Vanes spaced no greater than one inch on center up to 18 inch length 
(measured in direction of main duct airflow) or no greater than two inches on center 
up to 36 inch length. 

e. Fully adjustable from closed (zero protrusion into main duct, zero branch duct flow 
rate), to fully open (30 degree protrusion into main duct).  
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f. Where extractor vane length is less than dimension of main duct, provide branch 
duct with side extensions fully enclosing sides of extractor up to the full open 
position. 

1) Where installed in horizontal duct and the bottom of the main and branch 
ducts are not in the same plane, provide extension support foot at end of 
bottom side extension. 

g. Provide with adjusting mechanism that securely locks in adjusted position and 
unlocks allowing for smooth infinite adjustment from closed to open.  

1) For extractors up to 18 inches long serving branch ducts provide with internal 
crank linkage operated by heavy duty manual quadrant and 3/8 inch square 
shaft. 

2) For extractors over 18 inches long serving branch ducts, provide with double 
wire rod push-pull mechanism secured with welded stud, formed steel captive 
washer and wing nut. 

3) For extractors serving immediately adjacent registers, provide with screw 
gear operated internal crank linkage operated by key through register face.  

D. Duct Access Control 

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.  Note not all manufacturers offer all products: 

a. American Warming and Ventilating; a division of Mestek, Inc. 
b. Carnes. 
c. Cesco Products; a division of Mestek, Inc. 
d. Ductmate Industries, Inc.  
e. Flame Gard, Inc. 
f. Flexmaster U.S.A., Inc. 
g. Greenheck Fan Corporation. 
h. KEES, Inc. 
i. Lloyd Industries, Inc. 
j. Metal Form Manufacturing, Inc. 
k. McGill AirFlow LLC. 
l. 3M 
m. Nailor Industries Inc. 
n. Price Industries. 
o. Ventfabrics, Inc. 
p. Ward Industries, Inc.; a division of Hart & Cooley, Inc.  

2. General Purpose Duct-Mounted Service Access Doors:  Fabricate access panels according 
to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-10, 
"Duct Access Doors and Panels," and 2-11, "Access Panels - Round Duct." 
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a. Door: 

1) Double wall, rectangular. 
2) Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
3) Hinges and Latches:  1-by-1-inch butt or piano hinge and cam latches. 
4) Fabricate doors airtight and suitable for duct pressure class. 

b. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 

c. Number of Hinges and Locks: 

1) Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 
2) Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 
3) Access Doors up to 24 by 48 Inches:  Three hinges and two compression 

latches. 
4) Access Doors Larger Than 24 by 48 Inches:  Four hinges and two 

compression latches with outside and inside handles. 

3. Instrument Test Access Holes:  Cast iron or cast aluminum to suit duct material, including 
screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments 
and of length to suit duct-insulation thickness. 

2.4 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone 
activator to react exothermically with tape to form hard, durable, airtight seal. 

2. Tape Width:  4 inches. 

3. Sealant:  Modified styrene acrylic. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 

7. Service:  Indoor and outdoor. 

8. Service Temperature:  Minus 40 to plus 200 deg F. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 
steel, or aluminum. 
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10. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

11. Sealant 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. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
8. Service:  Indoor or outdoor. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 

2. Type:  S. 

3. Grade:  NS. 

4. Class:  25. 

5. Use:  O. 

6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealant 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. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

2.5 HANGERS AND SUPPORTS 

A. Provide complete system of Air Duct Hangers and Supports as required by the Air Duct systems 
included.  Refer to Section 23 05 29 – “Hangers and Supports for HVAC Components” for details 
of Hanger and Support requirements for Air Ducts and associated components. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions under which duct work is to be installed for compliance with requirements 
for proper installation. 

1. Check all drawings for detailed information and locations and field verify all conditions 
affecting installation. 

2. Notify Architect in writing of any conditions detrimental to proper and timely installation.   
3. Obtain Architect’s approval before fabrication of any changes in size required by 

obstructions and job conditions. 
4. Proceed with installation only after unsatisfactory conditions have been corrected in an 

acceptable manner. 
5. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 DUCT FABRICATION 

A. Fabricate and install as shown on Drawings and in manner coordinated with all construction 
requirements. 

B. Sizes shown on plans are clear inside duct dimensions representing the design hydraulic radius of 
the duct. Generally, fabricate ductwork of sizes shown on plans. During field verification, confirm 
that duct of aspect ratio shown fits within general construction constraints coordinated with all 
other trades.  Adjust aspect ratio, joint spacing, reinforcement, etc., as required during 
coordination process to fit duct of equivalent hydraulic radius where shown.  If duct of reduced 
hydraulic radius is required due to field conditions, submit RFI for direction before proceeding. 

C. Fabricate all ductwork to the SMACNA pressure classification reinforcement standards. 

D. Deliver and store all duct with duct interior clean and all openings sealed with film designed for 
the purpose of keeping uninstalled duct clean. Unless section of duct is being actively extended 
during construction, keep all openings and RGD properly sealed and prevent entrance of dust, 
dirt, construction debris, etc. 

E. Extend all access openings, damper rods, and levers to outside of external insulation for 
convenience of operation and maintenance. 

F. Provide all necessary transitions, fittings, aspect ratio changes, etc., as required to install duct 
work.  Where aspect ratio changes are required to fit within structural or other existing 
construction constraints, provide duct of equal or larger hydraulic radius.  
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3.3 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations.  
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 
Coordination Drawings. 

B. Install concealed in general construction unless otherwise specified or indicated on Drawings. 

C. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
unless otherwise indicated. 

D. Provide all necessary openings, sleeves, hanger inserts, chases, recesses, etc., in general 
construction work.  Coordinate duct openings provided by others in ample time to avoid delays. 

E. Provide collars to trim all duct openings in general construction work. 

F. Make final ductwork connections to equipment where indicated on the drawings. 

G. Install ductwork in all spaces as high as possible and in locations to avoid interference with 
recessed lights, piping, general construction, etc. 

H. Install round and flat-oval ducts in maximum practical lengths. 

I. Install ducts with fewest possible joints. 

J. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch 
connections. 

K. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

L. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

M. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

N. Route ducts to avoid passing through transformer vaults, electrical equipment rooms and 
enclosures, and stairwells. 

O. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal flanges 
of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 inches. 

P. Where duct passes through exterior walls and roofs from interior to exterior, provide water and 
airtight penetration detailing as required, preserving the thermal, moisture, and vapor penetration 
resistance of the surrounding assembly. 

Q. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 
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3.4 DUCT SEALING 

A. Make system air tight / water tight as required and approved, replacing any poor joints or careless 
work.  Fabricate ductwork to the following SMACNA leakage standards: 

1. Seal Class B – 2 inch w.g. and less general supply, return, and exhaust ductwork.  

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with the requirements of the following: 

1. SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports." 

2. Section 23 05 29 – Hangers And Supports for HVAC Components. 

B. Comply with the additional requirements below: 

1. SMACNA load tables do not provide for external loads on duct: provide for 200 lb external 
load on all duct hangers and supports.  Increase hanger and support sizes from SMACNA 
tables accordingly: 

a. Minimum band size 20ga. x 1 inch. 

b. Hanger bands to extend down sides and turn under bottom 1 inch minimum for all 
duct sizes. Minimum (2) #10 sheet metal screws per hanger (one each on side and 
bottom), (2) screws minimum on sides for duct over 12 inches tall, 12 inches on 
center max. 

2. Hangers Exposed to View:   

a. Rectangular duct: threaded rod and angle or channel supports. 
b. Round duct: twin half round bands 14 ga min., and threaded rods. 

3. Provide hangers and supports within 24 inches of each elbow and within 48 inches of each 
branch intersection. 

4. Support vertical ducts with steel angles or channel secured to the sides of the duct with 
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum 
intervals of 16 feet. 

3.6 PAINTING 

A. Paint interior of ducts that are visible through registers and grilles and that do not have duct liner.  
Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint 
materials and application requirements are specified in Division 09 painting Sections. 
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3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 

C. Duct system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.8 START UP 

A. Air Balance:  Comply with requirements in Section 23 05 93 - "Testing, Adjusting, and Balancing 
for HVAC." 

END OF SECTION 23 31 00 
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SECTION 23 34 00 - HVAC FANS 

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. Centrifugal roof ventilators. 
2. Ceiling-mounted ventilators. 

1.3 PERFORMANCE REQUIREMENTS 

A. Project Altitude:  Base fan-performance ratings on actual Project site elevations. 
B. Operating Limits:  Classify according to AMCA 99. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, and furnished specialties and accessories.  Also include the following: 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material thickness and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 
6. Roof curbs. 
7. Fan speed controllers. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

23 34 00 
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1.6 CLOSEOUT SUBMITTALS 

A. Field quality-control reports. 
B. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, 

and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the 
AMCA-Certified Ratings Seal. 

C. UL Standards:  Power ventilators shall comply with UL 705.   

1.8 COORDINATION 

A. Coordinate size and location of structural-steel support members. 
B. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 

actual equipment provided. 

PART 2 - PRODUCTS 

2.1 ROOFTOP CENTRIFUGAL EXHAUST FANS 

A. Unit Description:  UL listed exhaust fan specifically designed for outdoor installation and ser-
vice, shipped fully assembled and factory tested prior to shipment.  

1. Housing:  

a. Spun 16 gauge minimum weather tight marine grade aluminum two piece upper 
housing, with reinforced rolled edges. Down-blast, up-blast, or wall mounted out-
blast type housing as scheduled. 

b. Quick release stainless steel latches to provide access to motor compartment with-
out use of tools. 

c. Fully welded aluminum curb cap 

d. Rubber grommeted internal wiring passages unless otherwise specified. 

e. Provide aluminum nameplate riveted to housing exterior with manufacturer, mod-
el, cfm, static pressure, and electrical characteristics all permanently engraved or 
stamped. 

2. Impellers: Backward inclined, non-overloading, statically and dynamically balanced all 
aluminum construction, including hubs.  Impeller shall overlap a spun aerodynamic inlet 
cone.  Direct drive as shown on Drawings. 
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3. Power Assemblies:  

a. Motor and drive isolated from discharge air stream in forced-air cooled 
compartment. 

b. Power Assembly mounted on minimum 14 gauge plated steel structure, supported 
on housing with rubber isolators loaded in combination shear and compression.  

c. Motors:  

1) Refer to Section 23 05 13 Common Electrical requirements for HVAC 
Components for additional information. 

2) Constant Speed Operation: Open drip-proof type with sealed, permanently 
lubricated ball bearings; pre-wired through to disconnect switch mounted 
under fan cover with sufficient legs to break all leads to motor.  

a) Motors, wiring, and disconnects serving fume hood exhaust fans and 
other potentially flammable exhaust streams shall be UL listed and in 
accordance with NEC for explosion proof construction. 

b) Single Phase: Electronically commutated motor (ECM) as 
manufactured by General Electric.  Motor shall be of permanent 
magnet, brushless DC premium efficiency design with variable speed 
electronic controller capable of maintaining constant speed, torque, 
and/or cfm as required by service, capable of accepting 0-10vdc or 4-
20mA speed control signal from building management system.  
Adjustable slow start and gradual speed changes, permanently 
lubricated ball bearings, and extra quiet operation are all included. 

4. Accessories / options as scheduled: 

a. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted 
inside fan housing, factory wired through an internal aluminum conduit. 

b. Bird Screen:  Removable, 1/2-inch mesh, aluminum or brass wire. 

c. Motorized Dampers:  Parallel-blade dampers mounted in curb base or ductwork as 
shown on the drawings with electric actuator; wired to close when fan stops.  Refer 
to Section 23 09 00 for damper specifications. 

d. Factory fabricated insulated roof curb meeting the requirements above and of Sec-
tion 23 05 29 – Hangers and Supports for HVAC Components. 

e. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less 
than 50 percent. 

5. Manufacturers: Cook, Greenheck, Penn Ventilator, Twin Cities, or Approved Equal. 
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2.2 CEILING-MOUNTED VENTILATORS 

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. Breidert Air Products. 
2. Carnes Company. 
3. Greenheck Fan Corporation. 
4. Loren Cook Company. 
5. PennBarry. 

B. Housing:  Steel, lined with acoustical insulation. 

C. Fan Wheel:  Centrifugal wheels directly mounted on motor shaft.  Fan shrouds, motor, and fan 
wheel shall be removable for service. 

D. Grille:  Painted aluminum, louvered grille with flange on intake and thumbscrew attachment to 
fan housing. 

E. Electrical Requirements:  Junction box for electrical connection on housing and receptacle for 
motor plug-in. 

F. Accessories: 

1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less than 50 
percent. 

2. Manual Starter Switch:  Single-pole rocker switch assembly with cover and pilot light. 
3. Isolation:  Rubber-in-shear vibration isolators. 

2.3 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Division 23 Section "Common Electrical 
Requirements for HVAC Equipment." 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical 
devices and connections specified in Division 26 Sections. 

B. Enclosure Type:  Totally enclosed, fan cooled. 

2.4 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan 
Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, 
"Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certified 
Ratings Seal. 
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B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of 
Testing Fans for Aerodynamic Performance Rating."  Label fans with the AMCA-Certified 
Ratings Seal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install power ventilators level and plumb. 
B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware.  
C. Ceiling Units:  Suspend units from structure; use steel wire or metal straps. 
D. Support suspended units from structure using threaded steel rods and elastomeric hangers 

having a static deflection of 1 inch.   
E. Install units with clearances for service and maintenance. 
F. Label units according to requirements specified in Division 23 Section "Identification for 

HVAC Piping and Equipment." 

3.3 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.   

B. Install ducts adjacent to power ventilators to allow service and maintenance. 
C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 

Systems." 
D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 

and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 

2. Verify that unit is secure on mountings and supporting devices and that connections to 
ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 
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3. Verify that cleaning and adjusting are complete. 

4. Verify proper motor rotation direction, and verify fan wheel free rotation and smooth 
bearing operation.  

5. Adjust damper linkages for proper damper operation. 

6. Verify lubrication for bearings and other moving parts. 

7. Verify that manual and automatic volume control dampers in connected ductwork 
systems are in fully open position. 

8. Disable automatic temperature-control operators, energize motor and adjust fan to 
indicated rpm, and measure and record motor voltage and amperage. 

9. Shut unit down and reconnect automatic temperature-control operators. 

10. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

D. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 
B. Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for 

HVAC" for testing, adjusting, and balancing procedures. 
C. Replace fan as required to achieve design airflow. 
D. Lubricate bearings. 

END OF SECTION 23 34 00 
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SECTION 23 37 00 – AIR OUTLETS AND INLETS 

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 Inlets: 

a. Grilles 

2. Exterior Outlets and inlets: 

a. Air louvers 
b. Goose Neck Roof Top hoods 

1.3 SYSTEM DESCRIPTION 

A. Design Requirements 

1. Grilles:  Provide all exhaust grilles required for all systems. 

2. Air Louvers: Provide AMCA-rated louvers for all fresh air intake and exhaust openings, 
except as otherwise shown or specified in Contract Documents.  Cross- reference 
dimensions of each louver shown on heating drawings with those on the architectural 
drawings. Notify architect in writing of any discrepancies prior to submitting on louvers. 

3. Goose Neck:  Provide exhaust openings as shown or specified in Contract Documents.  
Cross-reference dimensions of each gooseneck shown on heating drawings with those on 
the architectural drawings. Notify architect in writing of any discrepancies prior to 
submitting on equipment. 

1.4 PERFORMANCE REQUIREMENTS 

A. Interior Outlets and Inlets: Provide outlets and inlets with aspiration ability, temperature mixing, 
and velocity traverses and decay with distance, throw, pressure drop, and noise criteria ratings 
equal to or better than specified products. 
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1.5 SUBMITTALS 

A. Comply with requirements of SECTION 01 33 00 - Submittals and as modified below. 

B. Product Data: Submit manufacturer’s product literature, technical specifications, performance 
data, installation instructions, and similar information required to demonstrate compliance with 
specified requirements.  Annotate all selected options, cross referenced to specification and 
drawing designations.  Include tabulated data for all proposed outlets and inlets, showing size, 
type, cfm, aspiration ability, water entrainment, temperature mixing, and velocity traverses and 
decay with distance, throw, pressure drop, noise criteria ratings and any other applicable data 
demonstrating performance equal to or better than specified products. 

C. Shop Drawings: Submit shop drawings showing sizes, construction details, mounting details, 
capacity, and air flow characteristics for all equipment.  Include complete tabulated schedules as 
indicated below for each of grille, Louvers, and gooseneck.  

1. Grilles:  Include complete tabulated schedule showing locations for each, type, size, 
capacity as shown on Drawings, and performance data for each grille furnished, including 
throw and noise criteria ratings.  Indicate selections on data. 

2. Air Louvers, Goosenecks:  Include complete tabulated schedule showing locations for 
each Louver, Gooseneck Hoods, showing type, size, wall and/or roof rough opening size, 
capacity as shown on Drawings, and performance data for each including pressure drop 
and water entrainment specifications.   Include all this data on coordination drawings and 
special Mechanical Penetrations of General Construction Envelope coordination drawing.  

D. Contract Closeout Submittals:  Comply with requirements of SECTION 01 77 00, including 
submission of operating and maintenance instructions as item in "Operating and Maintenance 
Data" manual described in that section. 

1.6 SEQUENCING AND SCHEDULING 

A. Deliver Exterior Outlets and Inlets (Louvers, Gooseneck Hoods) to project in sufficient time for 
installation in walls as wall construction progresses. 

1. Coordinate unit selection to meet requirements of other equipment and installation details 
(automatic dampers, back draft dampers, etc.). 

2. Verify all opening sizes, locations, and mounting arrangements prior to installation. 

PART 2 - PRODUCTS 

2.1 GRILLES 

A. General 

1. Provide grilles with border systems that are compatible with adjacent wall and ceiling 
systems, and that are specifically manufactured to fit into ceiling modules with accurate 
fit and adequate support.  Refer to general construction drawings and specifications for 
details of adjacent systems. 
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2. All performance criteria equal to or better than design make as specified and tagged on 
drawings. 

3. Provide factory baked white enamel finish for steel materials and clear or color anodizing 
for aluminum material as base bid standard finish unless otherwise specified or noted. 

4. Provide products by one of the following: 

a. Krueger or equal. 
b. Price or equal. 
c. Anemostat or equal. 

B. Grilles 

1. TYPE "G-C": Single deflection wall return grille; vertical or horizontal vanes, fixed at 0 
degrees or 35 degrees (as noted on drawings), with 3/4 inch spacing between blades; 
aluminum or steel construction as required to match adjoining ductwork.  Similar to 
Krueger “S80" or “S580”.  

2.2 AIR LOUVERS 

A. Intake and Exhaust Louvers (Fixed Type) 

1. Standard Construction Requirements: 

a. Factory constructed high performance drainable (frame, blades, and head as 
scheduled) aluminum louvers with storm resistant blades of AMCA rated 
performance equal to or better than the design make. 

b. Frame and blades constructed of extruded aluminum, alloy 6063-T5. Nominal wall 
thickness of 0.081 inches, depth to be 6 inches as noted on drawings. 

c. Blade angle of 37-1/2 degrees, centered nominally at 5-3/32 inches for the 4 inch 
deep and at 5-29/32 inch for 6 inch deep louvers. Hidden vertical supports shall 
allow continuous line appearance up to 120 inches. 

d. Stainless Steel 1/2 inch mesh x 0.063 inch bird screen secured in a removable 
frame with SS tamperproof fasteners, on exterior face of louver.  Finish same as 
louver. 

e. Extended sills constructed of aluminum, alloy 6063 – T5 with a nominal wall 
thickness of 0.060 inches in a style selected by Architect. 

f. Provide welded construction for all factory assembled louver components. Provide 
stainless steel fasteners for all field assembled components.  

g. Size, type and location as shown on drawings. 
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h. Provide scheduled factory finish as detailed below. 

1) Kynar: Provide factory applied and baked resin-based paint coating, 
minimum 70% fluoropolymer (PVDF) similar to Kynar 500 or Hylar 5000 
as manufactured by the Valspar Corporation.  Coating shall meet all 
performance requirements of AAMA 2605 and ASCA 96.  Color as selected 
by Architect from manufacturer’s full range of standard or premium colors 
including minimum 16 “standard” colors and 12 “premium” colors. 

i. Provide products by one of the following, with performance as scheduled: 

1) Greenheck Model ESD-603 or equal. 
2) Similar model by Ruskin, or equal. 
3) Similar model by Construction Specialties, Inc. or equal. 

2.3 ROOF TOP HOODS 

A. Gooseneck Style Roof Top Hoods 

1. Factory or shop fabricate according to SMACNA's "HVAC Duct Construction 
Standards" and as otherwise detailed on drawings. 

2. Heavy gauge (0.060 inch) aluminum construction.  Any mechanical fasteners stainless 
steel. 

3. Curb: Provide factory fabricated curb as specified in Section 23 05 29, minimum 12 
inches high. 

4. Bird Screening:  Aluminum, 1/2-inch- square mesh, 0.063-inch wire or Stainless-steel, 
1/2-inch- square mesh, 0.047-inch wire. 

5. Capacities, size and Characteristics as indicated on drawings.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which air outlets and inlets are to be 
installed and notify a Architect in writing of any conditions detrimental to proper and timely 
installation.  Do not proceed with installation until unsatisfactory conditions have been 
corrected in an acceptable manner. 

1. Air Louvers:  Coordinate unit selection to meet other equipment and installation details 
(automatic dampers, back draft dampers, etc.).  Verify all opening sizes, locations and 
mounting arrangements prior to installation. 

3.2 INSTALLATION 

A. Install air outlets and inlets in strict accordance with manufacturer’s recommended installation 
instructions for applications shown on Drawings. 

B. Grilles: Install all grilles in accordance with manufacturer's installation instructions and 
SMACNA installation manual at locations indicated on Drawings.   
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1. Adjust each type of grille as required to achieve even air distribution throughout occupied 
space, generally free of objectionable drafts and dead air pockets.  Demonstrate 
adjustments of distribution to Owner and additionally adjust as requested by Owner’s 
representative during or subsequent to initial adjustments. As grille adjustment and 
Testing and Air Balancing work affect each other, make preliminary adjustment to all 
grilles prior to balancing, and make final grille adjustment during TAB work in 
cooperation with TAB agency.  Refer to Section 23 05 93 – TESTING, ADJUSTING, 
AND BALANCING FOR HVAC for more detail. 

2. Provide final balancing in accordance with SECTION 23 05 93. 

3. Furnish to Owner, with receipt, 3 operating keys for each type of air outlet and inlet that 
requires them. 

C. Air Louvers:  Comply with manufacturer's specifications and recommendations for assembly 
and installation of air louver units, hardware, operators, and other components. 

1. Set units plumb, level, and true to line, without warp or rack of frames.  Anchor securely 
in place.  Separate aluminum and other corrodible metal surfaces from sources of 
corrosion or electrolytic action at points of contact with other materials.  Use stainless 
steel fasteners. 

2. Make suitable provision for thermal expansion in assembly of groups of units. 

3. Set head, jamb, and sill members in bed of compound as shown, or with joint fillers or 
gaskets as shown to provide weather tight construction. 

4. Provide suitable gaskets or coating where dissimilar metals are in contact. 

5. Clean aluminum surfaces promptly after installation of units.  Remove excess glazing and 
sealant compounds, dirt, and other substances.  Lubricate hardware and other moving 
parts. 

D. Goosenecks 

1. Provide roof curbs in sufficient time to coordinate with construction schedule. 

2. Verify all opening sizes, locations, and mounting arrangements prior to installation. 
Provide structural support frame around all roof deck penetrations 12 inches x 12 inches 
and larger, unless specifically indicated otherwise elsewhere on the Contract Documents.  

3. Comply with applicable requirements of SECTION 23 05 29 – Hangers and Supports for 
HVAC Components. 

4. Comply with manufacturer’s requirements for securing to curbs.  Use appropriate 
weatherproof gasketing and stainless-steel fasteners as required meeting loading 
requirements specified above. 

END OF SECTION 23 37 00 
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SECTION 23 82 00 – TERMINAL HEATING UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following types of Terminal Heating and Cooling Equipment, 
associated accessories, and their installation: 

1. Fin Tube Radiation (FTR). 

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 rated capacities, operating characteristics, and furnished specialties and 
accessories for each unit type and configuration. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field connection. 

1. Plans, elevations, sections, and details. 
2. Details of anchorages and attachments to structure and to supported equipment. 
3. Wiring Diagrams:  Signal, and control wiring. 

1.5 CLOSEOUT SUBMITTALS 

A. Field quality-control test reports. 

B. Operation and Maintenance Data:  For cabinet unit heaters, fin tube radiation, and unit heaters, to 
include in emergency, operation, and maintenance manuals.  In addition to items specified in 
Division 01 Section "Operation and Maintenance Data," include the following: 

1. Maintenance schedules and repair part lists for motors, coils, integral controls, and filters. 

23 82 00 
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1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 HOT-WATER FINNED TUBE RADIATORS 

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. Rittling, a div. of Hydro-Air Components. 
2. Slant/Fin. 
3. Sterling Hydronics, a Mestek company. 

B. Performance Ratings:  Rate baseboard radiators according to Hydronics Institute's "I=B=R 
Testing and Rating Standard for Baseboard Radiation." 

C. Fin Radiation:  Complete enclosure of heavy-duty, institutional grade construction, continuous 
supporting channel and back plate, heating element, hangers and accessories as required; factory-
boxed and tagged by room number and securely anchored to building in a manufacturers approved 
manner.  Enclosures to run from wall-to-wall, unless otherwise indicated on Drawings, and 
provided with all necessary corner pieces, end caps, column enclosures, butt joint trims, wall 
sleeves, and all access doors required.  

1. Heating Elements: 

a. Element constructed of seamless drawn copper tubing mechanically expanded into 
aluminum full collar or full temper embedded fins of size shown and specified. 

b. Provide tube size 3/4” through 1-1/4” as required by flow rate.  Use same fin tube 
element tube size as pipe size shown leading to fin tube on drawings.  

c. Provide elements in lengths, sizes, and capacities as shown on drawings. 

1) For all fin tube shown with 5-1/2” nominal enclosure or where noted as high 
capacity element, provide element with forty 4” x 4” aluminum fins per foot 
with bare single element nominal capacity of 950 btu/ft-hr. at 65 deg. F 
entering air temperature and hot water at EWT 180 deg. F, LWT 160 deg. F 

2. Fin Tube Element and Enclosure types:  

a. Type FTB: Wall mounted slope top enclosure nominally 5-1/2” deep x 18” high 
(unless noted otherwise), with stamped slotted sloped front supply grille. 
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3. Element Supports:  Swinging, ball bearing, or sliding type designed to allow for expansion.  
Supports must allow free noiseless movement of pipe and elements.  

4. Enclosures: 

a. Complete enclosures to run from wall-to-wall unless otherwise shown and noted on 
plans. 

b. Materials: 

1) General service: ASTM A-653/653M-94 G90 lock forming quality 
galvanized steel, prepared for painting via mill phosphatizing in accordance 
with ASTM A2092, unless otherwise noted. 

c. Material gauges: 

1) 16 ga.: General service. 

d. Provide continuous enclosure back plate and back hanger channel of 20 ga. roll 
formed material same as cover, configured for positive support of cover and element.  
Include continuous urethane foam dirt seal between wall and channel. 

e. Gusset braced cover construction with stamped outlet and inlet of configuration 
described above.  Provide cover support brackets spaced as recommended by 
manufacturer but on center distances not greater than 4'.  Provide brackets within 6" 
of end of cover and within 6" (on both sides) of each joint between sections or corner 
joints.  All fasteners shall be concealed or tamper resistant. Fasteners shall match 
enclosure materials. 

f. Provide matching die formed end caps, inside and outside corner pieces, wall 
sleeves, internal end plates, column enclosures, butt strips, valve compartments, 
riser chases, access doors and other accessories as shown on drawings and as 
required to fabricate neat, complete installation. 

g. Enclosures and all trim accessories shall be phosphatized and painted inside and out 
with one coat of baked on alkyd enamel primer, then finished with baked enamel in 
color selected by Architect. 

5. Valve Access Panel: 

a. 12" wide minimum, full enclosure height access door with tamper resistant closure.  
Provide for reasonable service access where any of the following must be within 
enclosure (typical): 

1) Isolation valve. 
2) Air vent or drain. 
3) Shut off valves, unions, P/T plugs, etc. 
4) Temperature control valve. 
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b. Alternatively, provide nominally 24” wide section of enclosure at location of piping 
specialties, with tamper resistant fasteners designed and installed to facilitate ease 
of repeated maintenance. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive equipment for compliance with requirements for installation tolerances 
and other conditions affecting performance. 

B. Examine roughing-in for piping and electrical connections to verify actual locations before unit 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install equipment in compliance with NFPA 90A. 
B. Install equipment level and plumb. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties.  Specific connection requirements are as 
follows: 

1. Install piping adjacent to machine to allow service and maintenance. 

2. Unless otherwise indicated, install shutoff valve and union or flange at each connection. 

3. Connect piping to equipment using specialties as detailed on drawings, with at minimum 
isolation valves, unions, and P/T test ports supply and return, with control valve on return 
as specified. 

B. Ground and wire equipment according to the stricter of manufacturer’s and Division 26 
requirements. 

3.4 FIELD QUALITY CONTROL 

A. Ensure Manufacturers provide: 

1. Thorough instruction of installing Contractor’s personnel in installation of units. 
2. Instruction for Owner's personnel in operation and care of equipment. 
3. Maintenance brochure. 
4. Adjustment of air discharge pattern to suit each room as directed and approved. 
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B. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test:  After electrical circuitry has been energized, start units to confirm proper 
motor rotation and unit operation. 

C. After installing equipment, inspect for damage to finish.  Remove paint splatters and other spots, 
dirt, and debris.  Repair damaged finish to match original finish. 

D. Remove and replace malfunctioning and damaged units and retest as specified above. 

END OF SECTION 23 82 00 
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SECTION 26 05 00 – COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section and to all of Divisions 26. 

1.2 SUMMARY 

A. Section Includes: 

1. General requirements applicable to components and systems included in Electric 
Contract.  

B. Products Installed but Not Furnished Under This Section 

1. Make electrical connections to equipment shown on Drawings and furnished by other 
Contractors. Obtain approved wiring diagrams and location drawings for roughing in and 
final connections from Contractor furnishing equipment.  

1.3 REFERENCES  

A. AIA  American Institute of Architects 
B. ADA  Americans with Disabilities Act 
C. AISC  American Institute of Steel Construction 
D. ANSI  American National Standards Institute 
E. ASTM ASTM International 
F. IBC  International Building Code 
G. IEEE  Institute of Electrical and Electronics Engineers, Inc. (The) 
H. IES  Illuminating Engineering Society of North America 
I. NEC  National Electrical Code 
J. NEMA National Electrical Manufacturers' Association 
K. NETA International Electrical Testing Association 
L. NFPA  National Fire Protection Association  
M. UL  Underwriters' Laboratories, Inc. 

1.4 DEFINITIONS 

A. “Existing”: Equipment depicted on Drawings with an “E” designation denotes existing 
equipment to remain.   

26 05 00 
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B. “Relocate”: Equipment depicted on Drawings with an “RL” designation denotes existing 
equipment to relocate.  Disconnect equipment, remove circuitry to a point beyond demolition 
and tag for reuse, store equipment for reuse and reinstall as specified in Contract Documents.  
Modify/extend circuitry to new equipment locations and reconnect.  The Contractor is 
responsible for protecting equipment from damage during removal, storage and reinstallation. 

C. “Replace”: Equipment depicted on Drawings with an “R” designation denotes existing 
equipment to replace.  Refer to relevant Project Manual Specification for additional information 
and requirements. 

1.5 SYSTEM DESCRIPTIONS  

A. Inspection of Existing Systems:  Inspect each existing system scheduled for modification in 
presence of Authorized Owner’s Representative and issue a deficiency report to Owner and 
Architect listing conditions found prior to any removals, relocations, or additions. Modified 
systems include (but are not limited to): 

1. Power distribution. 
2. Lighting. 
3. Sound system.  
4. Public Address System  
5. Emergency lighting. 

B. Design Requirements - Provide complete systems, properly tested, balanced, and ready for 
operation including necessary details, items and accessories although not expressly shown or 
specified, including (but not limited to):  

1. Wiring and raceway for work specified in Project Manual and shown on Drawings. 

2. Electrical devices and equipment for work specified in Project Manual and shown on 
Drawings. 

3. Systems included, but not limited to: 

a. Electrical distribution. 
b. Electrical connections. 
c. Lighting. 
d. Sound systems.  
e. Public Address System  
f. Emergency lighting. 

C. Electric Layouts:  Arrange panels; disconnect switches, enclosed breakers, equipment, 
raceways, and similar components neatly, orderly and symmetrically.    Provide 3/4-inch fire 
treated, gray painted plywood backboards for surface mounted panels, disconnect switches, 
enclosed breakers, and similar equipment.  Arrangements shown on Drawings are diagrammatic 
only; provide and adjust raceways, wiring, and other components as required. 
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D. Power Interruptions and Scheduled Outages:  Coordinate scheduling of all power interruptions 
and outages with Owner.  Confirm with Owner prior to interruption of power, which building 
systems are considered critical and must remain operational during the interruption.  If a 
scheduled power outage is to extend beyond one standard workday, provide temporary power to 
operate critical building systems (including, but not limited to fire alarm system, security 
system, building access control system, and building energy management control system). 

1.6 SUBMITTALS 

A. General Division 26 submittal requirements:  
 
1. Comply with requirements of SECTION 01 33 00 – SUBMITTAL PROCEDURES and 

as modified below. 

2. Product Data: Submit product data for items listed in individual technical section.  
Clearly identify manufacturer, pertinent design, function, materials, construction and 
performance data specifically addressing specification description and Contract 
Document requirements of item. Strike out products that are not applicable to item being 
submitted, where more than one product is indicated on manufacturer product literature. 

a. Cover Sheet: Attach cover sheet, identified in Section 01 33 00, to Product Data of 
each item submitted.  Provide cover sheet for only one type of item with related 
accessories, equipment with related components. Do not combine unrelated items 
under the same cover sheet. 

b. Specified Equivalent Product Data: Submit manufacturer’s product information 
including product literature, technical specifications and descriptions, performance 
data and, and similar items to demonstrate compatibility with Basis-of-Design 
Equipment as specified in the “Part 2 – Products” of each technical section.  

3. Shop Drawings: Submit detailed drawings for electrical equipment layouts, showing 
exact sizes and locations for approval before beginning work.  

a. Do not proceed with installation of systems in each area until agreement is reached 
with all concerned on exact arrangements for each room or area, unless otherwise 
directed by Architect. If Contractor proceeds prior to resolving conflicts, 
Contractor shall modify installed Work as required to permit other systems to 
proceed with a coordinated installation.  

b. Specified Equivalent Drawings: Submit detailed drawings of proposed Specified 
Equivalents, indicating proposed installation of equipment and showing 
maintenance clearances, required service removal space other pertinent revisions to 
arrangement and configuration shown in Contract Documents.  

4. Samples: On all submittals, indicate standard factory color and factory finish surfaces. 
Where more than one color is available, selection will be made by Architect from 
manufacturer’s full range of colors. Electronically transmitted color samples are not 
acceptable. 
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1.7 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for sleeves and sleeve seals. 
Include rated capacities, and furnished specialties and accessories. 

1. Penetration firestopping materials. 
2. Penetration firestopping assembly drawings. 

1.8 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Codes and Standards:  Comply with applicable Federal, State and local building and 
electrical codes, laws, ordinances, and regulations, and comply with applicable NFPA, 
National Electrical Code and utility company requirements and regulations. Provide 
Underwriters Laboratories Seal on all materials. 

2. Permits and Inspections: Obtain approvals, tests, and inspections required by Architect, 
Engineer, local electrical inspector, agent or agency specified in Project Manual, or 
National, State, or local codes and ordinances. 

a. Schedule electrical inspection by an agency acceptable to the local authority 
having jurisdiction and submit final inspection certificate to Architect. 

b. Furnish materials and labor necessary for tests and pay costs associated with tests 
and inspections. 

c. Conduct tests under load for load balancing and where required by codes, 
regulations, ordinances, or technical Specification. 

3. Electrical Components, Devices, and Accessories: UL Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction 
and marked for intended use.  

1.9 DELIVERY, STORAGE AND HANDLING 

A. Storage and Protection: 

1. Take precautions to store materials and products to protect finishes and not permit dust 
and dirt to penetrate equipment. 

2. Replace equipment damaged beyond reasonable repair as required by Architect.  
3. Refinish any equipment with marks, stains, scratches, dents, and other aesthetic damage 

that doesn’t impede operation of equipment as required by Architect.  
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1.10 COORDINATION OF WORK 

A. New Construction:  

1. Openings, Chases, Recesses, Sleeves, Lintels and Bucks (required for admission of 
Electric Contract systems and components): Coordinate requirements with General 
Contractor for inclusion in General Contract.  Furnish necessary information (e.g. 
locations and sizes) to General Contractor in ample time for installation of systems and 
components included in Electric Contract.  

2. Anchor Bolts: Deliver to Contractor responsible for General Work anchor bolts required 
for Electric Contract construction that are to be installed in construction included in 
General Contract.   

3. Locate settings, check locations as installation in General Contract progresses, and 
provide templates or holding fixtures as required to maintain proper accuracy. 

B. Existing Construction:   

1. Unless otherwise specified, employ Contractor responsible for General Work for all 
cutting, patching, repairing and replacing of general work required for installation of 
systems and components included in Electric Work.  Secure approval from Architect’s 
representative before cutting. 

2. Anchor Bolts:  Deliver to Contractor responsible for General Work anchor bolts required 
for Electric Work construction that are to be installed in construction included in General 
Contract.  Provide templates or holding fixtures as required to maintain proper accuracy.  

3. Access Doors: Provide access doors shown on Drawings, or as required for access to pull 
boxes, junction boxes, relays and other electrical devices requiring periodic inspection, 
adjustment or maintenance, where located above or within inaccessible walls or ceilings, 
and including cutting and patching of adjacent walls and ceilings to match existing 
materials and finishes.  

1.11 ALTERATION PROCEDURES  

A. In locations where existing devices are indicated to be disconnected and removed and existing 
power circuit or communications cable is not scheduled to be reused: 

1. Remove circuit conductors back to source. 

2. Modify panel directory for that circuit. 

3. Remove all existing exposed and unexposed accessible raceway. 

4. Provide blank cover plates or wall infill (as indicated on plans) and as described below: 

a. For single gang and multi-gang switch boxes in public or occupied spaces; 
stainless steel coverplates. 
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b. For single gang and multi-gang boxes in un-occupied spaces; stainless steel, 
galvanized steel or PVC coverplates. 

c. For boxes larger than standard switch boxes in public or occupied spaces; remove 
existing box and provide wall infill, matching existing sub-surface and finished 
surface conditions.  Paint wall to match surrounding finishes.   

d. For boxes larger than standard switch boxes in un-occupied spaces; 18 gage 
galvanized sheet metal coverplate with machined edges.  Prime and paint to match 
surrounding finish conditions.   

5. Patch and paint existing walls where disturbed by the electrical work.  

B. In locations where existing devices are to remain in place, ensure circuits feeding such devices 
remain operational.  Modify existing circuits as required to allow new construction to occur and 
to maintain necessary circuitry to existing devices for complete and proper operation. 

C. In locations where entire existing system is being removed or modified: 

1. Refer to individual system specification sections for documentation and inspection 
requirements prior to any alteration work on any system. 

2. Take all necessary measures to ensure that down time will not compromise safety. 
3. Notify Owner, Architect and other Contractors not less than 2 weeks prior to 

interruptions in service. 
4. Coordinate work schedule to minimize duration of system outage during hours when 

building is occupied. 

PART 2 - PRODUCTS 

2.1 PENETRATION FIRESTOPPING 

A. Submit Manufacturers Product Data Sheets for each type of product selected. Certify that 
Firestop Material is free of asbestos and lead paint, and complies with local regulations. 

1. Certification by firestopping manufacturer that products supplied comply with local 
regulations controlling use of volatile organic compounds (VOCs) and are nontoxic to 
building occupants. 

B. Submit system design listings, including illustrations from qualified testing and inspection 
agency that is applicable to each firestop configuration. 

C. Submit a project specific Penetration Firestopping Schedule indicating where each firestop 
configuration will be used. 

2.2 GROUT 

A. Description:  ASTM C 1107, Grade B, non-shrink, non-metallic, high strength grout, suitable 
for interior and exterior, above and below grade applications.  
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1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

2.3 SEALANTS 

A. Comply with requirements for sealants in non-fire rated penetrations specified in Section 07 92 
00 "Joint Sealants." 

B. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant:  ASTM C 920, 
Type S, Grade NS, Class 25, for 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. BASF Building Systems; Omniplus. 
b. Dow Corning Corporation; 786 Mildew Resistant. 
c. GE Advanced Materials - Silicones; Sanitary SCS1700. 

2.4 ACCESS DOORS 

A. Comply with requirements for access doors specified in Section 08 31 13 “Access Doors and 
Frames” for product requirements. 

2.5 PAINT AND FINISHES 

A. Refer to Division 09 for painting and finishing. 

PART 3 - EXECUTION 

3.1 CUTTING AND PATCHING  

A. Do not cut waterproofed floors or walls for admission of any equipment or materials and do not 
pierce any structural members without written permission from Architect.  

B. Furnish and install sleeves, inserts, panels, raceways, boxes, and similar infrastructure., ahead of 
general construction work and maintain Contractor personnel at Site during installation of 
general construction work to be responsible for and to maintain these items in position. 

C. Unless otherwise noted elsewhere in Contract Documents, bear expense of cutting, patching, 
repairing or replacing of work of other trades made necessary by any fault, error or tardiness on 
part of Electrical Contract or damage done by Electric Contract. Employ and pay Contractor 
whose work is involved.  
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3.2 GROUTING 

A. Mix and install grout for electrical equipment base bearing surfaces, other equipment base 
plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 
C. Provide forms as required for placement of grout. 
D. Avoid air entrapment during placement of grout. 
E. Place grout, completely filling equipment bases. 
F. Place grout on concrete bases and provide smooth bearing surface for equipment. 
G. Place grout around anchors. 
H. Cure placed grout. 

3.3 SEALANTS 

A. Install sealants according to the requirements specified in Section 07 92 00 "Joint Sealants.” 

3.4 FIRESTOPPING 

A. Install firestopping according to the requirements specified in Section 07 84 13 “Penetration 
Firestopping.” 

B. Applied Fireproofing: 

1. Coordinate the installation of hangers, supports and accessories from the structural steel 
with the fireproofing installation. Install all hangers and supports prior to installation of 
fireproofing. 

2. Repair or replace existing fireproofing removed as a part of Electrical Work installation. 

a. Employ the services of an approved fireproofing contractor to repair or replace the 
fireproofing by patching any areas that have been removed or damaged due to the 
installation of work after the completion of the fireproofing. 

C. Repaired or replacement fireproofing shall match the fireproofing adjacent to the repaired area. 
All warranties shall be maintained. 

3.5 ACCESS DOORS 

A. Install access doors according to the requirements specified in Section 08 31 13 “Access Doors 
and Frames.”. 

END OF SECTION 26 05 00 
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SECTION 26 05 01 – HAZARDOUS MATERIAL DISPOSAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 
Specification Sections, apply to this Section and to all of Divisions 26. 

1.2 SUMMARY 

A. Section Includes: 

1. Selective removal and subsequent off-site disposal of the following hazardous waste: 

a. PCB containing light ballasts. 
b. Mercury containing fluorescent light tubes. 

2. Quality assurance requirements including personnel training and certification. 

3. Requirements for transport and disposal of hazardous waste materials by legal and 
appropriate means. 

1.3 REFERENCES 

A. Regulatory Requirements 

1. United States Environmental Protection Agency (EPA) 

a. 40 CFR 260 - Hazardous waste management system: General  
b. 40 CFR 261 - Identification and Listing of Hazardous Waste. 
c. 40 CFR 262 - Standards Applicable to Generators of Hazardous Waste. 
d. 40 CFR 263 - Standards Applicable to Transporters of Hazardous Waste  
e. 40 CFR 264 - Standards for Owners and Operators of Hazardous Waste Treatment, 

Storage, and Disposal Facilities  
f. 40 CFR 265 - Interim Status Standards for Owners and Operators of Hazardous 

Waste Treatment, Storage, and Disposal Facilities  
g. 40 CFR 266 - Standards for the Management of Specific Hazardous Wastes and 

Specific Types of Hazardous Waste Management Facilities 
h. 40 CFR 268 - Land Disposal Restrictions 
i. 40 CFR 270 - EPA Administered Permit Programs: The Hazardous Waste Permit 

Program  
j. 40 CFR 761 - Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, 

Distribution In Commerce, and Use Prohibitions. 

2. United States Department of Transportation (DOT) 

a. 49 CFR 171 - General Information, Regulations, and Definitions. 
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b. 49 CFR 172 - Hazardous Materials Table, Special Provisions, Hazardous Materials 
Communications, Emergency Response Information, and Training Requirements. 

c. 49 CFR 173 - Shippers - General Requirements for Shipments and Packaging. 
d. 49 CFR 174 - Carriage by Rail. 
e. 49 CFR 175 - Carriage by Aircraft. 
f. 49 CFR 176 - Carriage by Vessel. 
g. 49 CFR 177 - Carriage by Public Highway. 
h. 49 CFR 178 - Specifications for Packaging. 
i. 49 CFR 179 - Specifications for Tank Cars. 
j. 49 CFR 180 - Continuing Qualification for Maintenance of Packaging. 

3. New York State Department of Environmental Conservation (DEC) 

a. 6 NYCRR 360 - Solid Waste Management Facilities 
b. 6 NYCRR 364 - Waste Transporter Permits 
c. 6 NYCRR 370 - Hazardous Waste Management System: General. 
d. 6 NYCRR 371 - Identification and Listing of Hazardous Wastes. 
e. 6 NYCRR 372 - Hazardous Waste Manifest System and Related Standards for 

Generators, Transporters and Facilities. 
f. 6 NYCRR 373-1 - Hazardous Waste Treatment, Storage and Disposal Facility 

Permitting Requirements. 
g. 6 NYCRR 373-2 - Final Status Standards for Owners and Operators of Hazardous 

Waste Treatment, Storage and Disposal Facilities. 
h. 6 NYCRR 373-3 - Interim Status Standards for Owners and Operators of 

Hazardous Waster Facilities. 
i. 6 NYCRR 376 - Land Disposal Restrictions. 

1.4 HAZARDOUS WASTE GENERATOR STATUS 

A. Owner is a Small Quantity Generator as defined by 6 NYCRR 371 and 40 CFR 26.  Schedule 
removal, on-site storage, and transport as required to maintain Owner’s status as a Small 
Quantity Generator. 

B. Owner is a Conditionally Exempt Small Quantity Generator as defined by 6 NYCRR 371 and 
40 CFR 26.  Schedule removals, on-site storage, and transport as required to maintain Owner’s 
status as a Conditionally Exempt Small Quantity Generator. 

1.5 DEFINITIONS 

A. Remove:  Remove and legally dispose of items except those indicated to be reinstalled, 
salvaged, or to remain Owner's property. 

1.6 SUBMITTALS 

A. Comply with requirements of SECTION 01 33 00 – Submittal Procedures and as modified 
below. 
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B. Proposed Schedule:  Submit schedule indicating proposed sequence of operations for  removal 
and disposal to Owner's Representative for review prior to start of removal operations.  Include 
coordination for shutoff, capping, and continuation of utility services as required, together with 
details for dust and noise control protection. 

1. Provide detailed sequence of removals to ensure uninterrupted progress of Owner's on-
site operations, including starting and ending dates for each activity. 

2. Coordinate with Owner's continuing occupation of portions of existing building and with 
Owner's partial occupancy of completed new addition or structure, as applicable. 

3. Include details for use of elevator and stairs and locations of temporary partitions and 
means of egress. 

C. Photographs or Videotapes:  Obtain photographs or videotape recordings of existing conditions 
of structure surfaces and equipment to remain and adjacent structures and site improvements 
that might be misconstrued as damage related to removal operations.  Submit photographs or 
videotapes to Owner's Representative prior to start of Work. 

D. Transport and Disposal Data 

1. Prior to removal, transport or disposal, submit copies of: 

a. Valid Waste Transporter Permit, issued by New York State Department of 
Environmental Conservation. 

b. Written communication from designated treatment, storage or disposal facility that 
it: 

1) Is authorized to receive and dispose of waste products generated by this 
Project; 

2) Has capacity to receive and dispose of waste products generated by this and; 
3) Will provide or assure that ultimate disposal method indicated on manifest 

for particular hazardous waste(s) will be followed. 

c. Instruction regarding requirements for distribution of waste manifest as completed 
at time of shipment. 

2. Post Disposal Submittals 

a. Completely executed waste manifest. 

b. Documentation of Hazardous Waste Determination, consisting of: 

1) Test results; 
2) Waste analyses or  
3) Other hazardous waste determination information. 

c. Landfill Records:  Submit landfill records indicating receipt and acceptance of 
hazardous waste(s) by landfill facility licensed to accept hazardous waste(s). 
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E. Quality Control Submittals 

1. Qualifications Certification:  Submit written certification or similar documentation signed 
by applicable subcontractor, Contractor and manufacturer (where applicable) indicating 
compliance with applicable “Qualifications” requirements specified below in “Quality 
Assurance” article. 

1.7 QUALITY ASSURANCE 

A. Qualifications 

1. Hazardous Material Disposal Subcontractor:  Engage experienced firm that has 
successfully completed hazardous material disposal similar to that indicated for this 
Project and provides training as required by USEPA, USDOT, NYSDEC and OSHA. 

B. Pre-Disposal Conference - Prior to beginning hazardous material disposal, conduct conference 
at Site to review requirements and conditions for hazardous material disposal with attendance 
by at least the following:  

1. Contractor's representative. 
2. Hazardous material disposal subcontractor representative, if applicable. 
3. Owner's representative. 
4. Architect’s representative. 

1.8 PROJECT SITE 

A. Existing Conditions 

1. Building Occupancy:  Owner will occupy portions of building immediately adjacent to 
areas of hazardous material removal operations.  Conduct removal operations in manner 
that will minimize need for disruption of Owner's normal operations.  Provide minimum 
of 72 hours advance notice to Owner of removal activities that will affect Owner's normal 
operations. 

2. Utility Services:  Maintain existing utilities indicated to remain in service and protect 
them against damage during hazardous material removal operations. 

a. Do not interrupt utilities service occupied or used facilities, except when 
authorized in writing by authorities having jurisdiction.  Provide temporary 
services during interruptions to existing utilities, as acceptable to governing 
authorities. 

b. Maintain fire protection services during removal operations. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT 

A. Labeling and Packaging Materials:  Provide labeling and packaging materials as required by 49 
CFR 173 Shippers - General Requirements for Shipments and Packaging. 

B. Hazardous Waste Disposal Vehicles: Provide vehicles for transporting hazardous waste 
possessing valid Industrial Waste Hauler Permit and equipped with appropriate placards affixed 
as prescribed by United States Department of Transportation regulations. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions (by Hazardous Material Disposal subcontractor):  Examine 
conditions under which hazardous material disposal is to be conducted in coordination with 
Hazardous Materials Disposal Installer and notify affected Contractors and Architect in writing 
of any conditions detrimental to proper and timely hazardous material disposal.  Do not proceed 
with disposal until unsatisfactory conditions have been corrected in manner acceptable to 
Hazardous Material Disposal Installer. 

1. When Hazardous Material Disposal Installer confirms conditions as acceptable to ensure 
proper and timely installation and to ensure requirements for applicable warranty or 
guarantee can be satisfied, submit to Architect written confirmation from applicable 
Installer.  Failure to submit written confirmation and subsequent installation will be 
assumed to indicate conditions are acceptable to Hazardous Material Disposal Installer. 

2. Survey existing conditions and coordinate with hazardous material disposal requirements 
indicated to determine extent of hazardous material disposal required. 

3. Inventory and record condition of items to be removed and reinstalled and items to be 
removed and salvaged. 

4. Survey condition of building to determine whether removing any element might result in 
structural deficiency or unplanned collapse of any portion of structure or adjacent 
structures during hazardous material disposal operations. 

B. Perform additional surveys as hazardous material disposal progresses to detect hazards resulting 
from hazardous material disposal activities. 

3.2 REMOVAL, PACKAGING, TRANSPORTATION AND DISPOSAL PROCEDURES 

A. Removal:  Remove light ballasts and fluorescent light tubes whole and intact.  Do not release 
PCBs or mercury to the environment.  

B. Packaging:  Package, label, and mark all hazardous waste materials in accordance with 
applicable requirements of 49 CFR 173, 178 and 179. 



HAZARDOUS MATERIAL DISPOSAL Tetra Tech 
26 05 01 / Page 6 Project No. 363579-22001.3 Architects & Engineers 

C. Temporary On-Site Storage and Protection:  Provide storage on site of hazardous materials 
removed from service and scheduled for disposal to prevent damage or vandalism. 

D. Hazardous Waste Determination:  Provide analysis required by Treatment, Storage or Disposal 
facility to document hazardous waste determination. 

E. Hazardous Waste Manifests 

1. Maintain manifest from date of transport until date of disposal, destruction or recycling. 

2. Return fully executed manifests to Owner within 60 days of date waste accepted by initial 
transporter. 

3. Use following type of manifest as applicable: 

a. If waste is to be disposed of in New York State or if waste is to be disposed of in 
state not requiring use of specific manifest form, use New York State Uniform 
Hazardous Waste Manifest; 

b. If the waste is to be disposed of in state other than New York State and that state 
requires use of specific manifest form, use manifest required by state where waste 
is to be disposed in lieu of New York State Uniform Hazardous Waste Manifest. 

4. Complete manifest and deliver to Owner for review and signature.   

5. Retain copies of manifest required to remain with hazardous waste shipment and deliver 
remaining copies to Owner. 

6. Advise Owner regarding required distribution of manifest, both verbally and in writing. 

F. Disposal - Transport hazardous waste to treatment or disposal facility that: 

1. Is permitted, licensed or registered by state to dispose of hazardous waste; 

2. Has interim status to dispose of hazardous waste; 

3. Is authorized to manage hazardous waste under Resource Conservation and Recovery Act 
(RCRA) or 

4. Is facility which: 

a. Beneficially uses or reuses, or legitimately recycles or reclaims its waste; or  
b. Treats its waste prior to beneficial use or reuse, or legitimate recycling or 

reclamation. 
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3.3 ADJUSTING/CLEANING 

A. At least weekly, remove from building site debris, rubbish, and other materials resulting from 
hazardous material disposal operations.   

1. If additional hazardous materials are encountered during hazardous material disposal 
operations, comply with applicable regulations, laws, and ordinances concerning 
removal, handling, and protection against exposure or environmental pollution. 

2. Burning of removed materials not permitted on Project Site. 

3. Transport materials removed and legally dispose off-site. 

B. Sweep building broom clean at end of each workday and on completion of hazardous material 
removal operations. 

C. Upon completion of hazardous material removal, remove tools, equipment, and demolished 
materials from Site.  Remove protections and leave interior areas broom clean.  Change filters 
on air-handling equipment to remain. 

END OF SECTION 26 05 01 
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 
CABLES 

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 wires and cables rated 2000 V and less. 
2. Connectors, splices, and terminations rated 2000 V and less. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

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. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

C. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire 
and Cable Marking and Application Guide." 

D. Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable used in VFC circuits. 
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E. Conductors: Copper complying with NEMA WC 70/ICEA S-95-658. 

1. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for 
Type THHN/THWN-2 and Type XHHW-2. 

F. Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, Type MC with 
ground wire. 

2.2 CONNECTORS AND SPLICES 

A. 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. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 
6. Ideal Industries/Buchanan 

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated; listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.  

1. Conductors No. 8 AWG and smaller: Screw on, wing nut wire connectors with fixed 
square wire threads and wide throated skirt. UL 486C Listed. 

2. Conductors No. 6 AWG to 3/0 AWG: Bolt on type or crimped type compression, 
seamless copper connectors using hand or hydraulic tool, color coded to wire size. 
Connector shall be electro-tin plated to resist electrolytic corrosion. UL 486A and UL 
486B Listed. 

3. Conductors No. 4/0 AWG and larger: Compression type solderless connector, long barrel 
seamless copper with minimum 2 pressure points per conductor. Fully compatible with 
industry standard crimping tool-die sets. Color coded to wire size and electro-tin plated to 
resist electrolytic corrosion.  UL 486A Listed. 

 
PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Branch Circuits: Copper, stranded. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors 
in raceway 
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B. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 
conductors in raceway. 

C. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Wire and Cable Installation:  Install all wire and cable in approved raceway with exit light 
circuits, emergency lighting circuits, and special systems wiring installed in separate raceways.   
Use UL approved lubricants for wire pulling.  Tag all feeders, subfeeders, special system wiring 
and branch circuit wiring at each pull box, junction box, and gutter space indicating point of 
origin and termination.   Install green grounding wire in all raceways for connection to 
equipment, motors, transformers, and similar equipment.   Install low voltage cables as detailed 
in individual sections. 

B. Splices and Terminations: Make all splices accessible.  Insulate all splices, taps, and 
connections to insulation value of conductor.  Follow all instructions and recommendations of 
splice material manufacturer.  Terminate low voltage cables with termination blocks as 
described in individual sections. 

1. Common Neutral Conductor: Do not use common neutral for multiple branch circuits. 

C. Pull all conductors together where more than one is being installed in raceway. 

D. Do not exceed maximum pulling tension of wire being installed.  Use pulling compound or 
lubricant, where necessary. Use compound that will not deteriorate conductor or insulation. 

E. Use pulling means, including fish tape, cable or rope that cannot damage raceway or wire.  

F. Replace wiring damaged during installation. 

G. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

H. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

I. Complete raceway installation between conductor and cable termination points according to 
Section 26 05 33 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables. 

J. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

K. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will 
not damage cables or raceway. 

L. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and 
follow surface contours where possible. 

M. Support cables according to Section 26 05 29 "Hangers and Supports for Electrical Systems." 
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N. Metal Clad Type "MC" Cable: 

1. Install MC cable, parallel and perpendicular to surfaces or structural members following 
surface contours, where possible. 

2. Do not use MC cable for home runs (from panel to first device in branch circuit). 

3. Do not install exposed metal clad cable in any areas, including mechanical and electrical 
spaces. 

4. Do not penetrate floor slabs with MC cable. 

5. Metal clad cable may be used for switch, receptacle, light fixture, device and fixture 
branch circuit wiring above ceilings and in walls beyond corridor walls.  

6. MC cable shall include a neutral, whether used or not, to a light switch location. 

7. Above corridor ceilings, use MC cable for 6 foot light fixture whips. 

8. Maintain a clearance of at least 6 inches from hot water and other high temperature pipes 
and telecommunications conduits, and at least 12 inches from unshielded 
telecommunications cables. 

9. Support MC cable every 6 feet, and within 1 foot of every box, fitting, and cable 
termination.  Do not support MC cable on hung ceilings or on ceiling support wires.  The 
use of cable ties to support MC cable is prohibited. 

10. Use MC cable in branch circuit wiring in movable metal partitions and movable gypsum 
partitions. Install conductors in accordance with partition manufacturer's 
recommendations. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

D. Splices: 

1. Dry Locations: 

2. Conductors No. 8 AWG or Smaller:  Use spring type pressure connectors or indent type 
pressure connectors with insulating jackets (except where special type splices are 
required). 
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3. Conductors No. 6 AWG or Larger:  Use un-insulated indent type pressure connectors. Fill 
indentations with electrical filler tape and apply insulation tape to insulation equivalent of 
the conductor, or insulate with heat shrinkable splices. 

4. Gutter Taps in Panelboards:  Install gutter tap, fill indentations with electrical filler tape 
and apply insulation tape to insulation equivalent of the conductor, or insulate with gutter 
tap cover. 

5. Damp Locations:  As specified for dry locations, except apply moisture sealing tape over 
entire insulated connection (moisture sealing tape not required if heat shrinkable splices 
are used). 

6. Wet Locations:  Use un-insulated indent type pressure connectors and insulate with resin 
splice kits or heat shrinkable splices.  Exception:  Totally enclosed splices above ground 
protected in NEMA 3R, 4, 4x enclosures may be spliced as specified for damp locations. 

E. Terminations: 

1. Conductors No. 10 AWG or Smaller - Use terminals for: 

F. Connecting control and signal wiring to terminal strips. 

G. Connecting wiring to equipment designed for use with terminals. 

1. Conductors No. 8 AWG or Larger - Use compression or mechanical type lugs for: 

H. Connecting cables to flat bus bars. 

I. Connecting cables to equipment designed for use with lugs. 

1. For Conductor Sizes Larger than Terminal Capacity on Equipment:  Reduce larger 
conductor to maximum conductor size that terminal can accommodate (reduced section 
not longer than one foot).  Use compression or mechanical type connectors suitable for 
reducing connection. 

J. Provide insulated green ground conductor for each branch and feeder circuit. 

K. Isolated Ground Conductors: Insulated with green-colored insulation with yellow stripe. On 
feeders with isolated ground, use colored tape, alternating bands of green and yellow tape to 
provide a minimum of three bands of green and two bands of yellow. 

L. All connections and terminations installed according to manufacturer’s recommendations.  

M. All bolted or screw-type terminations specifically torqued to setting specified by manufacturer.  

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 26 05 53 "Identification for 
Electrical Systems." 



 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES Tetra Tech 

26 05 19 / Page 6 Project No. 363579-22001.3 Architects & Engineers 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 26 05 44 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 07 84 13 "Penetration 
Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 

2. Perform each of the following visual and electrical tests: 

B. Inspect exposed sections of conductor and cable for physical damage and correct connection 
according to the single-line diagram. 

C. Test bolted connections for high resistance using one of the following: 

1. A low-resistance ohmmeter. 
2. Calibrated torque wrench. 
3. Thermographic survey. 

D. Inspect compression applied connectors for correct cable match and indentation. 

E. Inspect for correct identification. 

F. Inspect cable jacket and condition. 

G. Insulation-resistance test on each conductor with respect to ground and adjacent conductors. 
Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for a 
one-minute duration. 

H. Continuity test on each conductor and cable. 
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I. Uniform resistance of parallel conductors. 

1. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, 
perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove box 
and equipment covers so splices are accessible to portable scanner. Correct deficiencies 
determined during the scan. 

J. Instrument: Use an infrared scanning device designed to measure temperature or to detect 
significant deviations from normal values. Provide calibration record for device. 

K. Record of Infrared Scanning: Prepare a certified report that identifies switches checked and that 
describes scanning results. Include notation of deficiencies detected, remedial action taken, and 
observations after remedial action. 

1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each splice 
11 months after date of Substantial Completion. 

L. Cables will be considered defective if they do not pass tests and inspections. 

M. Prepare test and inspection reports to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

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:  Grounding and bonding systems and equipment. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.2 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  No. 6, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

26 05 26 
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2.3 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless, Non-reversible 
compression or exothermic-type wire terminals, and long-barrel, two-bolt connection to ground 
bus bar. 

E. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, 
tin-plated or silicon bronze bolts. 

F. Cable-to-Cable Connectors: Non-reversible compression or exothermic-type, copper or copper 
alloy. 

G. Conduit Hubs: Mechanical type, terminal with threaded hub. 

H. Ground Rod Clamps: Non-reversible compression or exothermic-type, copper or copper alloy. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install stranded conductors for all sizes unless otherwise indicated. 

B. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 
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B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 

C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to 
air duct and connected metallic piping. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

1. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

C. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond 
across flexible duct connections to achieve continuity. 

3.4 LABELING 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article 
for instruction signs.  The label or its text shall be green. 
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B. Install labels at the telecommunications bonding conductor and grounding terminal bar and at 
the grounding electrode conductor where exposed. 

1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, 
notify the facility manager." 

3.5 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at individual 
ground rods.  Make tests at ground rods before any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, 
and key to the record of tests and observations.  Include the number of rods driven and 
their depth at each location and include observations of weather and other phenomena 
that may affect test results.  Describe measures taken to improve test results. 

B. Grounding system will be considered defective if it does not pass tests and inspections. 

C. Prepare and submit all test and inspection reports. 

D. Report measured ground resistances that exceed the following values: 
 

1. Substations and Pad-Mounted Equipment:  5 ohms. 

E. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 26 05 26 
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 
B. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of [five] times 
the applied force. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 
2. Trapeze hangers.  Include Product Data for components. 
3. Steel slotted channel systems.  Include Product Data for components. 
4. Equipment supports. 

1.6 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

26 05 29 
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PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 
applied according to MFMA-4. 

4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-
4. 

5. U-Channel Strut Systems:  Provide 16 gauge steel U-channel strut system for supporting 
electrical equipment of types and sizes indicated with 9/16-inch diameter holes at 8 
inches on center on top surface, with standard galvanized or PVC finish and following 
fittings that mate and match with U-channel: 

a. Luminaires hangers.  
b. Channel hangers 
c. End caps 
d. Beam clamps 
e. Wiring stud. 
f. Thin-wall raceway clamps. 
g. Rigid conduit clamps. 
h. Raceway hangers. 
i. U-bolts. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 
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D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or 
cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces 
as required to suit individual conductors or cables supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities appropriate 
for supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 

7. Hanger Rods:  Threaded steel. 
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2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

2.3 MANUFACTURED SUPPORTING DEVICES 

A. General:  Provide supporting devices, complying with manufacturer's standard materials, design 
and construction in accordance with published product information, and as required for 
complete installation, and as specified in this Section. Where more than one type of device 
meets indicated requirements, select device according to Contractor’s option. 

1. Fasteners: 

a. Standard Bolts and Nuts:  ASTM A 307, Grade A, regular hexagon head. 
b. Lag Bolts:  FS FF-B-561, square head type. 
c. Machine Screws:  FS FF-S-92, cadmium plated steel. 
d. Machine Bolts:  FS FF-B-584 heads; FF-N-836 nuts. 
e. Wood Screws:  FS FF-S-111 flat head carbon steel. 
f. Plain Washers:  FS FF-W-92, round, general assembly grade carbon steel. 
g. Lock Washers:  FS FF-W-84, helical spring type carbon steel. 
h. Toggle Bolts:  Tumble-wing type; FS FF-B-588, type, class and style as required 

to sustain load. 
i. Stainless Steel Fasteners:  Type 302 for interior Work; Type 316 for exterior 

Work. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in 
diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports. 
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E. Install hangers, supports, clamps and attachments to support raceway properly from building 
structure. Arrange for grouping of parallel runs of horizontal raceways to be supported together 
on trapeze type hangers where possible. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT and RMC may 
be supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb (90 kg). 

D. Fasteners 

1. Materials: 

a. Dry Locations: Use cadmium or zinc coated anchors and fasteners. 
b. Damp and Wet Locations: Use hot dipped galvanized or stainless steel anchors and 

fasteners. 
c. Corrosive Atmospheres or Other Extreme Environmental Conditions: Use 

fasteners made of materials suitable for conditions. 

2. Types (unless otherwise specified or indicated): 

a. Use cast-in-place concrete inserts in fresh concrete construction for direct pull-out 
loads such as shelf angles or fabricated metal items and supports attached to 
concrete slab ceilings. 

b. Use anchoring devices to fasten items to solid masonry and concrete when anchor 
is not subjected to pull out loads, or vibration in shear loads. 

c. Use toggle bolts to fasten items to hollow masonry and stud partitions. 

E. Attachment Devices 

1. Make attachments to structural steel or steel bar joists wherever possible.  Provide 
intermediate structural steel members where required by support spacing. 

2. Make attachments to steel bar joists at panel points of joists. 

3. Do not drill holes in main structural steel members. 

4. Use "C" beam clamps for attachment to steel beams 
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5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 
washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm) thick. 

6. To Light Steel:  Sheet metal screws. 

7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 
panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate 

8. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
reinforcing bars. 

F. Raceway Support  

1. Use pipe straps and specified method of attachment where raceway is installed proximate 
to surface of masonry construction. 

2. Use hangers secured to surface with specified method of attachment where raceway is 
suspended from the surface. 

3. Use "C" beam clamps and hangers where raceway is supported from steel beams. 

4. Use channel support system supported from structural steel for multiple parallel raceway 
runs. 

5. Where raceways are installed above ceiling, do not rest raceway directly on runner bars, 
T-bars, etc. 

a. Raceway Sizes 2-1/2 Inches and Smaller:  Support raceway from ceiling supports 
or from construction above ceiling. 

b. Raceway Sizes Over 2-1/2 Inches:  Support raceway from beams, joists, or trusses 
above ceiling. 

G. Luminaire Support  

1. Do not support luminaires from ceilings or ceiling supports unless specified or indicated 
on Drawings.  

a. Comply with NEC, Article 410.36 – Means of Support. 
b. Support luminaires with hanger rods attached to beams, joists, or trusses of largest 

standard diameter that fits in mounting holes of luminaires. 
c. Where approved, channel supports may span and rest upon lower chord of trusses 

and be used to support luminaires. 
d. Where approved, channel supports may span and be attached to underside of 

beams, joists, or trusses and be used to support luminaires. 
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2. Use 2 nuts and 2 washers on lower end of each hanger rod to hold and adjust luminaires 
(one nut and washer above top of luminaires housing, one nut and washer below top of 
luminaires housing). 

a. Where adequately supported outlet box is specified to support luminaires or be 
used as one point of support, support box so that box may be adjusted to bring face 
of outlet box even with surface of ceiling. 

3. Ceiling Mounted Luminaires:  Provide at least following number of supports with 
additional supports when recommended by luminaires manufacturer or shown on 
Drawings. 

a. Support individual luminaires less than 2 feet long at 2 points. 

b. Support continuous row luminaires less than 2 feet wide at points equal to number 
of luminaires plus one.  Uniformly distribute points of support over row of 
luminaires. 

c. Support individual luminaires 2 feet or wider at 4 corners. 

d. Support continuous row luminaires 2 feet or wider at points equal to twice number 
of luminaires plus 2.  Uniformly distribute points of support over row of 
luminaires. 

e. Use adequately supported outlet box as one point of support for luminaires weighing 
less than 50 pounds. 

f. Support recessed mounted luminaires directly from suspension system of 
suspended acoustical ceilings and securely fasten luminaires to framing members 
of ceiling using lock clips, wirelashing or leveling supports. Support each 
luminaires weighing more than 50 pounds (including lamps) independent of 
suspended ceiling grid. 

4. Wall Mounted Luminaires:  Provide at least following number of supports with additional 
supports when recommended by luminaires manufacturer or shown on Drawings. 

a. Support individual luminaires 2 feet long or less at 2 points. 
b. Support individual luminaires over 2 feet long at 3 points. 
c. Support continuous row luminaires at points equal to twice number of luminaires.  

Uniformly distribute points of support. 
d. Adequately supported outlet box may be used as one point of support for 

luminaires weighing less than 50 pounds 

H. Channel Support System: Channel supports may be used, as approved, to accommodate 
mounting of equipment with following material and finish. 

1. Dry Locations:  16-gage steel channel support system with standard finish. 
2. Damp and Wet Locations: 16-gage steel channel support system with hot dipped 

galvanized or PVC finish 
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 5 – Metal Fabrications for site fabricated 
metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm). 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 26 05 29 
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

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 raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 
B. ENT:  Electrical nonmetallic tubing. 
C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
D. FMC:  Flexible metal conduit. 
E. GRC: Galvanized rigid steel conduit 
F. LFMC:  Liquidtight flexible metal conduit. 
G. LFNC:  Liquidtight flexible nonmetallic conduit. 
H. NBR:  Acrylonitrile-butadiene rubber. 
I. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For wireways and fittings, hinged-cover enclosures, and cabinets, custom 
enclosures, cabinets, and boxes. 

1. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

2. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

26 05 33 
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PART 2 - PRODUCTS 

2.1 METAL CONDUIT, TUBING AND FITTINGS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. O-Z Gedney; a unit of General Signal. 
7. Wheatland Tube Company. 

B. Galvanized Rigid Steel Conduit (GRC): Rigid, hot dipped galvanized steel with galvanized 
threaded malleable iron fittings and bushings with insulated throat (galvanized steel). 
ANSI C80.1 and UL 6. 

C. Electrical Metallic Tubing (EMT): Metallic galvanized steel tube with galvanized steel 
compression or setscrew type fittings and bushings with insulated throat (galvanized steel). 
ANSI C80.3 and UL 797. 

D. Flexible Metal Conduit (FMC):  Flexible, interlocked aluminum metal strip with galvanized 
screw-in type steel fittings. UL 1. 

E. Liquid Tight Flexible Metal Conduit (LFMC) : Liquid-tight flexible metal raceway with single, 
flexible, continuous, interlocked and double-wrapped steel core galvanized inside and outside, 
coated with liquid tight jacket of flexible polyvinyl chloride (PVC). UL 360. 

F. Fittings: 

1. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

2. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 
NFPA 70. 

3. Fittings for EMT: 

a. Material: Steel 
b. Type: Setscrew or compression. 

4. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper. 

G. Joint Compound for Rigid Steel Conduit:  Listed for use in cable connector assemblies and 
compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 
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2.2 NONMETALLIC CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. Thomas & Betts Corporation. 
12. RACO; a Hubbell Company. 

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. RNC:  NEMA TC 2, UL 651,Type EPC-40-PVC, with matching fittings by same manufacturer 
as the conduit. 

D. ENT: Comply with NEMA TC 13 and UL 1653. 

E. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 
material. 

F. LFNC:  UL 1660. 

G. Fittings for LFNC:  UL 514B. 

H. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 METAL WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

B. Description:  Sheet metal sized and shaped as indicated, UL 870 and NEMA 250, Type 1, 12, 
3R, as indicated. 
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C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers:  Hinged type or as indicated with manufacturer's standard enamel finish. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

C. Outlet Boxes 

1. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

2. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, 
with gasketed cover. 

3. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

4. Materials 

a. Recessed Applications and Exposed Applications in Unfinished Spaces: 
Galvanized, stamped steel.  

b. Boxes in stud walls shall be 4” square, 2 1/8” deep boxes with raised covers for 
power circuits.  Provide “Far-Side” box support to keep box alignment parallel 
with wall face. 

c. Boxes in masonry walls shall be 3 ½” deep masonry boxes, single or multigang as 
required 
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d. Concrete and Wall in Wet Locations: Heavy duty cast aluminum, thermoset 
protective silver grey finish, with threaded mounting posts. 

e. Weatherproof Outlet Boxes:  Corrosion-resistant cast metal weatherproof outlet 
wiring boxes of appropriate type, shape, size and depth, with threaded conduit ends 
and cast metal face plates with cover suitably configured for each application, and 
including face plate gaskets and corrosion resistant fasteners. Do not compromise 
outlet weatherproof integrity when attachment plug is inserted. 

f. Junction and Pull Boxes:  Galvanized code gauge sheet steel boxes with screw-on 
covers, of appropriate type, shape and size suitable for box location and installation 
with welded seams and equipped with stainless steel nuts, bolts, screws and 
washers. 

5. Size:  As required for number and size of raceways and conductors. Depth to suit wall 
depth and device installed.  

6. Covers: Design and style for each type, outlet, junction box, etc.; NEMA rated for each 
location. 

D. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures:  Plastic. 

E. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb 
(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) 
shall be listed and marked for the maximum allowable weight. 

G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 
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PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Raceway Installation:  Securely support raceway from building construction, separately from 
outlet boxes and junction boxes.  Secure to masonry surfaces with expansion anchors.  Use 
galvanized hanger rods, inserts and hangers.   Conceal all raceway runs except in mechanical 
rooms, storage room ceilings, and areas above suspended ceilings.   Run exposed raceway 
neatly, parallel and level, to ceilings, walls and floors.  Make necessary offsets and bends to 
comply with construction.  Install expansion fittings at all building expansion joints.  Support all 
raceways with clamps per National Electric Code 

1. GRC Installation:  Use GRC in concrete slabs, below concrete slabs, below grade, damp 
locations, exterior locations and in hazardous locations. Where exposed leaving concrete 
slabs, extend minimum 6 inches above and below slabs.  Use GRC elbows when 
penetrating concrete slab from PVC raceway below or in slabs. 

2. RNC:  Use for underground applications, in slabs, and below slabs. Provide rigid raceway 
when extending through slabs.  Install in accordance with requirements of Article 352 of 
NEC. Make solvent-cemented joints in accordance with recommendations of 
manufacturer. 

3. EMT:  Use EMT for non-hazardous, dry locations above grade. As a minimum, use EMT 
in corridor ceilings, for home runs and in all unoccupied exposed interior areas. Surface 
mounted EMT shall not be used in finished areas without written permission from the 
Architect or Owner. 

4. FMC: Use flexible metal conduit for final connections to motors, step-down 
transformers, vibrating machines, etc. Terminate with clamp type connectors and 
anti-short bushing.  Maximum length of three feet. 

5. LFMC: Use a maximum of two feet of liquid tight flexible conduit for connection of 
motors and for other electrical equipment where subject to movement and vibration and 
also where subjected to one or more of the following conditions: 

a. Exterior location. 
b. Moist or humid atmosphere where condensate can be expected to accumulate. 
c. Corrosive atmosphere. 
d. Subjected to water spray. 
e. Subjected to dripping oil, grease or water  

6. LFNC: Use a maximum of three feet of liquid tight flexible nonmetallic conduit for 
connection to video cameras and other electrical equipment with extreme bending 
requirements and also where subjected to one or more of the following conditions: 

a. Exterior location. 
b. Corrosive atmosphere. 

7. All non-metallic or flexible conduit shall contain a separate grounding conductor in 
addition to the circuit conductors. 
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8. Complete raceway installation before starting conductor installation. 

9. Do not secure branch circuit wiring to ceiling support wires.  Provide independent 
support wires dedicated only to electrical raceways. 

10. Use roughing-in dimensions of electrically operated units furnished by supplier.  Set 
conduit and boxes for connection to units only after receiving dimensions and after 
checking location with other trades. 

11. Provide nylon pull cord in empty raceways.  Test empty raceways with ball mandrel.  
Clear any raceway that rejects ball mandrel.  Restore raceway and surrounding surfaces 
to original condition. 

12. Fasten raceway terminations in sheet metal enclosures by 2 locknuts and terminate with 
bushing.  Install locknuts inside and outside of enclosure. 

13. Do not cross pipe shafts or ventilating duct openings with raceways. 

14. Keep raceways at least 6 inches from parallel runs of flues, hot water pipes or other 
sources of heat.  Wherever possible, install horizontal raceway runs above water and 
steam piping. 

B. Concealed Raceways 

1. Paint raceway threads in metallic raceways installed underground, in floors below grade, 
or outside with corrosion-inhibiting compound before assembling couplings.  Draw 
coupling and raceway sufficiently tight to ensure water tightness. 

2. For floors-on-grade, install raceways under concrete slabs. 

3. Install underground raceways minimum of 18 inches below finished grade. 

4. Provide raceway in furniture and any other cavity to effectively create a raceway system 
from the ceiling space to the outlet. 

5. Stub-ups to Above Recessed Ceilings: 

a. Use EMT for raceways. 
b. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in 

hubs or in an enclosure. 

C. Install raceways to avoid damage or penetration of structural members.  Avoid horizontal or 
cross runs in building partitions or sidewalls. 

D. For raceway larger than 2 inches, provide minimum 2 inches between raceways vertically 
penetrating elevated concrete slabs.  Provide fire-stopping and spray-on fireproofing at locations 
where raceways penetrate surface of floor slab that is part of fire rating required for 
construction. 

E. Change from ENT to GRC before rising above floor. Arrange stub-ups so curved portions of 
bends are not visible above finished slab. 
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F. Exposed Raceways 

1. Use exposed raceway on exterior surfaces and interior finished spaces only when 
raceway type and routing are approved by Owner. 

2. Install exposed raceway in unfinished spaces, crawl spaces, pipe spaces, or in areas with 
existing exposed raceway.  In areas where walls/ceilings are to be painted, exposed 
raceways shall be painted to match. 

3. Install exposed raceways and extensions from concealed raceway systems neatly, parallel 
with, or at right angles to walls of building. 

4. Do not run raceway through walls with plaster finish or through masonry walls or floors.  
Install pipe sleeves for raceway runs through these areas.   

5. Install exposed raceway to avoid interfering with ceiling inserts, lights or ventilation 
ducts or outlets. 

6. Support exposed raceways using hangers, clamps or clips.  Support raceways on each 
side of bends and space not more than 6 ft. O.C. for 1-inch raceway and not more than 8 
ft. O.C. for 1-1/4-inch raceway. 

7. Provide exposed raceways for outlets on waterproof walls and set anchors supporting 
raceway in waterproof cement. 

8. Support multiple raceway runs on trapeze style assemblies. Do not support raceway or 
cable from pipe, ductwork, or other raceway systems. 

9. Apply exposed raceways requirements specified above to raceways installed in space 
above hung ceilings and in crawl spaces. 

10. Do not install raceway directly on floors. 

G. Minimum Raceway Size:  1/2-inch (16-mm)  

H. Surface Raceways: Surface Raceways are only to be used when concealed raceways are not 
possible with cutting/sawcutting and patching and with Owner’s approval. With Owner’s 
approval, use surface raceways in finished spaces to conceal new cabling that cannot be 
installed above accessible ceiling or within walls.  Use surface raceway only when raceway type 
and routing are approved by Architect and Owner’s representative.  Securely support from 
building construction and secure to masonry surfaces with expansion anchors.   Mount at 
heights at locations shown on Drawings; obtain approval from Architect and Owner’s 
representative for all routing not indicated on Drawings.  Do not run surface raceway through 
walls with plaster finish or through masonry walls or floors.  Install pipe sleeve with junction 
boxes or adapter fittings for raceway runs through these areas.  In existing construction, run 
raceway along top of baseboards, taking care to avoid telephone and other signal wiring around 
doorframes and other openings.  Run raceway on ceiling or walls perpendicular to or parallel 
with walls and floors.  
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I. Raceways for Future Use (Spare Raceways and Empty Raceways):  Draw fish tape through 
raceways in Architect’s presence to demonstrate that raceway is clear of obstructions. Leave 
pulling-in line in each spare and empty raceway. 

J. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Provide locknuts for securing raceway to metal enclosure with sharp edge for digging 
into metal and ridged outside circumference for proper fastening. 

2. Provide bushings for terminating raceways smaller than 1-1/4 inches with flared bottom 
and ribbed sides with smooth upper edges to prevent injury to cable insulation. 

3. Install insulated type bushings for terminating raceways 1-1/4 inches and larger with 
flared bottom and ribbed sides and with upper edge with phenolic insulating ring molded 
into bushing. 

4. Provide screw-type grounding terminal for standard or insulated type bushing. 

5. Provide miscellaneous fittings such as reducers, chase nipples, 3-piece unions, split 
couplings and plugs specifically designed for their particular application. 

K. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 
feet (7.6 m). Install in each run of aboveground RMC and EMT conduit that is located 
where environmental temperature change may exceed 100 deg F (55 deg C) and that has 
straight-run length that exceeds 100 feet (30 m). 

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 
temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 
change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 
(70 deg C) temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 
of temperature change for PVC conduits. Install fitting(s) that provide expansion and 
contraction for at least 0.000078 inch per foot of length of straight run per deg F 
(0.0115 mm per meter of length of straight run per deg C) of temperature change for 
metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 
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5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 

L. Fittings and Accessories Installation 

1. Use zinc electroplate or hot dipped galvanized steel fittings and accessories in 
conjunction with ferrous raceways in dry and damp locations. 

2. Use hot dipped galvanized fittings and accessories in conjunction with ferrous raceways 
in wet locations. 

3. Use caps or plugs to seal ends of raceways until cable is installed (to exclude foreign 
material). 

4. Use deflection fittings where raceways cross expansion joints that move in more than one 
plane. 

5. Use 2 locknuts and insulated bushing (plastic bushing on 1/2-inch raceway and 3/4-inch 
raceway) on end of each raceway entering sheet metal cabinet or box in dry or damp 
locations.  Terminate raceway ends within cabinet/box at same level. 

6. Use watertight hub on end of each raceway entering cabinets or boxes (in wet locations) 
not constructed with integral threaded hubs. 

7. Specific Applications: 

a. Galvanized Rigid Conduit:  Use threaded fittings and accessories.  Use 3-piece 
raceway coupling where raceway cannot be rotated. 

b. Flexible Metal Raceway:  Use flexible metal raceway connectors. 
c. Liquid Tight Flexible Metal Raceway:  Use “seal-tite” connectors. 

8. Rigid Nonmetallic Raceway, Metal Raceway, and Wireways:  Use manufacturer's 
standard fittings and accessories. 

3.2 EXISTING RACEWAYS  

A. Conditions for Re-Use of Existing Raceways: 

1. Existing raceway is adequately sized for new cables. 
2. Remove existing cables. 
3. Demonstrate to Architect that existing raceway is clear of obstructions and in good 

condition. 
4. Install insulated bushings to replace damaged or missing bushings.  Replace non-

insulated bushings with insulated bushings on raceway sizes 1 inch and larger. 

3.3 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on drawings or in this article are stricter. 
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B. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and 
nonmetallic, rigid and flexible, as follows: 

1. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 
unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements. 

3.4 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to paint finishes with matching touchup coating recommended by 
manufacturer. 

END OF SECTION 26 05 33 
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SECTION 26 05 44 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS 
AND CABLING 

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. Sleeves for raceway and cable penetration of walls and floors. 
2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 
4. Grout. 
5. Silicone sealants. 

B. Related Requirements: 

1. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 “Penetration Firestopping”. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product specified. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends. 

2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel 
sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal 
joint, with tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

26 05 44 
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D. Molded-PVC Sleeves:  With nailing flange for attaching to wooden forms. 

E. Sleeves for Rectangular Openings: 

1. Material:  Galvanized sheet steel. 

2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 
with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 
mm). 

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one 
or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 
mm). 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a. Advance Products & Systems, Inc. 
b. CALPICO, Inc. 
c. Metraflex Company (The). 
d. Pipeline Seal and Insulator, Inc. 
e. Proco Products, Inc. 

2. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of raceway.  
Include type and number required for raceway material and size of raceway. 

3. Pressure Plates:  Stainless steel. 

4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 
sealing elements. 

2.3 GROUT 

A. Description:  Non-shrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors. 

B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 
D. Packaging:  Premixed and factory packaged. 
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2.4 SILICONE SEALANTS 

A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below. 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated. 

2. Sealant shall have VOC content of 40 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

3. Sealant 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. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, non-shrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint.  Comply with requirements in 
Section 07 92 00 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly 
between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; 
protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 
raceway or cable unless sleeve seal is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush 
with both surfaces of walls.  Deburr after cutting. 

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches (50 mm) 
above finished floor level.  Install sleeves during erection of floors. 
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D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between raceway and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 
to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for 
installing sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve.  Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 
B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls.  Position waterstop flange to be centered in concrete slab or wall. 
C. Secure nailing flanges to concrete forms. 
D. Using grout, seal the space around outside of sleeve-seal fittings. 

3.4 SLEEVE INSTALLATION FOR FIRE RATED ASSEMBLY PARTITIONS 

A. Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings 
compatible with firestop system used are fabricated during construction of floor or wall.  

B. Maintain indicated fire rating of walls, partitions, ceilings and floors at raceway penetrations. 
Install sleeves and sleeve seals with appropriate firestop materials. Comply with Division 07 
Section “Penetration Firestopping”. 

END OF SECTION 26 05 44 
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

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. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Warning labels and signs. 
5. Instruction signs. 
6. Equipment identification labels. 
7. Miscellaneous identification products. 

1.3 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 
B. Comply with NFPA 70. 
C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 
D. Comply with ANSI Z535.4 for safety signs and labels. 
E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 

used by label printers, shall comply with UL 969. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 
standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

26 05 53 
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PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less:  

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action. 

E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action. 

F. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use 
with self-locking cable tie fastener. 

G. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

2.2 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches wide. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action. 
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E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

F. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

2.3 FLOOR MARKING TAPE 

A. 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear vinyl 
overlay. 

2.4 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 

2.5 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
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3. Framed with mitered acrylic molding and arranged for attachment at applicable 
equipment. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

2.6 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

B. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  
White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

C. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 
1 inch. 

2.7 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one-piece, self locking, Type 6/6 
nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one-piece, self-locking, Type 6/6 nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one-piece, self-locking. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F. 
5. Color:  Black. 

2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior). 
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B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Cables within Buildings:  Identify raceways and the covers of each 
junction and pull box of the following systems with self-adhesive vinyl labels with the wiring 
system legend and system voltage.  System legends shall be as follows: 

1. Emergency Power. 
2. Exit lights 
3. Power. 
4. UPS. 
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B. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 
listed below for ungrounded service feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 

C. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

D. Conductors to Be Extended in the Future:  Attach write-on tags  to conductors and list source. 

E. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

F. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces. 

G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels: 

1. Comply with 29 CFR 1910.145. 

2. Identify system voltage with black letters on an orange background. 

3. Apply to exterior of door, cover, or other access. 
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4. For equipment with multiple power or control sources, apply to door or cover of 
equipment including, but not limited to, the following: 

a. Power transfer switches. 
b. Controls with external control power connections. 

H. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs 
with approved legend where instructions are needed for system or equipment operation. 

I. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch-high letters for emergency instructions at equipment used 
for power transfer. 

J. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  
Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters 
on 1-1/2-inch-high label; where two lines of text are required, use labels 2 inches 
high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label, Stenciled 
legend 4 inches high. 

c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 

d. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards:  Typewritten directory of circuits in the location provided by 
panelboard manufacturer.  Panelboard identification shall be self-adhesive, 
engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 

c. Access doors and panels for concealed electrical items. 

d. Switchgear. 

e. Switchboards. 
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f. Transformers:  Label that includes tag designation shown on Drawings for the 
transformer, feeder, and panelboards or equipment supplied by the secondary. 

g. Substations. 

h. Emergency system boxes and enclosures. 

i. Enclosed switches. 

j. Enclosed circuit breakers. 

k. Enclosed controllers. 

l. Variable-speed controllers. 

m. Push-button stations. 

n. Power transfer equipment. 

o. Contactors. 

p. Remote-controlled switches, dimmer modules, and control devices. 

END OF SECTION 26 05 53 
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SECTION 26 08 00 - COMMISSIONING OF ELECTRICAL 

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. See especially Section 01 08 00, “General Commissioning Requirements” for general 
commissioning process requirements and Commissioning Coordinator responsibilities. 

1.2 SUMMARY 

A. Section includes commissioning process requirements for Lighting Control Systems, which are 
described in more detail in the technical specification 26 09 23 Lighting Control Devices. 

1.3 DEFINITIONS 

A. CxA:  Commissioning Authority. 

1.4 SUBMITTALS 

A. Submittals shall comply with the requirements of the Construction Contract Clauses, Section 01 
33 00 "Submittal Procedures" and the individual sections specifying the work. 

B. Prefunctional Checklists of readiness. 
C. Prefunctional Checklists of completion of installation, prestart, and startup activities. 
D. Certificates of readiness and completion of installation. 
E. Test and inspection reports and certificates. 
F. Corrective action documents.  
G. Functional Performance Test Procedures 

1.5 QUALITY ASSURANCE 

A. Lighting Control Testing Technician Qualifications: Technicians to perform Lighting Control 
Construction Prefunctional Checklist verification tests and demonstrations, functional 
performance tests and demonstrations shall have the following minimum qualifications: 

1. Journey-level or equivalent skill level in Electrical Testing or Installation. Vocational 
School four-year program graduate or an Associate’s degree in electrical systems, or 
similar field. Degree may be offset by three years' experience in servicing electrical 
systems in the HVAC or Electrical industry.  

26 08 00 
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1.6 CONTRACTOR'S RESPONSIBILITIES 

A. Provide Electrical work in accordance with contract document requirements for Lighting 
Control Systems. 

B. Perform commissioning tests at the direction of the CxA.  

C. Attend construction phase coordination meetings. 

D. Attend testing, adjusting, and balancing review and coordination meeting. 

E. Participate in Lighting Control systems, assemblies, equipment, and component maintenance 
orientation and inspection as directed by the CxA. 

F. Provide information requested by the CxA for final commissioning documentation. 

G. Provide measuring instruments and logging devices to record test data and provide data 
acquisition equipment to record data for the complete range of testing for the required test 
period.  

1.7 CxA'S AUTHORITY 

A. Provide Project-specific construction checklists and commissioning process test procedures for 
actual Lighting Control systems, assemblies, equipment, and components to be furnished and 
installed as part of the construction contract. 

B. Directing commissioning. 

C. Verify testing, adjusting, and balancing of Work are complete. 

D. Provide test data, inspection reports, and certificates in Systems Manual. 

1.8 COMMISIONING DOCUMENTATION 

A. Provide the following information to the CxA for inclusion in the commissioning plan: 

1. Plan for delivery and review of submittals, systems manuals, and other documents and 
reports. 

2. Identification of installed systems, assemblies, equipment, and components including 
design changes that occurred during the construction phase. 

3. Process and schedule for completing construction checklists and manufacturer's prestart 
and startup checklists for Lighting Control system to be verified and tested. 

4. Prefunctional Checklists certifying that installation, prestart checks, and startup 
procedures have been completed. 

5. Prefunctional Checklists certifying that Lighting Control systems, subsystems, 
equipment, and associated controls are ready for testing. 

6. Test and inspection reports and certificates. 
7. Corrective action documents. 
8. Verification of testing and adjusting reports.  
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TESTING PREPARATION 

A. Certify that Lighting Control systems have been installed, calibrated, and started and are 
operating according to the Contract Documents. 

B. Testing Instrumentation: Install measuring instruments and logging devices to record test data 
as directed by the CxA.  

3.2 GENERAL TESTING REQUIREMENTS 

A. The CxA in cooperation with the Electrical Contractor shall prepare detailed testing plans, 
procedures, and checklists for Lighting control systems.  

3.3 LIGHTING CONTROL SYSTEMS FUNCTIONAL TESTING PROCEDURES 

A. Lighting Control System Functional Testing and Acceptance Procedures:  

1. Occupancy Sensor Controls: 

a. Certify that the occupant sensor has been located and aimed in accordance with 
manufacturer recommendations.   

b. Each occupancy sensor shall be tested, where applicable.   

1) Verify the correct operation of occupant sensor controls status indicators. 
2) Verify the controlled lights turn off or down to the permitted level within the 

required time.   
3) Verify the lights turn on to the permitted level when an occupant enters the 

space for auto-on occupant sensor controls.   
4) Verify the lights turn on only when manually activated for manual-on 

occupancy sensors.   
5) Verify the lights are not incorrectly turned on by movement in adjacent 

areas or by HVAC operation.  

2. Daylight Responsive Controls 

a. Verify control devices have been properly located, field calibrated and set for 
accurate setpoints and threshold light levels.   

b. Verify daylight controlled lighting loads adjust to light level set points in response 
to available daylight. 

c. Verify the locations of calibration adjustment equipment are readily accessible to 
authorized personal.  
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B. Provide documentation and certification to the CxA. 

C. Lighting Control systems are shown on the contract drawings. 

END OF SECTION 26 08 00 



Tetra Tech LIGHTING CONTROL DEVICES 

Architects & Engineers Project No. 363579-22001.3 26 09 23 / Page 1 

SECTION 26 09 23 - LIGHTING CONTROL DEVICES 

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. Standalone daylight-harvesting switching controls. 
2. Indoor occupancy sensors. 

B. Related Requirements: 

1. Section 26 27 26 "Wiring Devices" for and manual light switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show installation details for occupancy and light-level sensors. 

1. Interconnection diagrams showing field-installed wiring. 
2. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of lighting control device to include in 
emergency, operation, and maintenance manuals. 

26 09 23 
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PART 2 - PRODUCTS 

2.1 DAYLIGHT-HARVESTING SWITCHING CONTROLS 

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. Leviton Manufacturing Co., Inc. 
2. Steinel 

B. Ceiling-Mounted Switching Controls: Solid-state, light-level sensor unit, with separate power 
pack, to detect changes in indoor lighting levels that are perceived by the eye. 

C. Electrical Components, Devices, and Accessories: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49 deg C). 

3. Sensor Output: Contacts rated to operate the associated power pack, complying with 
UL 773A. Sensor is powered by the power pack. 

4. Power Pack: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A 
tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 
power source, as defined by NFPA 70. 

5. General Space Sensors Light-Level Monitoring Range: 10 to 200 fc (108 to 2152 lux), 
with an adjustment for turn-on and turn-off levels within that range. 

6. Atrium Space Sensors Light-Level Monitoring Range: 100 to 1000 fc (1080 to 10 800 
lux), with an adjustment for turn-on and turn-off levels within that range. 

7. Skylight Sensors Light-Level Monitoring Range: 1000 to 10,000 fc (10 800 to 108 000 
lux), with an adjustment for turn-on and turn-off levels within that range. 

8. Time Delay: Adjustable from 5 to 300 seconds to prevent cycling. 

9. Set-Point Adjustment: Equip with deadband adjustment of 25, 50, and 75 percent above 
the "on" set point, or provide with separate adjustable "on" and "off" set points. 

10. Test Mode: User selectable, overriding programmed time delay to allow settings check. 

11. Control Load Status: User selectable to confirm that load wiring is correct. 

12. Indicator: Two digital displays to indicate the beginning of on-off cycles. 
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2.2 DAYLIGHT-HARVESTING DIMMING CONTROLS 

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. Leviton Mfg. Company Inc. 
2. Steinel 

B. System Description: Sensing daylight and electrical lighting levels, the system adjusts the 
indoor electrical lighting levels. As daylight increases, the lights are dimmed. 

1. Lighting control set point is based on two lighting conditions: 

a. When no daylight is present (target level). 
b. When significant daylight is present. 

2. System programming is done with two hand-held, remote-control tools. 

a. Initial setup tool. 
b. Tool for occupants to adjust the target levels by increasing the set point up to 25 

percent, or by minimizing the electric lighting level. 

C. Ceiling-Mounted Dimming Controls: Solid-state, light-level sensor unit, with separate 
controller unit, to detect changes in lighting levels that are perceived by the eye. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Sensor Output: 0- to 10-V dc to operate electronic dimming ballasts. Sensor is powered 
by controller unit. 

3. Power Pack: Sensor has 24-V dc, Class 2 power source, as defined by NFPA 70. 
4. Light-Level Sensor Set-Point Adjustment Range: 20 to 60 fc (120 to 640 lux). 

2.3 INDOOR OCCUPANCY SENSORS 

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. Leviton Manufacturing Co., Inc. 
2. Steinel 

B. General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor occupancy 
sensors with a separate power pack. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Operation: Unless otherwise indicated, turn lights on when coverage area is occupied, 
and turn them off when unoccupied; with a time delay for turning lights off, adjustable 
over a minimum range of 1 to 15 minutes. 
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3. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A. 
Sensor is powered from the power pack. 

4. Power Pack: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A 
tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 
power source, as defined by NFPA 70. 

5. Mounting: 

a. Sensor: Suitable for mounting in any position on a standard outlet box. 
b. Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a standard 

electrical enclosure. 
c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged 

door. 

6. Indicator: Digital display, to show when motion is detected during testing and normal 
operation of sensor. 

7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc (21.5 to 2152 lux); turn lights 
off when selected lighting level is present. 

C. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and 
ultrasonic detection methods. The technology or combination of technologies that control on-off 
functions is selectable in the field by operating controls on unit. 

1. Sensitivity Adjustment: Separate for each sensing technology. 

2. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of 
any portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm), 
and detect a person of average size and weight moving not less than 12 inches (305 mm) 
in either a horizontal or a vertical manner at an approximate speed of 12 inches/s (305 
mm/s). 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 
of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling. 

2.4 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 
AWG. Comply with requirements in Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 

B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not 
smaller than No. 18 AWG. Comply with requirements in Section 26 05 19 "Low-Voltage 
Electrical Power Conductors and Cables." 

C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than 
No. 14 AWG. Comply with requirements in Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 
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PART 3 - EXECUTION 

3.1 SENSOR INSTALLATION 

A. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke 
detectors, fire-suppression systems, and partition assemblies. 

B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas 
indicated. Do not exceed coverage limits specified in manufacturer's written instructions. 

3.2 CONTACTOR INSTALLATION 

A. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-
borne vibration unless contactors are installed in an enclosure with factory-installed vibration 
isolators. 

3.3 WIRING INSTALLATION 

A. Wiring Method: Comply with Section 26 05 19 "Low-Voltage Electrical Power Conductors and 
Cables." Minimum conduit size is 1/2 inch (13 mm). 

B. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-
limited conductors according to conductor manufacturer's written instructions. 

C. Size conductors according to lighting control device manufacturer's written instructions unless 
otherwise indicated. 

D. Splices, Taps, and Terminations: Make connections only in junction, pull, and outlet boxes; 
terminal cabinets; and equipment enclosures. 

3.4 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 26 05 53 "Identification 
for Electrical Systems." 

1. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each 
sensor. 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation. 
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2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

C. Lighting control devices will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 
Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions. 
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose. 

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set 
time delay to suit Owner's operations. 

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 
operations. 

3.7 DEMONSTRATION 

A. Coordinate demonstration of products specified in this Section with demonstration requirements 
for controls. 

B. Train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices. 

END OF SECTION 26 09 23 
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SECTION 26 27 26 - WIRING DEVICES 

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. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Snap switches. 

1.3 DEFINITIONS 

A. GFCI: Ground-fault circuit interrupter. 
B. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 
C. UTP: Unshielded twisted pair. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment: Match plug configurations. 
2. Cord and Plug Sets: Match equipment requirements. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Shop Drawings: List of legends and description of materials and process used for premarking 

wall plates. 

1.6 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions. 

26 27 26 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand (Pass & Seymour). 

B. Source Limitations: Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranded building wire. 
2. Devices shall comply with the requirements in this Section. 

2.3 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

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. Cooper; 5351 (single), CR5362 (duplex). 
b. Hubbell; HBL5351 (single), HBL5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5361 (single), 5362 (duplex). 

2.4 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade, non-feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 
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3. Include indicator light that shows when the GFCI has malfunctioned and no longer 
provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; VGF20. 
b. Hubbell; GFR5352L. 
c. Pass & Seymour; 2095. 
d. Leviton; 7590. 

2.5 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Single Pole: 

1) Cooper; AH1221. 
2) Hubbell; HBL1221. 
3) Leviton; 1221-2. 
4) Pass & Seymour; CSB20AC1. 

C. Key-Operated Switches, 120/277 V, 20 A: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; AH1221L. 
b. Hubbell; HBL1221L. 
c. Leviton; 1221-2L. 
d. Pass & Seymour; PS20AC1-L. 

2. Description: Single pole, with factory-supplied key in lieu of switch handle. 

2.6 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.035-inch- (1-mm-) thick, satin-finished, Type 302 

stainless steel. 
3. Material for Unfinished Spaces:  Galvanized steel. 
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4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed 
and labeled for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover. 

C. Cover Plates: 

1. Stainless Steel Cover Plates:  Type 302 or 304, satin finish, 0.040 inch thick, accurately 
die cut, protected with release paper. Flush mounting plates shall be beveled with smooth 
rolled outer edge. Surface mounting plates shall be beveled and pressure formed for 
smooth edge to fit box.  Single and combination plates as required to match types and 
sizes of specified wiring devices. 

2. Weatherproof Cover Plates: Receptacles in wet locations shall be installed with a hinged 
outlet cover/enclosure clearly marked “Suitable For Wet Locations While in Use” and 
“UL Listed”. There must be a gasket between the enclosure and the mounting surface, 
and between the hinged cover and the mounting plate/base to assure proper seal.  The 
installation shall be in compliance with NEC Article 410-57(b).  Specification Grade die 
cast aluminum (copper free alloy 360)as manufactured by Hubbell Corp. (or approved 
equal). 

3. Dust Tight Cover Plates: Receptacles in non-hazardous, high dust environments shall be 
installed with a gasketed, spring door cover that closes tightly automatically to protect 
receptacle from dust and dirt when not in use.  With plug inserted, a heavy-duty gasket in 
the throat of the receptacle shall seal around the plug body to keep out dust and dirt. The 
cover shall be suitable for mounting to standard FS/FD surface or flush mounted boxes.  
Suitable for all NEMA configuration receptacles and toggle switches.  Appleton FSK-W 
series or approved equal. 

D. Material for unfinished spaces: Galvanized steel. 

2.7 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System:  White unless otherwise indicated 
or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 

B. Wall Plate Color: For plastic covers, match device color. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 
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B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against outside 
of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
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7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 
No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 
device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the right. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension 
vertical. Group adjacent switches under single, multigang wall plates. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 
not required. 

3.3 IDENTIFICATION 

A. Comply with Section 26 05 53 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 
engraved machine printing with black-filled lettering on face of plate, and durable wire markers 
or tags inside outlet boxes. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test Instruments: Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 

2. Percent Voltage Drop under 15-A Load: A value of 5 percent or higher is unacceptable. 

3. Ground Impedance: Values of up to 2 ohms are acceptable. 

4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
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5. Using the test plug, verify that the device and its outlet box are securely mounted. 

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 
breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

C. Wiring device will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 26 27 26 
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SECTION 26 51 19 - LED INTERIOR LIGHTING 

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. Downlight. 
2. Surface mount, linear. 
3. Exit Signs 
4. Germicidial 
5. Materials. 
6. Luminaire support. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including 
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 
contactors. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 
B. CRI: Color Rendering Index. 
C. Fixture: See "Luminaire." 
D. IP: International Protection or Ingress Protection Rating. 
E. LED: Light-emitting diode. 
F. Lumen: Measured output of lamp and luminaire, or both. 
G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 

2. Include data on features, accessories, and finishes. 

3. Include physical description and dimensions of luminaires. 

4. Include emergency lighting units, including batteries and chargers. 

26 51 19 
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5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data. 

6. Photometric data and adjustment factors based on laboratory tests, complying with IES 
"Lighting Measurements Testing and Calculation Guides" for each luminaire type. The 
adjustment factors shall be for lamps and accessories identical to those indicated for the 
luminaire as applied in this Project ES LM-79and IES LM-80. 

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for remaining 
luminaires shall be certified by manufacturer. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 
and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

1.6 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: 

1. Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy 
Efficient Lighting Products. 

2. Provided by an independent agency, with the experience and capability to conduct the 
testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited 
under the NVLAP for Energy Efficient Lighting Products, and complying with the 
applicable IES testing standards. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.8 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 

B. Warranty Period: Five year(s) from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 LUMINAIRE 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. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI. 

C. Recessed luminaires shall comply with NEMA LE 4. 

D. California Title 24 compliant. 

2.2 DOWNLIGHT  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Utopia. 
2. Zaniboni 
3. HE Williams 

B. Nominal Operating Voltage: 120 V -277 V ac. 

C. Lamp: 

1. Minimum lumens -  refer to luminaire schedule. 

2. Minimum allowable efficacy of 90. 

3. CRI of 80 CCT of 3500k. 

4. Rated lamp life of 50,000 hours to L70. 

5. Dimmable from 0-10 percent to zero percent of maximum light output. 

6. Internal driver. 

7. User-Replaceable Lamps: 

a. Bulb shape complying with ANSI C78.79. 
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b. Lamp base complying with ANSI C81.61. 

8. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

D. Housings: 

1. Extruded-aluminum housing and heat sink. 
2. powder-coat finish. 
3. Universal mounting bracket. 
4. Integral junction box with conduit fittings. 

E. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 

F. Diffusers and Globes: 

1. Fixed lens. 
2. Batwing light distribution. 
3. UV-stabilized acrylic 
4. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 
5. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

G. Standards: 

1. ENERGY STAR certified. 

2. RoHS compliant. 

3. UL Listing: Listed for damp location. 

4. Recessed luminaires shall comply with NEMA LE 4. 

5. Internal driver. 

6. User-Replaceable Lamps: 

a. Bulb shape complying with ANSI C78.79. 
b. Lamp base complying with ANSI C81.61 

7. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

H. Housings: 

1. Extruded-aluminum housing and heat sink. 
2. Clear anodized finish. 
3. With integral mounting provisions. 
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I. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Components are 
designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during relamping and when secured in operating position. 

J. Diffusers and Globes: 

1. Tempered Fresnel glass. 
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 
3. Glass: Annealed crystal glass unless otherwise indicated. 
4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

K. Standards: 

1. ENERGY STAR certified. 
2. RoHS compliant. 
3. UL Listing: Listed for damp location. 

2.3 SURFACE MOUNT, LINEAR 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Utopia. 
2. Coronet 
3. Barbican 

B. Nominal Operating Voltage: 120 V – 277 V ac. 

C. Lamp: 

1. Refer to luminaire schedule. 

2. Minimum allowable efficacy of 90 lm/W. 

3. CRI of 80 CCT 3500K. 

4. Rated lamp life of 50,000hours to L70. 

5. Dimmable from 0-10 percent to zero percent of maximum light output. 

6. Internal driver. 

7. User-Replaceable Lamps: 

a. Bulb shape complying with ANSI C78.79. 
b. Lamp base complying withANSI C81.61 

8. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 
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D. Housings: 

1. Extruded-aluminum housing and heat sink. 
2. Powder-coat finish. 
3. With integral mounting provisions. 

E. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit re-lamping without use of tools. Components are 
designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during re-lamping and when secured in operating position. 

F. Diffusers and Globes: 

1. UV-stabilized acrylic 
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 
3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

G. Standards: 

1. ENERGY STAR certified. 
2. RoHS compliant. 
3. UL Listing: Listed for damp location. 

2.4 EXIT SIGNS 

A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility, 
luminance, and lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Signs: 

1. Lamps for AC Operation: LEDs, 50,000 hours minimum rated lamp life. 

2. Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-contained 
power pack. 

a. Battery: Sealed, maintenance-free, nickel-cadmium type. 

b. Charger: Fully automatic, solid-state type with sealed transfer relay. 

c. Operation: Relay automatically energizes lamp from battery when circuit voltage 
drops to 80 percent of nominal voltage or below. When normal voltage is restored, 
relay disconnects lamps from battery, and battery is automatically recharged and 
floated on charger. 

d. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal 
power and demonstrates unit operability. 

e. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 
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f. Remote Test: Switch in hand-held remote device aimed in direction of tested unit 
initiates coded infrared signal. Signal reception by factory-installed infrared 
receiver in tested unit triggers simulation of loss of its normal power supply, 
providing visual confirmation of either proper or failed emergency response. 

g. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is 
annunciated by an integral audible alarm and a flashing red LED. 

3. Master/Remote Sign Configurations: 

a. Master Unit: Comply with requirements above for self-powered exit signs and 
provide additional capacity in battery for power connection to remote unit. 

b. Remote Unit: Comply with requirements above for self-powered exit signs, except 
omit power supply, battery, and test features. Arrange to receive full power 
requirements from master unit. Connect for testing concurrently with master unit 
as a unified system. 

2.5 GERMICIDAL 

A. Provide certified high-intensity antimicrobial wavelengths of 405 nanometers continuous 
surface cleaning wherever lighting touches inclusive of the following details: 

1. Cable, suspended or wall mount 
2. Automatic dimming (0-10V)..  
3. Offered with emergency circuit. 
4. Removable/replaceable electronics module. 
5. Antimicrobial protection combined with white light. 
6. CRI of 85, R9 of 10 
7. Complies with IEEE C62.41 for surge endurance up to 2.5KV. 
8. LED boards with patented single-diode technology that meets international standards for 

continuous and unrestricted use around people. 
9. Compatible with AC (line voltage) driven TLED lampstops the growth of and kills 

viruses, bacteria, fungi, yeast, mold and mildew with visible light 24 hour recharge time. 

2.6 LUMINAIRE SCHEDULE 

A. Refer to Luminaire Schedule on Drawings. 

2.7 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 26 05 29 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 
same as luminaire. 

C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage. 
D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is sufficiently complete, clean luminaires used for temporary lighting and install 
new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and re-lamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight. 

E. Flush-Mounted Luminaires: 

1. Secured to outlet box. 
2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 
3. Trim ring flush with finished surface. 

F. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four 

locations, spaced near corners of luminaire. 
3. Use approved devices and support components to connect luminaire to ceiling grid and 

building structure in a minimum of two locations, spaced near corners of luminaire. 

G. Comply with requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors and 
Cables" for wiring connections. 
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3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 26 05 53 "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 

3.6 FIELD QUALITY CONTROL 

A. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify 
transfer from normal power to battery and retransfer to normal. 

B. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results. If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 

C. Remove and replace with new, all broken glassware, plastic or fixtures damaged before final 
acceptance at no additional expense to Owner. 

D. No allowance made for breakage or theft before final acceptance. 

E. Immediately prior to occupancy, damp clean all diffusers, glassware, fixture trims, reflectors, 
lamps, and replace burned- out lamps. 

3.7 STARTUP SERVICE 

A. Verify all luminaires function in conjunction with lighting control system and perform as 
intended. 

1. Illumination is adequate and measured satisfactorily. 
2. Dimming performs satisfactorily in accordance with specification.  
3. 1 Hour of training of Owner includes technical information about luminaires and is 

completed in conjunction with lighting control specification.  
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3.8 UTILITY REBATES 

A. Provide Owner with all receipts for the light fixtures, luminaires, etc. eligible for current utility 
rebate programs at completion of Contract, allowing Owner to apply for rebates and schedule 
utility company inspections. Provide copy to Architect for record. 

END OF SECTION 26 51 19 
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SECTION 28 31 11 - DIGITAL, ADDRESSABLE FIRE-ALARM and VOICE 
NOTIFICATION 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. Scope: 

1. At Cornwall Schools, extend existing fire alarm system as required to incorporate fire 
alarm work shown on the floor plans. Provide programming for all new devices.  

B. Section Includes: 

1. Manual fire-alarm boxes. 
2. System smoke detectors. 
3. Notification appliances. 

1.3 REFERENCES 

A. Comply with New York State Uniform Fire Prevention & Building Code. 

B. Comply with U.S. Department of Justice – American Disabilities Act. 

C. National Fire Protection Association Standards: 

1. NFPA 70 - National Electrical Code. 
2. NFPA 72 - National Fire Alarm Code. 
3. NFPA 90A - Installation of Air Conditioning and Ventilating Systems. 

D. Provide system and components listed by Underwriters Laboratories Inc. (UL) for use in fire 
protective signaling system under following standards as applicable: 

1. UL 864 - UOJZ, APOU Control Units for Fire Protective Signaling Systems.  
2. UL 268 - Smoke Detectors for Fire Protective Signaling Systems. 
3. UL 268A - Smoke Detectors for Duct Applications. 
4. UL 521 - Heat Detectors for Fire Protective Signaling Systems. 
5. UL 228 - Door Holders for Fire Protective Signaling Systems. 
6. UL 464 - Audible Signaling Appliances. 
7. UL 1971 - Visual Signaling Appliances. 
8. UL 38 -  Manually Activated Signaling Boxes. 
9. UL 1481 - Power Supplies for Fire Protective Signaling Systems.    

28 31 11 
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1.4 DEFINITIONS 

A. LED:  Light-emitting diode. 
B. NICET:  National Institute for Certification in Engineering Technologies. 
C. LOC: Local Operating Console. 

1.5 SYSTEM DESCRIPTION 

A. Non-coded, UL-certified addressable system, with automatic sensitivity control of certain 
smoke detectors and multiplexed signal transmission, dedicated to fire-alarm service only. 

B. This work includes modification of fire alarm systems as described herein and on the contract 
drawings for the Cornwall Central School District. Include in the system wiring, raceways, pull 
boxes, outlet and mounting boxes, initiating devices, alarm notification appliances, and other 
accessories and miscellaneous items required for a complete operating system even though each 
item is not specifically mentioned or described. Provide systems complete and ready for 
operation. 

C. Provide equipment, materials, installation, workmanship, inspection, and testing in strict 
accordance with the required and advisory provisions of NFPA 70, NFPA 72, except as 
modified herein. The system layout on the drawings show the intent of coverage and are shown 
in suggested locations. Submit plan view drawing showing device locations, terminal cabinet 
locations, junction boxes, other related equipment, conduit routing, wire counts, circuit 
identification in each conduit, and circuit layouts for all floors. Drawings shall comply with the 
requirements of NFPA 170. Final quantity, system layout, and coordination are the 
responsibility of the Contractor. A single fire alarm control panel is indicated with terminal 
cabinets at each floor, at each riser location. 

1.6 SUBMITTALS 

A. General Submittal Requirements: 

1. Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified fire-alarm technician, Level IV minimum. 

B. Product Data:  Submit manufacturer’s documentation for all components of proposed fire alarm 
system required to demonstrate compliance with specified requirements, including (but not 
limited to) type, size rating, style, catalog number, manufacturer name, photograph, and catalog 
data sheet for each component. 

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter in NFPA 72. 

2. Include voltage drop calculations for notification appliance circuits with the system 
operating on battery power, with battery voltage to the system at 20 volts. 
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3. Include complete one-line riser diagrams showing all equipment locations and sizes, and 
point-by-point wiring diagram with type and number of all conductors. 

4. Installer 

a. Fire Alarm installer with a minimum of two years of experience utilized to assist in 
the installation of fire alarm/voice notification devices, cabinets and panels]. An 
electrician shall be allowed to install wire, cable, conduit and backboxes for the 
fire alarm system/voice notification system. The Fire Alarm installer shall be 
factory trained in the installation, adjustment, testing, and operation of the 
equipment specified herein and on the drawings.Test Personnel 

b. Fire Alarm Technicians with a minimum of eight years of experience (NICET 
Level III  or ,  IV) utilized to test and certify the installation of the fire alarm/voice 
notification devices, cabinets and panels. The Fire Alarm technicians testing the 
equipment shall be factory trained in the installation, adjustment, testing, and 
operation of the equipment specified herein and on the drawings. 

5. Manufacturer's Representative 

a. The fire alarm and voice notification equipment manufacturer's representative shall 
be present for the connection of wiring to the control panel. The Manufacturer's 
Representative shall be an employee of the manufacturer with necessary technical 
training (NICET Level III or, [IV])on the system being installed. 

6. Manufacturer 

a. Components shall be of current design and shall be in regular and recurrent 
production at the time of installation. Provide design, materials, and devices for a 
protected premises fire alarm system, complete, conforming to NFPA 72, except as 
otherwise or additionally specified herein. 

D. Regulatory Requirements 

1. Requirements for Fire Protection Service 

a. Equipment and material shall have been tested by UL and listed in UL Fire Prot 
Dir or approved by FM and listed in FM APP GUIDE. Where the terms "listed" or 
"approved" appear in this specification, they shall mean listed in UL Fire Prot Dir 
or FM APP GUIDE. The omission of these terms under the description of any item 
of equipment described shall not be construed as waiving this requirement. All 
listings or approval by testing laboratories shall be from an existing ANSI or UL 
published standard. 
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2. Fire Alarm/Voice Notification System 

a. Furnish equipment that is compatible and is UL listed, FM approved, or listed by a 
nationally recognized testing laboratory for the intended use. All listings by testing 
laboratories shall be from an existing ANSI or UL published standard. Submit a 
unique identifier for each device, including the control panel and initiating and 
indicating devices, with an indication of test results, and signature of the factory-
trained technician of the control panel manufacturer and equipment installer. With 
reports on preliminary tests, include printer information. Include the NFPA 72 
Record of Completion and NFPA 72 Inspection and Testing Form, with the 
appropriate test reports. 

3. Fire alarm Testing Services or Laboratories 

a. Construct fire alarm and fire detection equipment in accordance with UL Fire 
Protection Dir, UL Electrical Construction, or FM APP GUIDE. 

4. Contractor performing fire alarm system work shall be a licensed New York State fire 
alarm contractor.  Contractor shall provide Fire Alarm Installation Certification with fire 
alarm system submittal. 

E. Field quality-control reports. 

F. Operation and Maintenance Data:  For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" 
Chapter in NFPA 72. 

2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 
Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 

3. Record copy of site-specific software. 

4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of 
the same name and include the following: 

a. Frequency of testing of installed components. 
b. Frequency of inspection of installed components. 
c. Requirements and recommendations related to results of maintenance. 
d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 

6. Abbreviated operating instructions for mounting at fire-alarm control panel. 

7. Copy of NFPA 25. 
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1.7 QUALITY ASSURANCE 

A. Source Limitations for Fire-Alarm/Voice Notification System and Components:  Obtain fire-
alarm/Voice Notification system from single source from single manufacturer.   

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. NFPA Certification:  Obtain certification according to NFPA 72 by a Nationally Recognized 
Testing Laboratory (NRTL). 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary guard service according to requirements indicated: 

1. Coordinate and comply with the requirements of the local Fire Marshall, or Authority 
Having Jurisdiction, concerning the fire alarm system shutdown plans, procedures, and  
fire watch plans that will be implemented for system interruptions during construction. 
All existing fire alarm devices shall remain active until new cabling and devices are 
installed.  Temporary interruptions are allowed while work is being done on the system.  
Work shall be coordinated so that system is fully functional at the end of the workday.  If 
system is not fully functional at end of workday, Contractor shall provide personnel for 
fire watch as required by local Fire Marshall and shall be responsible for all associated 
costs. 

2. Notify Construction Manager and Owner no fewer than two days in advance of proposed 
interruption of fire-alarm service. 

3. Do not proceed with interruption of fire-alarm service without Construction Manager and 
Owner’s written permission. 

1.9 SEQUENCING AND SCHEDULING 

A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational until 
modifications have been tested and accepted.  As new devices are installed, label them "NOT IN 
SERVICE" until it is accepted.  Remove labels from new devices when put into service. 
Coordinate and comply with the requirements of the local Fire Marshall, or Authority Having 
Jurisdiction, concerning the fire alarm system shutdown plans, procedures, and fire watch plans 
that will be implemented for system interruptions during construction. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
 
1. Smoke Detectors:  Quantity equal to 5 percent of amount of each type installed, but no 

fewer than 2 units of each type. 
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2. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, but no 
fewer than 2 units of each type. 

3. Audible and Visual Notification Appliances:  Quantity equal to 5 percent of amount 
installed, but no fewer than 2 units. 

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. NOTIFIER; a Honeywell company. 
2. Compatible with NOTIFIER. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices and systems: 

1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Duct smoke detectors. 
5. Verified automatic alarm operation of smoke detectors 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm/voice notification appliances. 
2. Identify alarm at fire-alarm control panel and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Release fire and smoke doors held open by magnetic door holders. 
5. Shut down heating, ventilating, and air-conditioning equipment. 
6. Close smoke dampers in air ducts of designated air-conditioning duct systems. 
7. Recall elevators to primary or alternate recall floors. 
8. Activate emergency shutoffs for gas and fuel supplies. 
9. Record events in the system memory. 

C. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices. 
3. Loss of primary power at fire-alarm/voice notification control panel. 
4. Ground or a single break in fire-alarm control panel internal circuits. 
5. Abnormal ac voltage at fire-alarm control panel. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
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8. Abnormal position of any switch at fire-alarm/voice notification control panel or 
annunciator. 

D. System Trouble and Supervisory Signal Actions:  Annunciate at fire-alarm/voice notification 
control panel and remote annunciators.   

2.3 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

1. Comply with UL 268; operating at 24-V dc, nominal. 

2. Detectors shall be two-wire type. 

3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 
or trouble) to fire-alarm control panel. 

4. Base Mounting:  Detector and associated electronic components shall be mounted in a 
twist-lock module that connects to a fixed base.  Provide terminals in the fixed base for 
connection to building wiring. 

5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to 
restore them to normal operation. 

6. Integral Visual-Indicating Light:  LED type indicating detector has operated and power-
on status. 

7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, 
individually monitored at fire-alarm control panel for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by fire-alarm control panel. 

a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm control 
panel for 15 or 20 deg F (8 or 11 deg C) per minute. 

b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be 
settable at fire-alarm control panel to operate at 135 or 155 deg F (57 or 68 deg C). 

c. Provide multiple levels of detection sensitivity for each sensor. 

B. Photoelectric Smoke Detectors: 

1. Detector address shall be accessible from fire-alarm control panel and shall be able to 
identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control panel, having the designated access level, shall be able 
to manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 
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2.4 NOTIFICATION APPLIANCES 

A. Visual Notification Appliances 
 

1. Visual notification appliances shall conform to the applicable requirements of UL 1971 
and conform to the Architectural Barriers Act (ABA). The lens of the fire alarm strobe 
shall be located such that the entire lens is located not less than 2032 mm and not more 
than 2438 mm above the finished floor. Colored lens shall comply with UL 1638. The 
manufacturer shall have the color lens tested to the full UL 1971 polar plotting criteria, 
voltage drop, and temperature rise as stated in 1971. Fire Alarm Notification Appliances 
shall have clear high intensity optic lens, xenon flash tubes, and be marked "Fire" in red 
letters.  

2.5 FIRE ALARM WIRE AND CABLE 

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. Comtran Corporation. 
2. Draka Cableteq USA. 
3. Genesis Cable Products; Honeywell International, Inc. 
4. Rockbestos-Suprenant Cable Corp. 
5. West Penn Wire; a brand of Belden Inc. 

B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, 
Article 760. 

C. Signaling Line Circuits:  Twisted, shielded pair, or twisted, unshielded pair, not less than No. 16 
AWG. Refer to fire alarm system manufacturer for recommended sizes and shielding 
requirements.  

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation. 

1. Low-Voltage Circuits:  No. 16 AWG, minimum. 
2. Line-Voltage Circuits:  No. 12 AWG, minimum. 

PART 3 - EXECUTION 

3.1 VERIFICATION OF CONDITIONS (BY INSTALLER) 

A. Verification of Conditions (by Installer):  Examine conditions under which fire alarm system is 
to be installed in coordination with Installer of materials and components specified in this 
Section and notify affected Contractors and Architect in writing of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory 
conditions have been corrected in a manner acceptable to Installer. 
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1. When Installer confirms conditions as acceptable to ensure proper and timely installation 
and to ensure requirements for applicable warranty or guarantee can be satisfied, submit 
to Architect written confirmation from applicable Installer.  Failure to submit written 
confirmation and subsequent installation will be assumed to indicate conditions are 
acceptable to Installer. 

3.2 PROTECTION 

A. Protection:  Provide dust covers on all detectors during construction. 

3.3 EQUIPMENT INSTALLATION 

A. Install fire alarm system in accordance with applicable provisions of NEC, NFPA-70, Article 
760 - Fire Protective Signaling Systems. 

1. Contractor performing fire alarm system work shall be a licensed fire alarm contractor.  
Contractor shall provide Fire Alarm Installation Certification with fire alarm system 
submittal. 

2. Since existing fire alarm systems are being modified, Contractor performing fire alarm 
system work shall comply with the requirements of the local Fire Marshall concerning 
the fire alarm system shutdown plans, procedures, and fire watch plans that will be 
implemented for system interruptions during construction. All existing fire alarm devices 
shall remain active until new cabling and devices are installed.  Temporary interruptions 
are allowed while work is being done on the system.  Work shall be coordinated so that 
system is fully functional at the end of the workday.  If system is not fully functional at 
end of workday, Contractor shall provide personnel for fire watch as required by local 
Fire Marshall and shall be responsible for all associated costs. 

3. Provide all labor, materials, equipment and services to perform all operations required for 
complete installation of fire alarm system and related construction as shown on Drawings 
and specified in this Section. 

4. Completely check, program and adjust all new and existing equipment on each system.  

5. Label each addressable device with label indicating device's unique address.  Label shall 
comply with Specification Section 26 05 53 Identification For Electrical Systems.  Labels 
shall be installed so that they are visible without removing device from mounting base. 

B. Connecting to Existing Equipment:  Verify that existing fire-alarm system is operational before 
making changes or connections by testing 100% of system and submitting complete test reports. 

1. Connect new equipment to existing control panel in existing part of the building. 

2. Connect new equipment to existing monitoring equipment at the supervising station. 

3. Expand, modify, and supplement existing equipment as necessary to extend existing 
functions to the new points.  New components shall be capable of merging with existing 
configuration without degrading the performance of either system. 
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C. Manual Fire-Alarm Boxes: 

1. Install manual fire-alarm box in the normal path of egress within 60 inches (1520 mm) of 
the exit doorway. 

2. Mount manual fire-alarm box on a background of a contrasting color. 

3. The operable part of manual fire-alarm box shall be between 42 inches (1060 mm) and 48 
inches (1220 mm) above floor level. All devices shall be mounted at the same height 
unless otherwise indicated. 

D. Smoke- or Heat-Detector Spacing: 

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating 
Devices" Chapter, for smoke-detector spacing. 

2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for heat-detector spacing. 

3. For smoke detectors, smooth ceiling spacing shall not exceed 30 feet (9 m). 
4. For heat detectors, smooth ceiling spacing shall not exceed 30 feet (9 m). 
5. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 

ceiling areas shall be determined according to Appendix A in NFPA 72. 
6. HVAC:  Locate detectors not closer than 3 feet (1 m) from air-supply diffusers or return-

air openings. 
7. Lighting Fixtures:  Locate detectors not closer than 12 inches (300 mm) from any part of 

a lighting fixture. 

E. Install a cover on each smoke detector that is not placed in service during construction. Cover 
shall remain in place except during system testing. Remove cover prior to system turnover. 

F. In areas where detection and notification devices may be subject to physical damage, devices 
shall have protective wire guards as manufactured by Safety Technology International 
(www.sti-usa.com).  All guards shall be listed for the fire alarm system devices and appliances 
protected. 

G. Install all devices on exterior of building in weatherproof enclosures supplied by device 
manufacturer. 

H. In new construction, install all devices flush or semi-flush mounted, unless otherwise authorized 
by Owner. 

I. In existing construction, install all interior surface mounted devices on surface mounted back 
boxes supplied by device manufacturer.   

J. In locations where new device is replacing existing, contractor shall coordinate 
removal/replacement to allow re-use of existing backbox/conduits if possible. 

K. In existing construction all devices shall be flush mounted with circuit wiring concealed within 
wall.   
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L. In locations where building construction prohibits flush-mounted installations, provide surface 
raceway. At such locations obtain written authorization from Owner’s representative or 
Architect prior to providing surface raceway device. 

M. Demolition of existing system: 

1. Disconnect and remove existing fire alarm devices as shown in plans, including all 
wiring, raceway, and controls. 

2. Repair all damaged surfaces upon removal of existing devices and raceway. Repair and 
patch existing construction to match existing finishes. 

N. Install all fire alarm pull stations at 48 inches AFF, to conform to ADA requirements.   

O. Wire the Notification Appliance Circuits such that the audible alarm indicating devices can be 
turned off while the visual alarm notifications remain operational.  

P. Locate audible/visible signaling devices in strict accordance with requirements of Americans 
with Disabilities Act (ADA). 

Q. Where combination audible/visible units used, place strobe light lens 80 inches minimum and 
96 inches maximum above floor level. In locations where ceiling height is less than 90 inches 
AFF, place strobe light lens 6 inches below ceiling. 

3.4 WIRING 

A. Install Type FPLP plenum rated fire alarm cable for all initiating circuit wiring and notification 
circuit wiring, sized in accordance with manufacturer’s recommendations.   

B. Signaling Line Circuits: Power-limited fire alarm cables shall not be installed in the same cable 
or raceway as signaling line circuits. 

C. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as 
recommended by manufacturer. Install conductors parallel with or at right angles to sides and 
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess. 
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
the fire alarm system to terminal blocks. Mark each terminal according to the system's wiring 
diagrams. Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors. 

D. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or 
equipment enclosures where circuit connections are made. 

E. Color-Coding: Color-code fire alarm conductors differently from the normal building power 
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different 
colors for visible alarm-indicating devices. Paint fire alarm system junction boxes and covers 
red. 

F. Install all plenum cable above corridor ceilings bundled and tie-wrapped at 5 foot intervals and 
hung in saddle rings or J-hooks, supported to structure at 5 foot intervals. 
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G. Cable shall not be considered properly supported by lying over top of conduits, piping, or 
building supports or bracing. Approved saddle rings or J-hooks must be used. 

H. For wall mounted devices in existing construction where wiring cannot be concealed, all wiring 
shall be installed in surface metallic raceway from device location to accessible ceiling space.  

I. Install all wiring in approved surface metallic raceway or EMT conduit in the following 
locations: 

1. Unfinished areas (EMT conduit). 
2. Exposed areas (Surface metallic raceway). 
3. Where subject to damage. 

3.5 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 
identification specified in Division 26 Section "Identification for Electrical Systems." 

B. Install framed instructions in a location visible from fire-alarm control panel. 

3.6 ADJUSTING / CLEANING 

A. Completely clean all smoke detectors, as instructed by authorized factory representative, when 
system is substantially complete and when authorized by Owner. 

3.7 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by Owners Representative and authorities having jurisdiction. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Tests and Inspections: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system 
documentation that is required by NFPA 72 in its "Completion Documents, 
Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire 
Alarm Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of 
the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed components. 
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2. Perform 100 percent inspection and testing of all system devices.  

a. Provide complete panel real-time printout as documentation of device, date and 
time. Any acceptance test not accompanied by real-time printout requires retesting 
of entire system by Contractor, including both alarm activation tests and tests of 
supervisory circuit at each device.  

b. Provide inspection complying with requirements of applicable NFPA standards. 
Provide to Owner and Fire Sub Code Official complete typed list of every 
initiation, signaling, control, supervisory and auxiliary device with specific 
information regarding system address of device, location of device, date tested, 
manufacturer's model number, and serial number of all analog components, status 
of device and zone or point as related to system.  Obtain from Owner, the Owner’s 
room names/numbers that are to be assigned to each device. 

c. Take voltage readings at end of line of each alarm signal circuit to insure minimum 
operational levels.  

d. If voltage drop exceeds the minimum rating of the last device in the circuit, while 
under full circuit load, rewire circuits with appropriately heavier gage wire as 
required to comply with specified requirements. 

3. Test audible appliances for the public operating mode according to manufacturer's written 
instructions.  Perform the test using a portable sound-level meter complying with Type 2 
requirements in ANSI S1.4. 

4. Test visible appliances for the public operating mode according to manufacturer's written 
instructions. 

5. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm 
Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" 
Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72. 

D. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances. 

E. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

G. Annual Test and Inspection: One year after date of Substantial Completion, test fire-alarm 
system complying with visual and testing inspection requirements in NFPA 72. Use forms 
developed for initial tests and inspections. 
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3.8 MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall 
include 12 months' full maintenance by skilled employees of manufacturer's designated service 
organization. Include preventive maintenance, repair or replacement of worn or defective 
components, lubrication, cleaning, and adjusting as required for proper operation. Parts and 
supplies shall be manufacturer's authorized replacement parts and supplies. 

1. Include visual inspections according to the "Visual Inspection Frequencies" table in the 
"Testing" paragraph of the "Inspection, Testing and Maintenance" chapter in NFPA 72. 

2. Perform tests in the "Test Methods" table in the "Testing" paragraph of the "Inspection, 
Testing and Maintenance" chapter in NFPA 72. 

3. Perform tests per the "Testing Frequencies" table in the "Testing" paragraph of the 
"Inspection, Testing and Maintenance" chapter in NFPA 72. 

END OF SECTION 28 31 11 
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SECTION 31 10 00 - SITE CLEARING 

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. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above and below-grade site improvements. 
6. Disconnecting, capping or sealing, removing site utilities, and abandoning site utilities in 

place. 
7. Temporary erosion and sedimentation-control measures. 
8. Disposal of waste material. 

1.3 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic 
matter and soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  
In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban 
environments, the surface soil can be subsoil. 

C. Topsoil (insitu):  Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally 
friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; 
reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; 
and free of subsoil and weeds, roots, toxic materials, or other nonsoil materials. 

D. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected 
during construction, defined by a circle concentric with each tree with a radius 1.5 times the 
diameter of the drip line unless otherwise indicated on Drawings. 

E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 

31 10 00 
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1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain 
Owner's property, cleared materials shall become Contractor's property and shall be removed 
from Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all informational submittals required by this Section concurrently. 

1.6 INFORMATIONAL SUBMITTALS 

A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing. 

1. Use sufficiently detailed photographs or video. 
2. Include plans and notations to indicate specific wounds and damage conditions of each 

tree or other plants designated to remain. 

1.7 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 

1.8 PROJECT CONDITIONS 

A. Verification of Conditions:  Examine conditions under which site clearing is to be accomplished 
and notify Construction Manager and Architect in writing of any conditions detrimental to 
proper and timely accomplishment.  Do not proceed with site clearing until unsatisfactory 
conditions have been corrected. 

B. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located before 
site clearing. 

D. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
and plant-protection measures are in place. 
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E. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

F. Do not direct vehicle or equipment exhaust towards protection zones. 

G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

H. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly 
moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Section 
31 20 00 "Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain.  Flag each tree trunk at 
54 inches above the ground. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction.  Refer to Section 31 25 00, “Erosion and Sedimentation Controls”.  

B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross tree or plant protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 

3.3 TREE AND PLANT PROTECTION 

A. General:  Protect trees and plants remaining on-site according to requirements in Section 31 25 
00 "Erosion and Sedimentation Controls." 

B. Should any trees or shrubs be damaged which are to be saved, arrange to have such damage 
treated by a licensed arborist or tree surgeon. 

C. Protect tree and shrub root systems from smothering.  Do not store construction materials, 
debris, or excavated material within plant protection zone.  Do not permit vehicular traffic or 
parking within plant protection zone. Restrict foot traffic to prevent excessive compaction of 
soil over tree, shrub and turf root systems. 

D. Trees or shrubs which die because of the Contractor's failure to conform to the Drawings and 
specifications shall be evaluated by a qualified organization selected by the Owner's 
Representative.  The removal and replacement of the tree, and the evaluation expenses shall be 
paid for by the Contractor.  Contractor shall be required to replace the damaged tree with plant 
material of comparable size and quality (i.e. damaged 12" caliper Red Maple shall be replaced 
by three 4" cal. or four 3" cal. Red Maples).  Substitutions for variety shall be approved by the 
Architect. 

3.4 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place. 

1. Owner will arrange to shut off indicated utilities when requested by Contractor. 

B. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 
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1. Notify Construction Manager not less than ten working days in advance of proposed 
utility interruptions. 

D. Excavate for and remove underground utilities indicated to be removed. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Grind down stumps and remove roots, obstructions, and debris to a minimum depth of 18 

inches below exposed subgrade. 
3. Use only hand methods for grubbing within protection zones. 
4. Chip removed tree branches and stockpile in areas approved by Architect. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 
compact each layer in accordance with Section 31 20 00 "Earth Moving”. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil in a manner to prevent intermingling with underlying subsoil or other waste 
materials. 

C. Do not remove surplus topsoil from site.  

D. Refer to Section 32 92 00 “Turfs and Grasses” for topsoil screening requirements. 

E. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and 
shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water. 

1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within protection zones. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction including foundations, slabs, paving, curbs, gutters, retaining walls, aggregate 
base and other improvements. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along 
line of existing pavement to remain before removing adjacent existing pavement.  Saw-
cut faces vertically.  Leave cut edge neat and square where existing material is cut to 
adjoin new work. 
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2. Remove asphalt concrete paving material to full depth and remove from site. Do not use 
asphalt materials for on-site fill. 

3. Gravel and stone fill under removed sidewalks may be reused if suitable for the particular 
new use and if approved by the Architect. 

4. Break up and completely remove miscellaneous concrete, such as small foundations.  
Remove concrete, retaining walls or foundations below grade to a minimum depth of 2’. 

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 

END OF SECTION 31 10 00 
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SECTION 31 20 00 - EARTH MOVING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for foundations, slabs-on-grade, walks, pavements, turf and grasses 
and plants. 

2. Structural Fill: For backfill under structures, pavements, concrete pads, etc. 
3. Granular Fill: Sub base for interior concrete slabs-on-grade, asphalt paving, concrete 

paving, etc. 
4. Subsurface drainage fill for foundation drains, underdrains, etc. 
5. Excavating and backfilling for buildings and structures. 
6. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

B. Related Requirements: 

1. Section 01 32 00 - Construction Progress Documentation 
2. Section 31 10 00 - Site Clearing 
3. Section 33 41 00 – Storm Utility Drainage Piping 

1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Subbase:  Granular aggregate layer supporting the slab-on-grade and pavement that also 
minimizes upward capillary flow of pore water. 

31 20 00 



EARTH MOVING  Tetra Tech 

31 20 00 / Page 2 Project No. 363579-22001.3 Architects & Engineers 

G. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Geotechnical Engineer.  

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by Geotechnical Engineer or Architect.  
Unauthorized excavation, as well as remedial work directed by Geotechnical Engineer or 
Architect shall be without additional compensation. 

H. Fill:  Soil materials used to raise existing grades. 

I. Hazardous Soil Materials:  Soils that are contaminated with petroleum product and/or hazardous 
chemicals, waste or industrial waste. 

J. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed 1 cu. yd. for bulk excavation or for footing, trench, and pit 
excavation that cannot be removed by rock excavating equipment equivalent to the following in 
size and performance ratings, without systematic drilling, ram hammering, ripping, or blasting, 
when permitted: 

1. Rock Excavation:  Track-mounted excavator rated at not less than 222-hp flywheel power 
with weight of 70,000 lbs or greater and a 30-in wide short-tip radius rock bucket.  
(Ratings are based on Caterpillar's "Model No. 330B”.) 

K. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below aggregate base, structural fill, drainage fill, or topsoil materials. 

M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings. 

N. Non-Granular Fill:  Soil fill material used to raise existing grades in areas that do not require 
granular or structural fill.  

O. Well-Graded:  Soils containing a good range of all representative particle sizes between the 
largest and the smallest.  All sizes must be represented, and no one size should be either 
overabundant or missing. 

P. Poorly-Graded:  Soils which either contain a narrow range of particle sizes or have some 
intermediate sizes lacking. 
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1.4 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

B. Action Submittals: 

1. Product Data:  For each type of the following manufactured products required: 

a. Geotextiles. 
b. Warning tapes. 

 
2. Material Test Reports:  For each on-site and borrow soil material proposed for fill and 

backfill as follows: 

a. Classification according to ASTM D 2487. 
b. Laboratory compaction curve according to ASTM D 1557. 
c. Submitted material testing and analysis shall demonstrate that no unsuitable soil 

groups are present. 
d. Submitted material testing and analysis shall demonstrate that no absorbent clays 

are present. 

3. Verification of Conditions:  Written confirmation from installer that installation of 
Earthwork Materials installed in accordance with specifications. 

C. Informational Submittals: 
 

1. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, which might be 
misconstrued as damage caused by earth moving operations.  Submit before earth moving 
begins. 
 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Qualified Installers as defined below: 

1. Earthwork Contractor Experience Requirements: Provide a list of at least four Earthwork 
projects of comparable size, scope, and quality completed successfully by the proposed 
Sub Contractor within the past two years that includes the date completed, project 
Owner’s name and current contact information, including telephone numbers and e-mail 
addresses. 

2. Turf Installer: Engage an experienced turf installation firm to perform work of this 
Section.  Firm shall have completed work similar in material, design, and extent to that 
indicated for this Project with a record of successful in-service performance.  

3. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress. 

B. Civil/Structural Preconstruction Conference:  Attend Civil/Structural Preconstruction 
Conference.   
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1.6 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property:  If work includes improvements on adjoining property, 
written authorization for performing earth moving indicated on property adjoining Owner's 
property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located before 
beginning earth moving operations. 

D. Do not commence earth moving operations until temporary and permanent erosion- and 
sedimentation-control measures, specified in Division 31 Section “Erosion and Sedimentation 
Control” are in place. 

E. Do not commence earth moving operations until plant-protection measures specified in Division 
31 Sections “Erosion and Sedimentation Control” and “Site Clearing” are in place. 

F. The following practices are prohibited within tree- or plant-protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 
8. Directing vehicle or equipment exhaust towards protection zones. 
9. Heat sources, flames, ignition sources, and smoking within or near protection zones. 

G. Existing Hazardous Materials: 

1. If during the performance of the work suspected hazardous materials are encountered, do 
not disturb; immediately notify Architect and Owner.  If present, hazardous materials will 
be removed by Owner under a separate contract. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Soil Materials: 

1. General:  Provide imported soil materials when sufficient satisfactory soil materials are 
not available from onsite excavations.  

2. Topsoil:  Refer to Turf and Grasses Specification, Division 32.  

B. Hazardous Materials:  

1. Provide fill materials that are not contaminated with petroleum product, hazardous waste 
or industrial waste. 

2. Contamination above federal, state or local requirements is not acceptable. Materials with 
a visible sheen or petroleum odor shall be rejected. 

C. Unsuitable Soils:  (Includes excavated native and imported non-granular, granular and structural 
fill materials)  

1. Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to 
ASTM D 2487, or a combination of these groups. 

a. Soils Materials shall not contain any absorbent aluminum phyllosilicates, including 
but not limited to: bentonite (sodium, calcium, or potassium), tonstein, 
montmorillonite, kaolinite. or other absorbent clays. 

2. Unsuitable soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

3. Submitted material testing and analysis shall demonstrate that material classification 
meets ASTM-D2487 USC system criteria and that no unsuitable soil groups, or absorbent 
clays are present. 

D. Non-Granular Fill:  Material is to comply with NYSDOT requirements for Select Borrow and 
Select Fill with modifications shown below.  This material is not allowed in areas where 
granular soils are required, including within the building footprint, below pavement areas or 
below a synthetic turf athletic field. 

1. On-Site Non-Granular Fill 

a. Submittal must be provided demonstrating that on-site soil material meets the 
criteria outlined in this Section for use as fill material. 

b. Obtain approval of Architect before proceeding with use of on-site material. 

c. Material is to have no particles greater than 3” in maximum dimension, no more 
than 70% by weight passing the #40 sieve and no more than 20% passing the #200 
sieve. 
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d. Testing submitted is to demonstrate that proper compaction can be achieved as 
required in Part 3, Execution.  

2. Imported Non-Granular Fill 

a. Where quantity of approved non-granular fill materials required exceeds that 
available from on-site stock-piles, provide suitable material from off-site sources. 

b. Obtain approval of Architect before proceeding with use of imported fill material. 

c. Material is to have no particles greater than 3” in maximum dimension, no more 
than 70% passing by weight the #40 sieve and no more than 15% passing the #200 
sieve. 

d. Testing submitted is to demonstrate that proper compaction can be achieved as 
required in Part 3, Execution.  

E. Structural Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand. 

1. Type 1 Fill (NYSDOT ITEM No. 304.11 Granular Fill) gradation requirements:  
 

Sieve Designation Percent by Weight Passing 
Square Mesh Sieves 

3 inch 100 
2 inch 90 to 100 
1/4-inch 30 to 65 
#40 5 to 40 
#200 0 to 10 

F. Granular Fill:  Import all granular fill types from off-site sources.  Granular fill consists 
of stone, sand, and gravel, or blends of these materials, free of slag, complying with New York 
State Department of Transportation (NYSDOT) Standard Specification, Section 304, as 
modified below: 

1. Type 2 Fill (NYSDOT ITEM No. 304.12 / Crushed / Blasted Ledge Rock Stone) 
Gradation Requirements.   

 
Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 
2 inch 100 
1/4-inch 25 to 60 
#40 5 to 40 
#200 0 to 10 
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2. Type 4 Fill (NYSDOT ITEM No. 304.14 / Select Granular Fill) Gradation Requirements.   
 

Sieve Designation Percent by Weight Passing Square Mesh Sieves 
2 inch 100 
1/4-inch 30 to 65 
#40 5 to 40 
#200 0 .............................................................. to 10 

 
3. RCA Fill: Recycled Portland cement concrete aggregate which is the product of 

mechanical crushing, complying with the following gradation requirements.  May be 
used in lieu of Granular fill, upon permission from the Architect. 

 
Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 
2 inch 100 
1 inch 80 to 100 
1/4-inch 50 to 85 
#40 15 to 40 
#200 0 to 10 

 
a. Material Requirements:   

1) Material is to be in accordance with current NYSDOT regulations for 
Recycled Portland Cement Concrete Aggregate (RCA). 

2) Material is to be free from organic and other deleterious material. 
3) Material may contain up to 5% by weight asphalt and / or brick. 

G. Crushed Stone:  Crushed stone to complying with New York State Department of 
Transportation (NYSDOT) Standard Specifications, Section 703-0201 which is product of 
mechanical crushing.  Where indicated, provide the following fill materials, consisting of clean, 
free of slag, durable, sharp-angled fragments of rock of uniform quality.  The crushed stone 
used as coarse aggregate for all items shall be obtained from sources conforming to the 
requirements of the NYSDOT as to sampling, testing methods, Quarry Reports and any other 
required procedures and complying with following requirements: 

1. NYSDOT No. 1 Crushed Stone Gradation Requirements (NYSDOT 703-4 # 1 Stone): 

Sieve Designation Percent by Weight Passing 
Square Mesh Sieves 

1 inch 100 
1/2-inch 90 to 100 
1/4-inch 0 to 15 
#200 0 to 1 
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2. NYSDOT No. 2 Crushed Stone Gradation Requirements (NYSDOT 703-4 #2 Stone): 

Sieve Designation Percent by Weight Passing 
Square Mesh Sieves 

1-1/2 inch 100 
1 inch 90 to 100 
1/2-inch 0 to 15 
#200 0 to 1 

H. Drainage Fill:  Mixture of 50 percent NYSDOT No. 1 crushed stone and 50 percent NYSDOT 
No. 2 crushed stone, complying with New York State Department of Transportation Standard 
Specifications, Section 703-02.  

Sieve Designation Percent by Weight Passing 
Square Mesh Sieves 

1-1/2 inch 100 
1 inch 95 to 100 
1/2-inch 25 to 60 
# 4 0 to 10 
# 8 0 to 5 

I. Sand for general use and/or utility bedding:  ASTM C 33; fine aggregate. 

J. Sand for storm water quality sand filter:  Clean (washed) AASHTO M-6/ASTM C-33 medium 
aggregate coarse concrete sand, with effective particle size (D10) between 0.3mm and 0.5mm, a 
uniformity coefficient (Uc) of < 4, and < 4% fines passing the 100 sieve. 

K. Coarse Sand for Athletic Field Slit Drains:  Approximate particle size of between 1.0 and 2.0 
mm.  When passed over a sieve, coarse sand will have: 

1. Less than 5 percent retained on a #10 U S standard sieve, 
2. Less than 5 percent passing a #30 U S standard sieve 
3. In no case should more than 1 percent pass through a #50 U S standard sieve. 

 
2.2 GEOTEXTILES 

A. Separation/Filter Fabric - Nonwoven needle-punched polypropylene geotextile filter/separation 
fabric complying with the following:  

 
Fabric Property Value Test Method 
Grab Tensile Strength 120 lb ASTM D 4632 
Grab Tensile Elongation 50 percent ASTM D 4632 
Trapezoid Tear Strength 50 lbs ASTM D 4533 
CBR Puncture Strength 310 lbs min ASTM D 6241 
Apparent Opening Size No. 70 sieve max ASTM D 4751 
Permittivity 1.7 sec-1 ASTM D 4491 
Flow Rate 135 gal min/ft2 ASTM D 4491 
UV Stability 70% after 500 hours ASTM D 4355 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:  

a. TenCate Mirafi - 140N 
b. Amoco - 4547   
c. Geotex – 451 

B. Soil Stabilization Fabric: Heavy duty, commercially manufactured woven polypropylene 
geotextile meeting the following properties: 

 
Fabric Property Test Method Unit Typical Value 
Grab Tensile Strength ASTM D 4632 lbs 200 
Grab Tensile Elongation ASTM D 4632 % 15 
Trapezoidal Tear Strength ASTM D 4533 lbs 75 min. 
CBR Puncture Strength ASTM D 6241 lbs 700 
UV Resistant after 500 hours ASTM D 4355 % Strength 70 
Apparent Opening Size ASTM D 4751 US Sieve 40 
Permittivity ASTM D 4491 sec-1 0.05 
Water Flow Rate ASTM D 4491 gal/min/ft2 4.0 

 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:  

a. TenCate Mirafi - 500X 
b. US Fabrics, Inc. - US 200 
c. Carthage Mills – FX-55 
d. Propex – 200 ST 

C. Subsurface Drainage Geotextiles:  Refer to Division 33 Section "Storm Utility Drainage 
Piping".  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which earthwork is to be accomplished 
in coordination with Installer of materials and components specified in this Section and notify 
affected Prime Contractors and Architect in writing of any conditions detrimental to proper and 
timely accomplishment.  Do not proceed with earthwork until unsatisfactory conditions have 
been corrected in manner acceptable to Installer. 

1. When Installer confirms conditions as acceptable to ensure proper and timely installation 
and to ensure requirements for applicable warranty or guarantee can be satisfied, submit 
to Architect written confirmation from applicable Installer.  Failure to submit written 
confirmation and subsequent installation will be assumed to indicate conditions are 
acceptable to Installer. 
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3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth moving 
operations. 

1. Contractor is entirely responsible for strength and adequacy of bracing and shoring, and 
for safety and support of construction from damage or injury caused by lack of adequate 
protection or by movement or settlement. 

2. Contractors are advised that they are required to comply with Occupational Safety and 
Health Administration’s (OSHA) standards pertaining to excavation. 

3. All excavations must be barricaded at all times using either traffic or A-Frame type 
barricades.  Gaps between barricades may be up to 6-inches wide and must be blocked 
with caution tape. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 
temporary protection before placing subsequent materials. 

3.3 UNDERGROUND UTILITY SURVEY 

A. An underground utility survey must be conducted prior to the start of any excavation.  Call 811. 

3.4 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches. 

3.5 EXPLOSIVES 

A. Explosives:  Use of explosives is strictly prohibited. 

3.6 SITE CLEARING 

A. Refer to Division 31 Section "Site Clearing”. 
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3.7 EXCAVATION, GENERAL 

A. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be 
classified as earth and rock.  Do not excavate rock until it has been classified and cross 
sectioned by Geotechnical Engineer.  Changes in the Contract Time may be authorized for rock 
excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 
underground structures, utilities, and other items indicated to be removed; together with 
soil, boulders, and other materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; ram hammering; or ripping of material not classified as rock 
excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock (refer to Definitions section: 
“Rock” paragraph above).  Remove rock to lines and subgrade elevations indicated to 
permit installation of permanent construction without exceeding the following 
dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 

42 inches wide. 

3.8 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 
 
1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  

Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

a. See Structural Drawings for specific removal and replacement instructions if 
required. 
 

2. Pile Foundations:  Stop excavations 6 to 12 inches above bottom of pile cap before piles 
are placed.  After piles have been driven, remove loose and displaced material.  Excavate 
to final grade, leaving solid base to receive concrete pile caps]. 

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or 
minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces. 
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B. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use 
narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop 
exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Protect trees and other plants in accordance with requirements in Division 1 Section 
"Temporary Facilities and Controls" and Division 31 Section “Erosion and Sedimentation 
Control”. 

3.9 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.10 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms: Excavate trenches 6 inches (150 mm) deeper than bottom of pipe and conduit 
elevations to allow for bedding course. Hand-excavate deeper for bells of pipe. Remove 
projecting stones and sharp objects along trench subgrade. 

D. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-
tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed 
roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 
installation of utilities. 

3. Cut and protect roots in accordance with standard nursery practice and Division 31 
Section “Erosion and Sedimentation Control”.    

3.11 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 
B. If Geotechnical Engineer determines that unsuitable soil is present, continue excavation and 

replace with compacted backfill or fill material as directed. 
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3.12 PROOF-ROLLING 

A. Proof-roll subgrade below building slabs, concrete pads and pavements with a pneumatic-tired 
and loaded 10-wheel, tandem-axle dump truck weighing 15 tons to identify soft pockets and 
areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction and repeating proof-rolling in direction 
perpendicular to first direction with a minimum of six overlapping passes. Limit vehicle 
speed to 3 mph. 

2. Excavate soft spots, unsuitable soils, and areas of excessive pumping or rutting, as 
identified by Geotechnical Engineer and as directed by Owner, and replace with 
compacted backfill or fill as directed.  Notify Architect in writing of any required 
remediation. 

3. Foundations:  Proof-roll prior to excavation for foundations but after top soil is stripped.  

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities without additional compensation. 

3.13 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation.  CLSM 
(flowable fill), per this specification section, may be used when approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit in accordance 
with this Section unless otherwise directed by Geotechnical Engineer. 

3.14 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees. 

3.15 SOIL STABILIZATION FABRIC 

A. Install soil stabilization fabric:  After subgrade has been compacted and proof-rolled, install soil 
stabilization fabric as specified by the manufacturer, including the following: 

1. Lay fabric in the direction of traffic. 
2. Overlap fabric side to side and end to end a minimum of two feet. 
3. Insure that fabric lies flat during fill placement. 
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3.16 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.17 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  
Concrete is specified in Division 03 Section  “Cast-in-Place Concrete”. 

D. Trenches under Roadways:  Provide 4-inch- thick, concrete-base slab support for piping or 
conduit less than 30 inches below surface of roadways.  After installing and testing, completely 
encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing 
roadway subbase course.  Concrete is specified in Division 03 Section "Cast-in-Place 
Concrete”.  

E. Backfill voids with satisfactory soil while removing shoring and bracing. 

F. Place and compact initial backfill of subbase material or satisfactory soil, free of particles larger 
than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of piping or conduit to avoid damage or displacement of 
piping or conduit.  Coordinate backfilling with utilities testing. 

G. Controlled Low-Strength Material:  Place initial backfill of controlled low-strength material to a 
height of 12 inches over the pipe or conduit.  Coordinate backfilling with utilities testing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

I. Controlled Low-Strength Material:  Place final backfill of controlled low-strength material to 
final subgrade elevation. 
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J. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 

3.18 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows.  Refer to Part 2 for 
material requirements and specific conditions for the use of each type of soil material.  All fill 
materials to be approved by Architect per requirements noted in Part 2.  

1. Under grass and planted areas: 

a. Use satisfactory non-granular fill material. 

2. Under walks, pavements and exterior slabs: 

a. Use Structural Fill below subbase layer and Type 2 granular fill for subbase layer. 

3. Under steps and ramps 

a. Use structural fill below subbase layer and Type 2 granular fill for subbase layer. 

4. Under building slabs: 

a. Use structural fill below subbase layer.  For subbase, use No. 2 Crushed Stone.  
See Drawings for depth. 

5. Under synthetic turf fields: 

a. Use Structural Fill or Granular Fill below subbase.   
b. For subbase requirements, refer to Synthetic Turf Fields Section. 

6. Under footings and foundations: 

a. Use structural fill.  

7. Under catch basins, manholes, vaults or other underground structures. 

a. Use structural fill or as noted on drawings. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.19 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 
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1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry density. 

3.20 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Maximum layer depth before compaction: 

1. Under Pavement:  Place backfill and fill soil materials in layers not more than 8 inches in 
loose depth for material compacted by heavy compaction equipment, and not more than 4 
inches in loose depth for material compacted by hand-operated tampers. 

2. Place backfill and fill soil materials in layers not more than 12 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 8 inches in loose 
depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry weight 
density according to ASTM D 1557: 

1. Under structures, building slabs, steps, synthetic turf and pavements, including running 
tracks and tennis courts:   

a. Scarify and recompact top 12 inches of existing subgrade and each layer of backfill 
or fill soil material at 95 percent. 

2. Under walkways:  

a. Scarify and recompact top 6 inches below subgrade and compact each layer of 
backfill or fill soil material at 95 percent. 

3. Under natural turf or unpaved areas:   

a. Compact each layer of subgrade backfill or fill soil material at 85 percent.  
Compact all layers beneath the upper 2'-0" to at least 95 percent.  

4. Utility trenches:  

a. Compact each layer of initial and final backfill soil material at 85 percent. 

5. Landscape Planting Areas:   

a. Compact each layer of subgrade backfill or fill soil material at 75 percent. 
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6. Stone Dust:   

a. Compact each layer of material in accordance with the required compaction, 
minimum of 95 percent. 

7. Under catch basins, manholes, vaults or other underground structures. 

a. Scarify and recompact top 12 inches of existing subgrade and each layer of backfill 
or fill soil material at 95 percent. 

3.21 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  
Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 
10-foot straightedge and within +0” / -1” tolerance of bottom of slab.  

3.22 SUBSURFACE DRAINAGE 

A. Drainage Tubing / Subdrainage Pipe:  Specified in Division 33 Section "Storm Utility Drainage 
Piping”. 

B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench 
as shown in Drawings. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D 698. 

C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, 
to within 12 inches of final subgrade, in compacted layers 6 inches thick.  Overlay drainage 
backfill with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 
inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor. 
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3.23 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place granular fill base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place granular fill base course under pavements and walks as follows: 

1. Place base course material over subgrade under hot-mix asphalt pavement. 

a. If separation geotextile is shown in details, install on prepared subgrade according 
to manufacturer's written instructions, overlapping sides and ends. 

2. Shape base course to required crown elevations and cross-slope grades. 

3. Place base course 6 inches or less in compacted thickness in a single layer. 

4. Place base course that exceeds 6 inches in compacted thickness in layers of equal 
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 

5. Compact base course at optimum moisture content to required grades, lines, cross 
sections, and thickness to not less than 95 percent of maximum dry unit weight according 
to ASTM D 1557. 

3.24 SUB BASE FOR CONCRETE SLABS-ON-GRADE 

A. Place sub base on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact sub base under cast-in-place concrete slabs-on-grade 
as follows: 

1. Place sub base 8 inches or less in compacted thickness in a single layer. 
2. Place sub base that exceeds 8 inches in compacted thickness in layers of equal thickness, 

with no compacted layer more than 8 inches thick or less than 3 inches thick. 
3. Compact each layer of sub base to required cross sections and thicknesses to not less than 

95 percent of maximum dry density according to ASTM D 4254. 

3.25 INSTALLATION OF SURFACE STONE MATERIAL 

A. Place surface stone material (stone dust, cover stone, etc.) on subgrades free of mud, frost, 
snow, or ice.   

B. Compact so that surface stone layer is consolidated.  During installation avoid bringing 
subgrade material to the surface.  If subgrade material becomes intermixed with surface stone, 
remove contaminated surface stone material and reinstall new surface stone. 

3.26 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections unless otherwise noted. 
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B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

C. Inspections and tests: 

1. Geotechnical observations:  Proof rolling procedures, site preparation, unsuitable soils 
removal, excavations, footing bearing, and fill placement. 

 
2. Field Density Testing: 

 
a. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will 

be performed to verify design bearing capacities.  Subsequent verification and 
approval of other footing subgrades may be based on a visual comparison of 
subgrade with tested subgrade when approved by Geotechnical Engineer. 

 
b. Testing agency will test compaction of soils in place according to ASTM D 1556, 

ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1) Fill under Footings: In each compacted fill layer, 1 compaction test for 
every 30 linear feet of wall may be taken. 1 compaction test may be made 
under each individual footing. 

2) Foundation Wall Backfill:  At each compacted backfill layer, at least one 
test for every 50 feet or less of wall length, but no fewer than two tests. 

3) Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, at least one test for every 2,000 sq. ft. or less of paved area or 
building slab, but in no case fewer than three tests. 

4) Tennis Court Areas:  At subgrade and at each compacted fill and backfill 
layer, at least one test for every 1,000 sq. ft. or less of paved area, but in no 
case fewer than seven (7) tests per court. 

5) Trench Backfill:  At each compacted initial and final backfill layer, at least 
one test for every 150 feet or less of trench length, but no fewer than two 
tests. 

 
c. When testing agency reports that subgrades, fills, or backfills have not achieved 

degree of compaction specified, scarify and moisten or aerate, or remove and 
replace soil materials to depth required; recompact and retest until specified 
compaction is obtained. 

 
3. Laboratory testing for on-site fills: 

a. ASTM D 1557 Modified Proctor compaction curve including sieve analysis. 
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3.27 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Geotechnical Engineer 
or Architect; reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.28 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

END OF SECTION 31 20 00 
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GEOTECHNICAL BORING MAPS AND LOGS 
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C.T. MALE ASSOCIATES 
 

K:\Projects\222632\Civil\Geotechnical\Field Work\Cornwall Logs\Infiltration Test - IT-9.doc 

REPORT OF INFILTRATION TEST 
 

Project: CCSD Capital Project - Cornwall Elementary Test No.: IT-9 

Client: Tetra Tech Job No.: 22.2632 

Weather & Temperature: Sunny, 63 F Date of Test: 9/27/2022 

Performed By: J. Scheetz Witness: None 

 
SUBSURFACE INFORMATION 

 

Soil Types & Depths Encountered: See P-10 pavement core log 

 

 

 

 
INFILTRATION TEST HOLE DATA 

 

Depth to Bottom of Test Pit (Design Bottom of SMP): 0 

Dimensions of Infiltration Hole: Depth: 24” Length: ― Width: ― Diameter: 4” 

Presoak Drainage Time: None 

 
TEST DATA 

 

Time required for water level to drop 24 inches within 4” diameter PVC pipe or Drop Height after 1 Hour 
 

Run 
No. Start End Time 

Drop Height 
(inches) 

1 08:29 09:29 60 min 12 

2 09:29 10:29 60 min 7.5 

3 10:29 11:29 60 min 7 

4 11:29 12:29 60 min 7 
 
 
 

Remarks:  Infiltration Rate Established @ 7 in/hr
 
 
 
 
 
 
 
 
 
 



BORING NO.:  

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: FINISH DATE:

SHEET  1 OF 1 

PROJECT: CTM PROJECT NO.:

LOCATION: CTM OBSERVER:

1 1 2 1 2 3 20"

2 5 11 8 3 19 16"
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N =  NO. OF BLOWS TO DRIVE 2" SAMPLER 12" WITH A 140 LB. WT. FALLING 30" PER BLOW

DATE LEVEL CASING
STABILIZATION

TIME

Rock fragments in sample

Grades loose, Some Clay, little fine gravel, trace fine to coarse sand

C.T. MALE ASSOCIATES

TEST BORING LOG

B-14

9/29/2022 9/29/2022

Cornwall Central School District Capital Project 22.2632

Cornwall Elementary School D. Landreville

SAMPLE BLOWS ON SAMPLER

SAMPLE CLASSIFICATION NOTES

NO. 0/6 6/12 12/18 18/24 N

4" Topsoil

Brown, moist, loose, SILT, little fine sand (ML)

Grades firm, Some fine Gravel

Grades very compact, Some fine Gravel, no clay Rock fragments in sample

Rock fragments in sample

End of Test Boring @ 9.5'

GROUNDWATER LEVEL

DRILLING CONTRACTOR: Core Down Drilling

DRILL RIG TYPE: Geoprobe 7822DT

METHOD OF INVESTIGATION: 3.25" ID HSA 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE EVALUATION.  IT IS MADE 

AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS TO THE SAME INFORMATION 

AVAILABLE TO C.T. MALE.  IT IS PRESENTED IN GOOD FAITH, BUT IS NOT INTENDED AS A SUBSTITUTE FOR 

INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF SUCH AUTHORIZED USERS.

SAMPLE CLASSIFICATION BY:

D. Landreville
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CORE NO.:  P-3

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/27/2022 FINISH DATE: 9/27/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

SHEET    1    OF   1

Cornwall Central School District Capital Project

Cornwall Elementary School

DESCRIPTION

2.5" Top Course

1" Top Course

1.5"  Mac & Tar (Very Degraded)

Crushed Stone Subbase

Hand Auger Refusal w/ Spud Bar @ 8" on Cobble

General Notes:

Rev. 2/25/2014



CORE NO.:  P-4

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/26/2022 FINISH DATE: 9/26/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

SHEET    1    OF   1

Cornwall Central School District Capital Project

Cornwall Elementary School

DESCRIPTION

2" Top Course

0.5" Top Course

1.25"  Mac & Tar

Crushed Stone Sub Base 

(Max Particle Size +/- 1 in)

Brown, moist, fine to coarse GRAVEL, Some medium to coarse Sand

Brown, moist, Organic SILT, little fine to medium sand

Hand Auger Refusal @ 18" on Obstruction

General Notes:

Rev. 2/25/2014



CORE NO.:  P-5

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/27/2022 FINISH DATE: 9/27/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

SHEET    1    OF   1

Cornwall Central School District Capital Project

Cornwall Elementary School

DESCRIPTION

1.5" Top Course

3" Top Course

Brown, moist, fine to coarse GRAVEL, Some fine to coarse Sand

Gray, moist, CLAY, Some fine to coarse Gravel, little silt, trace fine to 

medium sand

Hand Auger Refusal @ 16"

General Notes:

Rev. 2/25/2014



CORE NO.:  P-6

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/27/2022 FINISH DATE: 9/27/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

SHEET    1    OF   1

Cornwall Central School District Capital Project

Cornwall Elementary School

DESCRIPTION

2" Top Course

2.75" Top Course

Brown, moist, fine to coarse GRAVEL, Some fine to coarse Sand, 

trace silt 

Gray, moist, Slightly Organic CLAY, Some fine to coarse Gravel, trace 

silt, trace fine to medium sand

Hand Auger Refusal @ 13" on Cobble

General Notes:

Rev. 2/25/2014



CORE NO.:  P-7

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/27/2022 FINISH DATE: 9/27/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

SHEET    1    OF   1

Cornwall Central School District Capital Project

Cornwall Elementary School

DESCRIPTION

1.25" Top Course

0.25" Shim Course (Degraded)

1" Top Course

1.5" Top Course

1" Binder Course

Brown, moist, fine to coarse GRAVEL, Some fine to coarse Sand, 

trace silt

Gray, moist, CLAY, Some Silt, little fine to coarse gravel, trace fine

 to coarse sand

Hand Auger Refusal @ 19"

General Notes:

Rev. 2/25/2014



CORE NO.: P-8

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/27/2022 FINISH DATE: 9/27/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

SHEET  1  OF   1

Cornwall Central School District Capital Project

Cornwall Elementary School

DESCRIPTION

2" Top Course

1" Top Course (Very Degraded)

2" Top Course

Brown, moist, fine to coarse GRAVEL, Some fine to coarse Sand, 

little silt

Gray, moist, CLAY

Hand Auger Refusal @ 14" 

General Notes:

Rev. 2/25/2014



CORE NO.: P-10

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/27/2022 FINISH DATE: 9/27/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

SHEET  1  OF   1

Cornwall Central School District Capital Project

Cornwall Elementary School

DESCRIPTION

2" Top Course

0.5" Top Course

1"  Mac & Tar 

Crushed Stone Subbase

Brown and gray, dry, fine to coarse GRAVEL, Some fine to coarse 

Sand, little clay, trace silt

Grey, moist, fine to coarse GRAVEL, Some Clay, little fine to coarse

 sand, trace silt

Hand auger terminated at 24" within similar soil as described above

General Notes: Infiltration test IT-9 completed within pavement core excavation

Rev. 2/25/2014



Cornwall Middle School 
Geotech Map

Legend 

Cornwall Central Middle School

200 ft

N

➤➤

N

PB

PB
PB

PB

B-10

KEY PLAN 

          PAVEMENT BORING 

          10' BORING 

B-13 (10')
P-1

P-2



CORE NO.:  P-1

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/26/2022 FINISH DATE: 9/26/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

Cornwall Central School District Capital Project

Cornwall Central Middle School

DESCRIPTION

1.75" Top Course

General Notes:

1" Top Course (Completely Weathered)

Brown, dry, fine to coarse SAND, Some fine Gravel, trace silt

Hand Auger Refusal w/ Spud Bar @ 8"

SHEET    1    OF   1

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

Rev. 2/25/2014



CORE NO.:  P-2

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: 9/26/2022 FINISH DATE: 9/26/2022

PROJECT: CTM PROJECT NO.: 22.2632

LOCATION: CTM OBSERVER: J. Scheetz

TYPICAL

CORE SECTION

0"

5"

10"

15"

20"

General Notes:

Hand Auger Refusal @ 12" on Cobble

Brown, dry, fine to coarse SAND, Some Silt, little fine gravel

DESCRIPTION

1.5" Top Course

0.75" Top Course

2.5"  Binder Course

C.T. MALE ASSOCIATES

CONCRETE CORE LOG

SHEET    1    OF   1

Cornwall Central School District Capital Project

Cornwall Central Middle School

Rev. 2/25/2014



BORING NO.:  

ELEVATION: DATUM:

LATITUDE: LONGITUDE:

START DATE: FINISH DATE:

SHEET  1 OF 1 

PROJECT: CTM PROJECT NO.:

LOCATION: CTM OBSERVER:

1 22 10 9 9 19 22"

2 6 20 14 12 34 19"

5 3 7 13 15 10 28 5"

4 5 4 31 10 35 10"

5 >50 >50 0"

10

15

20

25

30

N =  NO. OF BLOWS TO DRIVE 2" SAMPLER 12" WITH A 140 LB. WT. FALLING 30" PER BLOW

DATE LEVEL CASING
STABILIZATION

TIME

C.T. MALE ASSOCIATES

TEST BORING LOG

B-13

9/26/2022 9/26/2022

Cornwall Central School District Capital Project 22.2632

Cornwall Central Middle School D. Landreville

SAMPLE BLOWS ON SAMPLER

SAMPLE CLASSIFICATION NOTES

NO. 0/6 6/12 12/18 18/24 N

3" Asphalt

Brown, dry, firm, fine to coarse SAND, Some fine Gravel (SW)

Grades reddish-brown, compact

Grades dark brown, firm

Grades brown, compact, Some Clay (SC)

End of Test Boring @ 8'

Rock fragment in shoe of 

sampler, S-4

GROUNDWATER LEVEL

DRILLING CONTRACTOR: Core Down Drilling

DRILL RIG TYPE: Geoprobe 7822DT

METHOD OF INVESTIGATION: 3.25" ID HSA 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE EVALUATION.  IT IS MADE 

AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS TO THE SAME INFORMATION 

AVAILABLE TO C.T. MALE.  IT IS PRESENTED IN GOOD FAITH, BUT IS NOT INTENDED AS A SUBSTITUTE FOR 

INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF SUCH AUTHORIZED USERS.

SAMPLE CLASSIFICATION BY:

D. Landreville

Automatic Hammer

T
Y
P
E

D
E
P
T
H
(F
T
.)

R
E
C
O
V
E
R
Y

Rev. 6/2016
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SECTION 31 25 00 - EROSION AND SEDIMENTATION CONTROLS 

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. Erosion, sediment and pollution controls as shown on the Drawings and as directed by 

the Architect to significantly reduce runoff on downstream properties.  This includes 
temporary control measures to mitigate land disruption by other contractors during 
construction of this project. 

 
2. Erosion, sediment and pollution control includes, but is not limited to, the following: 

 
a. Standard control measures such as storm structure protection, silt fence, silt fence 

dikes. 
b. Off site sediment tracking controls. 
c. Seeding, sodding and erosion control fabric. 
d. Clean up. 
 

3. Comply with the Soil Erosion and Sediment Control (SESC) for this Project in 
consultation with appropriate local agencies and soil conservation service. Any local or 
State Agency requirements are considered part of these specifications. 

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 listed. 
 
1. Filter fabric and hardware cloth for storm structure protection. 
2. Silt fence. 
3. Erosion control blanket 
4. Soil stabilization fabric for off-site sediment tracking control  
5. Drop-In Inlet Protection 

31 25 00 
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B. Material Certificates: Materials certificates showing content/mechanical analysis are required 
for the following products. Also, provide samples as noted. 
 
1. Granular Backfill. 
2. Granular Base Course Material. 
3. Seeding & sodding.  
4. Rip rap.  
5. No. 4 stone for off site sediment tracking control. 
6. 4,000 psi concrete.  

1.5 INFORMATIONAL SUBMITTALS 

A. Quality Control Submittals 

B. Qualifications Certification:  Submit written certification or similar documentation signed by 
applicable subcontractor, Contractor and manufacturer (where applicable) indicating 
compliance with applicable “Qualifications” requirements specified below in “Quality 
Assurance” article. 

C. 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. 

1.6 QUALITY ASSURANCE 

A. Perform erosion, sediment and pollution control in compliance with applicable requirements of 
the New York Standards and Specifications Erosion and Sediment Control and other governing 
authorities having jurisdiction. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store products according to manufacturer's written instructions. 

1.8 NOTICES 

A. Pre-Construction Conference: Within seven days of start of construction, attend Civil/Structural 
Preconstruction Meeting.  Representatives of all Contractors responsible for earthwork 
operations are required to attend.  

B. When the site has been finally stabilized, Contractor will notify the Architect, in writing, that a 
final inspection be performed.  

C. Pay any fines issued by any agency as a result of non-compliance with the SESC Plans. 
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1.9 INSPECTIONS AND MAINTENANCE 

A. The Architect or qualified personnel of the Owner shall inspect disturbed areas of the 
construction site. Special attention will be focused on areas not finally stabilized, structural 
control measures, and locations where vehicles enter or exit the site.  Disturbed areas will be 
inspected for pollutants entering the drainage system.  Structural control measures will be 
reviewed for effectiveness in preventing significant impacts to receiving waters.  Locations 
where vehicles enter or exit the site will be inspected for evidence of off-site sediment tracking.  

B. Provide timely maintenance of vegetation erosion and sediment control measures, and other 
protective measures, during construction.  

C. Perform corrective measures within three calendar days of the Architect's or Owner's report at 
no cost to the Owner.  Failure by the Contractor to perform corrective work within this schedule 
automatically authorizes the Owner to hire others and deduct from the Contract Sum the costs 
incurred by the Owner for the performance of this Work. 

PART 2 - PRODUCTS 

2.1 SILT FENCE 

A. Meet the following criteria unless specific type is shown on plans or Architect accepts the 
change in criteria. 
 
1. Silt Fence: Polypropylene filter fabric supported by non-pressure treated hardwood posts 

meeting the following requirements. 
 

Property          Unit   Test Method       Value  
Grab Tensile Strength (Machine Direction)   lbs    ASTM D 4632  124 min 
Grab Tensile Strength (Cross-Machine Direction)  lbs    ASTM D 4632  124 min 
Grab Tensile Elongation      %    ASTM D 4632  15 / 15 
Trapezoid Tear Strength       lbs    ASTM D 4533  65 min 
Mullen Burst Strength       psi    ASTM D 3786  300 min 
Puncture Strength        lbs    ASTM D 4833  60 
Ultraviolet Stability (Strength Retained)    %    ASTM D 4355  70 
Apparent Opening Size (AOS)     U.S. Sieve  ASTM D 4751  30 
Permittivity          sec1     ASTM D 4491  0.10 
Coeff of Permeability       CM/Sec  ASTM D 4491  0.005 min 
Water Flow Rate        gal/min/ft2  ASTM D 4491  10 min 

2. Basis of Design Product: Subject to compliance with requirements provide Tencate 
Geosynthetics Mirafi 100X fabric or comparable product. 

 
3. Reinforced fence: Fabric backed with 14-1/2 gauge by 6 inch square mesh woven wire.  

See plans and details for specific locations or requirements. 
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B. 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. DGI Industries. 
2. Hanes Geo Components. 
3. TenCate Geosynthetics (Mirafi). 

2.2 STAKES 

A. One of the following: 
 
1. 2-inch by 2-inch nominal by 4-feet long, non-pressure treated hardwood. 
2. #4 rebar, 4-feet long min. 

B. Maximum post spacing permitted shall be:  8’4” O.C. 

2.3 PERMANENT SEEDING AND SODDING 

A. Refer to applicable section. 

2.4 TEMPORARY SEEDING (unless otherwise shown on Drawings): 

A. Minimum Requirements: 
 
1. Lime:   1/2 ton per acre. 
2. Fertilizer:  Commercial 5-10-10 or equivalent (600 lbs per acre). 
3. Seed:    Ryegrass (annual or perennial) (40 lbs. per acre). 
4. Mulch:   Straw at 2 ton per acre. 

2.5 STABILIZED CONSTRUCTION ENTRANCE 

A. No. 4 stone meeting the following requirements: 
 
 Percent Passing 

Standard ASTM Sieve Size         by Weight 
 

4 inch                       100 
3 inch                      90-100 
2 inch                       0-15 

Passing No. 50                  5-10 
Passing No. 100                             2-5 

B. Soil Stabilization Fabric:     
 
1. Stabilization Fabric: Commercially manufactured, UV stabilized low clogging, high flow, 

woven geotextile meeting the following requirements. 
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Property   Unit   Test Method  Value 

  Grab Strength   lbs   ASTMD-4632  315 min 
  Tensile Strength  lbs/in  ASTMD-4595  175 min 
  Grab Elongation  %   ASTMD-4632   15 max 
  Trapezoid Tear   lbs   ASTMD-4533   120 min 
  Mullen Burst   psi   ASTMD-3786  600 min 
  Permittivity    /Sec  ASTMD-4491  .05min 

Water Flow Rate  gal/min/ft2 ASTMD-4491   4 min 

2. Basis of Design Product: Subject to compliance with requirements provide Tencate 
Geosynthetics Mirafi 600X fabric or comparable product. 

 
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. DGI Industries. 
b. Hanes Geo Components. 
c. TenCate Geosynthetics (Mirafi). 

C. Granular Base Course Material:  Shall be as specified in Earth Moving Section. 

2.6 DROP-IN INLET PROTECTION: 

A. Standard of quality for aftermarket inlet protection for use in existing and proposed catch basin, 
drop inlets, curb box inlets and storm manholes shall be Flexstorm Inlet Filters, by Inlet and 
Pipe Protection, Inc., Naperville, Illinois. 

 
1. Description of System: 

 
a. An aftermarket drop-in inlet filter system designed to collect silt and sediment from 

surface storm water runoff at drainage locations shown on the plans, at existing inlets 
in pavement where adjacent disturbance will allow sediment runoff to occur, in areas 
where access to the site dictates their use due to phasing issues, or as directed by the 
Engineer. 

 
b. An aftermarket drop-in inlet filter system comprised of a corrosion resistant steel 

frame and a replaceable geotextile sediment bag attached to the frame with a stainless 
steel locking band.  The sediment bag hangs suspended from the rigid frame at a 
distance below the grate that shall allow full water flow into the drainage structure if 
the bag is completely filled with sediment. 

 
c. The aftermarket drop-in inlet filter frame includes lifting handles in addition to the 

standard overflow feature.  A proprietary Removal Tool engages the lifting bars or 
handles to allow manual removal of the assembly without machine assistance.  The 
frame suspension system is adjustable in ½” increments up to 5” per side on 
rectangular designs should the casting or drainage structure have imperfections. 
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d. Standard woven polypropylene sediment bags with a typical flow rate of 200 gpm / 
sq ft. 

 
2. Woven Sediment Bag Material Specifications: 

 
 

3. Tested Filtration Efficiency: 
 

a. All testing performed in general accordance with the ASTM D 7351, Standard 
Test Method For Determination of Sediment Retention Device Effectiveness in 
Sheet Flow Application, with flow diverted into an area inlet. Test Soil used as 
sediment had the following characteristics with a nominal 7% sediment to water 
concentration mix: 

 
Soil Characteristics Test Method Value 

% Gravel 

ASTM D 422 

2 

% Sand 60 

% Silt 24 

% Clay 14 

Liquid Limit, % 
ASTM D 4318 

34 

Plasticity Index, % 9 

Soil Classification USDA Sandy Loam 

Soil Classification USCS 
Silty Sand 

(SM) 
   
          Tested Efficiencies:  
 
 
  
 

Property Woven Sediment Bag  

Filtration Efficiency 82% 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which soil erosion and sediment control 
is to be installed notify Architect in writing of any conditions detrimental to proper and timely 
installation.  Do not proceed with installation until unsatisfactory conditions have been 
corrected in a manner acceptable to Installer. 

B. Beginning installation constitutes Contractor’s acceptance of substrate and conditions. 

3.2 GENERAL EROSION CONTROL 

A. Install initial construction erosion control features, as indicated on SESC Drawings and 
Specifications or as directed by the Architect, prior to topsoil stripping, earthwork, and removal 
of existing vegetation.  Keep the disturbance to a minimum.  Install other features as described 
in the sequence of erosion, sediment and pollution control on the drawings. 

B. Minimize amount of bare soil exposed at one time. Cumulative disturbance in excess of one 
acre requires coverage under NYSDEC SPDES Permit for Construction Activities. 

C. Start permanent seeding within seven calendar days of rough grading.  When this is not 
possible, provide temporary seeding of perennial rye grass at the rate of three pounds seed per 
one thousand square feet.  Provide temporary seeding within seven days on non-roof, non-paved 
areas.  When adverse weather conditions prevent good germination, repeat seeding as directed 
by the Architect until the area is stabilized. Till under temporary grass and fine grade when 
preparing for final seeding. 

D. Until a disturbed area is stabilized, trap runoff sediment by the use of debris basins, sediment 
basins, silt traps, or other methods acceptable to the Architect and governing authorities. 
Construct sediment basins to dimensions shown on plans. 

E. Provide erosion controls on slopes and swales traversing, bordering, or leaving the site.  Limit 
the water flow to a non-erosive velocity. 

F. Inspect erosion and sediment control measures immediately after each rainfall and at least daily 
during prolonged rainfall.  Make required repairs immediately. 

G. Remove sediment deposits when they reach approximately one-half of the height of the barrier.  
Dispose sediment in a manner that does not result in additional erosion or pollution. 

H. Provide prompt removal and disposal of rubbish and debris in accordance with the governing 
authorities. 

I. Coordinate temporary erosion and sediment control measures with permanent erosion control 
features specified elsewhere in the Contract Documents to the maximum extent possible to 
assure economical, effective, and continuous erosion control. 

J. Remove all temporary measures at completion of construction. 
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3.3 MUNICIPAL SEWER AND WETLAND EROSION CONTROL 

A. Control erosion, siltation and pollution to municipal sewers, water bodies and wetlands by 
taking appropriate measures such as, but not limited to, the following: 
 
1. Prevent petroleum products and excessive amounts of silt, clay, and muck from entering 

municipal sewers, waters or wetlands of New York State during construction. 
 
2. Prevent fresh concrete, concrete leachate and washings from equipment and trucks, from 

entering municipal sewers, waters or wetlands of New York State during construction. 
 
3. Place silt fence to control erosion at the down slope edge of disturbed areas. Place this 

barrier to sediments before disturbance of the ground occurs and maintain in good 
condition until disturbed land is heavily vegetated or otherwise permanently stabilized. 

 
4. Seed areas of soil disturbance resulting from this Project with appropriate perennial grass 

seed and mulch with straw within seven calendar days as described in general erosion 
control. Maintain mulch until a suitable vegetative ground cover is established. 

3.4 STORM STRUCTURE PROTECTION 

A. As shown on the Soil Erosion and Sediment Control Plans (SESC), provide storm structure 
protection at each inlet as shown on the detail plan.  Clean storm structure protection material 
after each storm event to permit the fabric and/or drainage stone to work effectively.  Remove 
the drainage material when the site is stabilized and approved by the Architect. 

3.5 SILT FENCE/STRAW BALE DIKES 

A. Locate in accordance with plans and details and as directed by the Architect.  Excavate trench 
along the lower perimeter(s) of site, along the contract limit line, and as indicated on the 
Drawings. The placement of silt fence and/or bales shall consider drainage paths and intercept 
drainage prior to leaving site or entering storm system. Place excavated material on uphill side 
of trench for backfilling. 

B. Drive stakes securely into the downhill side of the trench.  When prefabricated silt fence with 
fabric attached to stakes is used, drive stakes so that fabric is buried in the ground as detailed. 

C. Backfill trench with excavated material, so that fabric is securely buried in the ground to 
prevent undermining.  Tamp soil. 

D. Join sections by overlapping fabric between two stakes.  Set stakes simultaneously.  Overlap by 
minimum six inches, fold, and staple to prevent sediment bypass. 

E. Attach silt fence securely to stakes spaced no more than eight feet on center. Secure fence fabric 
to stake with minimum three one inch staples. 

F. Provide silt fence dikes perpendicular to swale center lines in swales one and one half percent 
and steeper.  Locate dikes at a maximum interval of fifty feet on center unless otherwise shown 
on drawings. 
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G. Removal of silt and replacement of silt fence and/or bales shall be on going throughout the 
duration of the project to maintain an effective silt removing barrier. 

3.6 TEMPORARY SEEDING 

A. When necessary, provide temporary seeding as described in this Section. 

B. Seedbed Preparation: 
 
1. Scarify soil if compacted. 
2. Remove debris and obstacles such as rocks and stumps. 
3. Apply lime and fertilizer. 
4. Apply seed uniformly by mechanical seeder or hydroseeder. 
5. Apply straw mulch. 

C. Provide permanent seeding as described elsewhere in the Contract Documents. 

3.7 OFFSITE SEDIMENT TRACKING CONTROLS 

A. Stabilization Blanket:  Install as detailed and shown on Drawings to eliminate tracking sediment 
off site.  Inspect after each rain storm and at least one time per week.  When sediment begins 
tracking off site, immediately replace stone with clean No. 4 stone to retain sediment on site. 
Remove fabric and stone at project completion.  Complete construction of proposed final 
surface(s). 

3.8 DROP-IN INLET PROTECTION 

A. Install channel drain inlet matting per manufacturer’s installation requirements. 
B. Clean silt from filter bag following each rain event and as required.  Do NOT allow 

accumulated sediment to enter the inlet. 

3.9 CLEANING 

A. During the Contract and at intervals as directed by the Architect and as erosion, sediment and 
pollution control procedures are completed, clear the site of extraneous materials, rubbish, and 
debris.  Leave the site in a clean, safe, well draining, and neat condition. 

B. Clean storm ponding areas, catch basins, detention basins, and Oil and Grit Separator(s): Clean 
out contaminants, sediment, rubbish, construction debris, foreign objects and accumulated 
floatables from chambers and ponding areas thoroughly, immediately prior to final acceptance.  

 

END OF SECTION 31 25 00 



Tetra Tech ASPHALT PAVING 
Architects & Engineers Project No. 363579-22001.3 32 12 16 / Page 1 

SECTION 32 12 16 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. The principle reference for materials and methods is the “New York State Department of 
Transportation Standard Specifications for Construction and Materials,” latest edition (NYSS). 

1.2 SUMMARY 

A. Section Includes: 

1. Hot-mix asphalt paving. 
2. Hot-mix asphalt patching. 
3. Pavement-marking paint. 

 

B. Related Sections: 

1. Section 31 20 00 "Earth Moving" for subgrade and aggregate base preparation and other 
requirements. 

1.3 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

B. Action Submittals: 

1. Product Data:  For each type of product indicated.  Include technical data and tested 
physical and performance properties. 

a. Job-Mix Designs:  For each job mix proposed for the Work. 

C. Qualification Data:   

1. Manufacturer’s Certificates:  Certify that hot mix asphalt products meet or exceed 
NYSDOT Standard Specifications: 

a. Section 401:  Plant Production 
b. Section 402:  Hot Mix Asphalt (HMA) Pavements 
c. Section 407:  Tack Coat 
d. Section 685:  Pavement Markings 

32 12 16 
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1.4 QUALITY ASSURANCE 

A. Manufacturer and Mixing Plant Qualifications:  A paving-mix manufacturer and mixing plant 
with NYSDOT approved materials and batch plant equipment complying with the following 
NYSDOT Standard Specifications: 

1. Section 401:  Plant Production 
2. Section 402:  Hot Mix Asphalt (HMA) Pavements. 

B. Asphalt Paving Installer:  Company specializing in performing work described in this section 
with minimum experience of three years. 

C. Permits:  Submit certified copies of all permits obtained from local regulatory agencies and 
New York State Department of Transportation. 

D. Installation Requirements:  Work to be performed in accordance with the following NYSDOT 
Standard Specifications: 

1. Section 402:  Hot Mix Asphalt (HMA) Pavements 
2. Section 407:  Tack Coat 

E. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to hot-mix asphalt paving including, but not 
limited to, the following: 

2. Review proposed sources of paving materials, including capabilities and location of plant 
that will manufacture hot-mix asphalt. 

3. Review condition of subgrade and preparatory work. 
4. Review requirements for protecting paving work, including restriction of traffic during 

installation period and for remainder of construction period. 
5. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

1.5 REGULATORY REQUIREMENTS 

A. Obtain written permission and required permits from applicable agency prior to start of 
construction, and submit copies of permits as specified in “Submittals - Quality Control 
Submittals” above. 

1.6 PROJECT CONDITIONS 

A. Temperature and Seasonal Limitations:  Refer to NYSDOT 402-3.01 Temperature and Seasonal 
Limitations.   

1. Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent 
or expected before time required for adequate cure, if the temperature has not been above 
35 deg for 12 hours immediately prior to application or if the following minimum surface 
temperatures are not met. 
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2. Minimum Surface Temperatures:  Comply with NYSDOT Standard Specifications 
Section 402, table 402-1 – Temperature Requirements. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature in accordance with NYSDOT Standard Specifications 
Section 685-3.02 – Atmospheric Conditions. 

PART 2 - PRODUCTS 

2.1 AGGREGATE SUBBASE AND BASE FOR ASPHALT PAVING 

A. Refer to Division 31 Section "Earth Moving" for aggregate subbase and base courses and for 
aggregate pavement shoulders. 

2.2 ASPHALT PAVING MIX AGGREGATES 

A. Aggregates for binder and top course:  Conform to the requirements of NYSDOT Standard 
Specification 401-2.02, Aggregates. 

2.3 ASPHALT MATERIALS 

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes meeting NYSDOT Standard 
Specifications, Section 402 (70 Series) for each pavement course and complying with the 
following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located. 

2. Mixes to be placed at thickness noted on the Drawings. 
3. Binder Course (2-in < t < 3-in): NYSDOT No. 402.197904 (Type 3 Binder). Maximum 

20% RAP permitted.  
4. Binder Course (3-in < t < 5-in): NYSDOT No. 402.257904 (Type 3 Binder). Maximum 

20% RAP permitted.  
5. Shim Course: NYSDOT No. 402.058904 (Type 5 Shim).  Maximum 20% RAP 

permitted. 
6. Top Course: NYSDOT No. 402.127304 (Type 6.)  Maximum 20% RAP permitted. 
7. Top Course: NYSDOT No. 402.097304 (Type 7.)  Maximum 20% RAP permitted. 
8. Top Course: NYSDOT No. 402.097104 (Type 7F.)  Maximum 20% RAP permitted. 
9. Sheet Asphalt Top Course: NYSDOT No. 402.097304 (Type 7 Top) 100% Virgin 

material required.  (Tennis Courts, Basketball Courts, and Tracks).  

B. Coatings/Fillers:  Comply with New York State Department of Transportation Standard 
Specification, Section 702 for material designations indicated. 

1. Tack Coat: Emulsified asphalt 

a. Slow setting type; NYSDOT Designation 702-3601 (SS-1h) or 702-4501 (CSS-
1h). 
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b. Medium setting type; NYSDOT Designation 702-3401 (HFMS-2H) or 702-4301 
(CMS-2h) 

2. Asphalt Cement Filler: NYSDOT Designation 702-0700. 

C. Water:  Potable. 

2.4 PAVEMENT MARKING PAINT 

A. Complying with NYSDOT Standard Specifications: 

1. Section 727-09:  White and Yellow Solvent Borne Acrylic Permanent Traffic Paint  

2. Colors:   

a. White for asphalt striping and signage 

1) Lane Markings for traffic in the same direction 

b. Yellow for traffic markings  

1) No parking parent / bus drop-off zones 
2) No parking fire lanes 
3) Lane Markings for opposing traffic 
4) Parking Stalls – Confirm with owner 

c. Blue for the following locations: 

1) ADA Accessible symbol and associated ADA Accessible striping 

3. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. TM 5626 White Setfast Acrylic Traffic Marking Paint, Sherwin Williams 
Company, Baltimore, MD 

b. TM 5627 Yellow Setfast Acrylic Traffic Marking Paint, Sherwin Williams 
Company, Baltimore, MD 

c. TM 2133 Blue Setfast Latex Traffic Marking Paint, Sherwin Williams Company, 
Baltimore, MD 

B. Pavement Striping Blackout Paint:  Opaque, high quality, exterior grade primer compatible with 
existing asphalt surface and pavement marking paint. 

 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. TM 5629 Black Setfast Acrylic Traffic Marking Paint, Sherwin Williams 
Company, Baltimore, MD 
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2.5 AUXILIARY MATERIALS 

A. Soil Stabilization Fabric:  Refer to Section 31 20 00 "Earth Moving". 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 
tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

a. Subsurface preparation shall conform to the appropriate section of NYSS. 

4. After rolling, test course with straight edge min.  15 ft. long.  Satisfactorily eliminate any 
depression over 1/4" deep.   

5. Proceed with paving only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 SAWCUTTING 

A. Saw cut existing pavement perpendicular to the roadway surface in neat lines.  If the pavement 
breaks irregularly along the cut line during removal, saw cut the entire length of pavement again 
to achieve one uniform, straight, and neat line. 

3.3 TACK COAT 

A. Apply in accordance with NYSDOT Standard Specifications Section 407-3.02. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 
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B. Manhole and Catch Basin Frames and Grates: 

1. Coat surfaces of frames and grates with oil to prevent asphalt adherence to surfaces.  Do 
not tack coat. 

3.4 PATCHING  

A. Hot-Mix Asphalt Pavement:   

1. Preparation:  Saw cut perimeter of patch and excavate existing pavement section to sound 
base.  Excavate rectangular or trapezoidal patches, extending the minimum distance 
shown on Drawings into adjacent sound pavement, unless otherwise indicated.  Cut 
excavation faces vertically.  Remove excavated material.  Recompact existing unbound-
aggregate base course to form new subgrade.  Apply tack coat. 

2. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while 
still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer 
finished flush with adjacent surfaces. 

3. Use hot-applied joint sealant to seal new joints.  Fill flush with surface of existing 
pavement and remove excess. 

3.5 REPAIRS 

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface 
course to level sags and fill depressions deeper than 1 inch in existing pavements. 

1. Install leveling wedges in compacted lifts not exceeding 3 inches thick. 

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 
1/4 inch. 

1. Clean cracks and joints in existing hot-mix asphalt pavement. 
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess. 
3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess. 

3.6 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material 
from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and 
written application instructions.  Apply to dry, prepared subgrade or surface of compacted-
aggregate base before applying paving materials. 



Tetra Tech ASPHALT PAVING 
Architects & Engineers Project No. 363579-22001.3 32 12 16 / Page 7 

1. Herbicide Application:  Obtain approval of Owner before herbicide notification or 
application.  Notify Owner’s designated pesticide representative and all property 
neighbors not less than 48 hours in advance of any pesticide application including all 
herbicides, insecticides and fungicides in accordance with the School Pesticide Neighbor 
Notification Law, Section 409-h of New York State Education Law and Commissioner's 
Regulation 155.24. 

C. Tack Coat:  Apply tack coat. 

3.7 PAVING GEOTEXTILE INSTALLATION 

A. Apply tack coat.  Place paving geotextile promptly according to manufacturer's written 
instructions.  Broom or roll geotextile smooth and free of wrinkles and folds.  Overlap 
longitudinal joints 4 inches and transverse joints 6 inches. 

1. Protect paving geotextile from traffic and other damage and place hot-mix asphalt paving 
overlay the same day. 

3.8 HOT-MIX ASPHALT PLACING 

A. Hot-Mix Asphalt Paving Application:  Provide finished surface free from depressions that could 
collect water.  Satisfactorily remove, at Contractor's expense, any depressions over 1/8" when 
tested with 6-foot straight edge without evidence of patching.  Carry all paving to wood 
stripping, curbing or to location shown on Drawings. 

B. Application Over Aggregate Base:  

1. Heavy Duty, Auto Duty and Light Duty Asphalt Areas:  Apply over aggregate base in 2 
courses. Comply with New York State Department of Transportation Standard 
Specification, Section 401 and Section 402, for asphalt types specified. 

C. Placement:  Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike 
off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents 
segregation of mix.  Place each course to required grade, cross section, and thickness when 
compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Spread mix at minimum temperature of 250 deg F. 
3. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 
4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

D. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser 
width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips.  Complete a section of asphalt base course before placing asphalt 
surface course. 
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E. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 
to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface. 

3.9 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct 
joints free of depressions, with same texture and smoothness as other sections of hot-mix 
asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 

2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 

3. Offset transverse joints, in successive courses, a minimum of 24 inches. 

4. Construct transverse joints at each point where paver ends a day's work and resumes 
work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" 
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 
Operations."  

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 

7. Use hot-applied joint sealant to seal new joints.  Fill flush with surface of existing 
pavement and remove excess. 

3.10 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-
plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 
outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness.  Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while 
hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix 
asphalt course has been uniformly compacted to the following density: 

1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927 
or AASHTO T 245, but not less than 94 percent or greater than 100 percent. 

2. Average Density: 92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent or greater than 96 percent. 
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D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to 
proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and 
replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface 
smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled 
and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 

3.11 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances: 

1. Base Course:  Plus 1/2 inch, no minus. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 
4. Tennis Courts surface:  No standing water, one hour after flooding, which can cover a 

nickel. 

C. Pavement Surface Drainage:  Pavement is to drain to catch basin, swale or other storm drainage 
control measure as indicated on Drawings or, if not indicated on drawings, to nearest storm 
drainage control measure. 

D. Pavement Remediation:  If pavement surface smoothness and drainage requirements above are 
not met, correct to meet tolerance and performance requirements.  If remediation is not 
acceptable to Architect, removal and replacement of area will be required. Feather and smooth 
edges of correction measure so that joint is invisible. 

3.12 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect. 

B. Perform work in accordance with NYSDOT Standard Specifications Section 727-09.   
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C. Sweep and clean surface to eliminate loose material and dust. 

D. Surface must be clean, dry and in sound condition.  Remove all oil, dust, grease, dirt, loose rust, 
and other foreign material to ensure adequate adhesion. 

E. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended application 
conditions (temperature, dew point, humidity) and rates to provide a minimum wet film 
thickness of 15 mils and minimum dry film thickness of 7.5 mils. 

F. Do not apply pavement marking paint to concrete surfaces with concrete sealers or 
efflorescence.  Remove by extended weathering, etching, or abrasive blasting.  

3.13 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 
B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined 

according to ASTM D 3549. 
C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 

compliance with smoothness tolerances. 
D. Replace and compact hot-mix asphalt where core tests were taken. 
E. Remove and replace or install additional hot-mix asphalt where test results or measurements 

indicate that it does not comply with specified requirements. 

3.14 FLOOD TESTING 

A. Flood Tests: Perform flood test in the presence of the Architect using water tank truck to 
confirm that pavement surface smoothness and surface storm drainage requirements are met.  

3.15 CLEANING AND DISPOSAL 

A. Paver and Equipment Cleaning:   

1. Do not clean tools and equipment used for HMA placement on the pavement surface, or 
near streams, ponds, drainage structures or other areas that are tributaries to waterways.  

2. Use an area approved by the Owner’s Representative for cleaning all paving equipment 
and tools.   

a. If possible, remove solid pieces of asphalt by scraping or other mechanical means 
prior to application of a cleaning agent.  

3. If a petroleum product is used for cleaning, contain all liquid products during cleaning 
operations using tarpaulins, sand pads, pails, or other collection methods to prevent 
spillage or accidental release.   

a. Use hand sprayers or other similar devices to minimize the amount of petroleum 
product applied.  
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4. Properly dispose of sand and collected petroleum products as petroleum contaminated 
soil at no additional cost to the Owner. 

B. Remove excavated materials from Project site and legally dispose of them in an EPA-approved 
landfill. 

END OF SECTION 32 12 16 
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SECTION 32 31 13 - CHAIN LINK FENCES AND GATES 

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. Chain-link fences. 
2. Privacy Slats 

B. Related Sections: 

1. Section 03 30 00 “Cast-in-Place Concrete” 
2. Section 31 20 00 "Earth Moving" 

1.3 REFERENCES 

A. ASTM A392 Specification for Zinc-Coated Steel Chain-Link Fence Fabric. 
B. ASTM F552 Standard Terminology Relating to Chain Link Fencing. 
C. ASTM F567 Standard Practice for Installation of Chain Link Fence. 
D. ASTM F626 Specification for Fence Fittings. 
E. ASTM F900 Specification for Industrial and Commercial Swing Gates. 
F. ASTM F1083 Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded, for 

Fence Structures. 
G. ASTM F1184 Specification for Industrial and Commercial Horizontal Slide Gates.  
H. CLFMI WLG2445 Chain Link Fence Wind Load Guide for the Selection of Line Post 

and Line Post Spacing. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design Wind Load: Comply with applicable requirements of building code in effect for Project 
including applicable portions of ASCE 7 for Wind Load Pressure and CLFMI WLG 2445 Wind 
Load Guide for the Selection of Line Post Spacings. 

1.5 SUBMITTALS 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

32 31 13 
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B. Action Submittals: 

1. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for chain-
link fences and gates. 

a. Fence and gate posts, rails, and fittings. 

b. Chain-link fabric, reinforcements, and attachments. 

c. Polymer and polyester coatings. 

1) Note:  Polymer and polyester coated samples and product data are to be 
submitted simultaneously.  

d. Accessories:   

1) Privacy slats  
2) Chain link fence wind screen 

e. Gates and hardware. 

2. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work.  Show accessories, hardware, gate operation, and operational clearances. 

3. Samples for Verification:   

a. Polymer and Polyester Coated Components:  In 6-inch lengths for components and 
on full-sized units for accessories. 

1) Note:  Polymer and polyester coated samples and product data are to be 
submitted simultaneously. 

b. Manufacturer’s color charts. 

4. Warranty: 

a. Sample of special warranty 
b. Sample of manufacturer warranty 

C. Informational Submittals: 

1. Qualification Data:  Submit list of completed projects using products proposed for this 
Project, including owner’s contact and telephone number for each project, demonstrating 
compliance with “Quality Assurance” article. 

2. Product Test Reports:  For framing strength according to ASTMF 1043. 
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D. Closeout Submittals: 

1. Operation and Maintenance Data:  For the following to include in operation and 
maintenance manuals: 

a. Polymer and polyester finishes. 
b. Gate hardware. 

2. Warranty:  Executed special warranty. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Minimum five (5) years’ experience in installing chain link fences and 
gates similar in material, design, and extent to that indicated for this Project in accordance with 
ASTM F 567, whose work has resulted in construction with a record of successful performance.  

B. Mockups:  If required by Architect, build mockups to set quality standards for fabrication and 
installation. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify layout information for chain-link fences and gates shown on 
Drawings in relation to property survey and existing structures.  Verify dimensions by field 
measurements. 

1.8 WARRANTY 

A. Special Warranty:  Contractor’s warranty to repair or replace components of chain-link fences 
and gates that fail in materials or workmanship within the specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Failure of any component of fence to perform as designed. 
b. Faulty operation of gate(s) to perform as designed. 

2. Warranty Period:  Five (5) years from date of Substantial Completion. 

B. Manufacturer warranty:  Manufacturer's standard form in which Contractor agrees to repair or 
replace components of chain-link fences and gates that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of metals, metal finishes, coatings and other materials of the fence 
components, including fabric, framework and fittings. 

2. Warranty Period:  Fifteen (15) years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 CHAIN-LINK FENCE FABRIC 

A. General:  Provide fabric in one-piece heights measured between top and bottom of outer edge of 
selvage knuckle.  Comply with CLFMI Product Manual and with requirements indicated below: 

1. Fabric Height:  As indicated on Drawings. 

2. Steel Wire Fabric:   

a. General Use:  Wire with a diameter of 0.148 inch (9 gauge) minimum.  For 
polymer coated fabric, wire with a diameter of 0.148 inch core (9 gauge core) 
minimum. 

b. Tennis Court Fencing:  0.120 inch (11-gauge) core minimum. 

3. Mesh Size:  

a. General Use:  2 inches, unless noted otherwise. 

b. Tennis Court Fencing:  1-3/4 inch mesh. 

c. Baseball and Softball Backstop: 

1) Bottom panels:  1-3/4 inch mesh 
2) Remaining panels and hood:  2 inch mesh 

4. Coatings: 

a. Polymer-Coated (Vinyl) Fabric:  ASTM F 668, Table 4, Class 2b, fused and 
adhered over zinc-coated steel wire. 

1) Color:  Black, complying with ASTM F 934. 

2) Basis of Design Manufacturer:  Subject to compliance with requirements, 
polymer coating that may be incorporated into the Work include, but are not 
limited to, the following: 

a) Merchants Metals Brighton Colorcoat II fused and adhered polymer 
coating. 

5. Selvage:  Knuckled at both selvages. 

2.2 FRAMEWORK MATERIALS 

A. Posts and Rails:  Comply with ASTM F 1043 for minimum dimensions and wall thickness of 
framing, including rails, braces, and line; terminal; and corner posts, meeting the following 
criteria: 
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1. Heavy Industrial Strength:  ASTM F 1043 Group I-C, SS40, round steel electric-
resistance-welded pipe galvanized with hot-dip process in accordance with ASTM 
A653/A653M and ASTM A924/A924M. 

2. Manufactured to meet minimum yield strength of 50,000 psi and coated in accordance 
with the following standards:   

a. ASTM F1043, Group IC, Electrical Resistance Welded Round Steel Pipe, heavy 
industrial weight. 

b. M181, Type I, Grade 2, Electrical Resistance Welded Steel Pipe 
c. RR-R 191/3, Class 1, Grade B, Electrical Resistance Welded Steel Pipe.  

B. Coatings: 

1. PVC / Polyester Coating Over Zinc Coating:   

a. Thermoplastic vinyl finish to be 10 mils (minimum) thick. 

b. Cleaning and Surface Preparation:  Consists of a four-stage pretreatment/wash, an 
iron phosphate coating and immersion in a water based epoxy primer. 

c. PVC Coating Application:  Coating is thermally fused to heated pipe meeting the 
following standards: 

1) ASTM F1043 Group I-C, Heavy Industrial.   
2) Federal specification RR-F-191/3E, Class 1 
3) Shows satisfactory adhesion in cross-hatch test, Method B, ASTM D3359.   
4) Finish shall not crack, blister or split under normal use. 

2. Color:  Match chain-link fabric, complying with ASTM F 934, Standard Colors for 
Polymer-Coated Chain Link Fence Materials. 

C. Basis of Design Manufacturer:  Subject to compliance with requirements, framework and 
coatings that may be incorporated into the Work include, but are not limited to, the following: 

1. Merchants Metals Colorbond Chain Link Fence Framework and Coating System. 
2. Master Halco Permafused II Heavy Mil PVC Chain Link Fence Framework and Coating 

System. 
3. Ameristar PermaCoat PC-40 (industrial weight), manufactured by Ameristar Fence 

Products (www.ameristarfence.com) Chain Link Fence Framework and Coating System. 

2.3 FRAMEWORK SIZES 

A. Line Post Size (determined by height): 

1. 4 feet up to and including 6 feet high:   2 inches o.d. 
2. 7 feet up to and including 9 feet high:   2-1/2 inches o.d. 
3. 10 feet up to and including 12 feet high:   3 inches o.d.  
4. Over 12 feet to 16 feet high:     4 inches o.d. 



CHAIN LINK FENCES AND GATES  Tetra Tech 

32 31 13 / Page 6 Project No. 363579-22001.3 Architects & Engineers 

B. End, Corner and Pull Post: 

1. 4 feet up to and including 6 feet high:   2-1/2 inches o.d. 
2. 7 feet up to and including 9 feet high:   3 inches o.d. 
3. 10 feet up to and including 12 feet high:   4 inches o.d. 
4. Over 12 feet to 16 feet high:     4 inches o.d. 

C. Horizontal Framework Members:  Intermediate, top and bottom rails complying with ASTM F 
1043.  Size in accordance with the following guidelines unless otherwise indicated on drawings: 

1. Top, Intermediate and Bottom Rail:  1.66 inches in diameter. 

a. Bottom Rail:  Provide bottom rail for: 

1) Fence 9 feet high and over  
2) Fencing at perimeter of track oval 

b. Intermediate Rail:  Provide intermediate rail for: 

1) Fencing 10 feet high and over,  
2) Tennis court fencing 

2. Brace Rails:  Comply with ASTM F 1043. 
 

 
2.4 TENSION WIRE 

A. Metallic-Coated Steel Wire:  For use on fencing with zinc coated fence fabric.  0.177-inch- 
diameter (7 gauge), marcelled tension wire complying with ASTM A 817 and ASTM A 824, 
with the following metallic coating: 

1. Type II, zinc coated (galvanized) with the following minimum coating weight: 

a. Matching chain-link fabric coating weight. 

B. Polymer-Coated Steel Wire:  For use on fencing with polymer coated fence fabric.  0.177-inch- 
diameter (7 gauge core), tension wire complying with ASTM F 1664, Class 2b over zinc-coated 
steel wire. 

1. Color:  Match chain-link fabric, complying with ASTM F 934. 

2.5 FITTINGS 

A. General:  Comply with ASTM F 626. 

B. Post Caps:  Provide for each post.  Post caps to be weather-tight, securely fastened and vandal-
resistant. 

1. Provide line post caps with loop to receive tension wire or top rail. 

C. Rail and Brace Ends:  For each gate, corner, pull, and end post. 
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D. Rail Fittings:  Provide the following: 

1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches long. 
2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate and bottom 

rails in the fence line-to-line posts. 

E. Tension and Brace Bands:  Pressed steel. 

F. Tension Bars:  Steel.  Length not less than 2 inches shorter than full height of chain-link fabric 
with minimum cross-section of 3/16 inch x 3/4 inch.  Provide one bar for each gate and end 
post, and two for each corner and pull post, unless fabric is integrally woven into post. 

G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading.  Provide rod and turnbuckle or 
other means of adjustment. 

H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626. 

1. Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying 
with the following: 

a. General Use Fencing including Tennis Court Fencing: 

1) Aluminum:  ASTM B 211; Alloy 1350-H19; 0.148-inch-diameter, mill-
finished wire.  Coating to match chain-link fence fabric.  (Provide coating to 
match framework.)  

 
2. Hog Rings:  For attaching chain link fabric to bottom tension wire. 

a. Material:  Aluminum per ASTM B 211; Alloy 1350-H19; 0.192 inch (6 gauge), 
mill-finished wire. 

I. Fitting Finish: 

1. Steel or cast iron:  Galvanized Coating for Pressed Steel or Cast Iron - Not less than 1.2 
oz. /sq. ft. zinc.   

a. Coating - Vinyl-coated per ASTM F 626. 

2. Aluminum:  Mill finish with coating to match framework. 

3. Color:  To match color of fence fabric. 

J. Fasteners:   

1. Material to be stainless steel. 

a. Coating - Vinyl-coated per ASTM F 626.  

2. Color:  To match color of fence fabric. 

3. Finish:  Install fasteners that are no more than ¼ Inch long. 
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2.6 SWING GATES 

A. General:  Comply with ASTM F 900 for gate posts and single and double swing gate types. 

1. Gate Leaf Width:  48 inches unless otherwise noted on drawings. 
2. Gate Fabric Height:  As indicated on drawings. 

B. Pipe and Tubing: 

1. Coating and finish to match fence framing. 

2. Gate Post Size: 

a. For gate heights over 6’, and if gate height is equal to fence height, then standard 
fence framing end post requirements shall apply.  Refer to Post and Rail 
requirements. 

b. Gate Leaf up to 6 feet Wide: 2.875 inches o.d.; 4.64 lbs./l.f. 

c. Gate Leaf over 6 feet and under 12 feet wide: 4 inches o.d.; 6.56 lbs./lin. ft. 
(weight applicable to Group IC SS40 framework only) 

d. Gate Leaf over 12 feet Wide: 6.625 inches o.d.; 19 lbs./lin. ft.; or 4.5 inches o.d. 
(applicable to Group IC SS40 material complying with ASTM F 1043 only and 
upon approval of framework material by Architect.) 

C. Frame Corner Construction:  Welded. 

D. Swing Gate Hardware: 

1. Hinges:  180-degree inward swing unless otherwise noted on Drawings. 

2. Latches:  Commercial latch permitting operation from both sides of gate with provision 
for padlocking accessible from both sides of gate.   

a. Provide gravity latch for tennis courts. 

3. Padlock and Chain:  Owner furnished. 

4. Keeper:  Provide keeper for all vehicular gates, which automatically engages gate leaf 
and holds it in open position until manually released.  Provide sleeve to insert keeper.  
For concrete paving, set sleeve directly into concrete.  For asphalt paving set sleeve into 
concrete collar. 

5. Double Gates:  Provide drop bar for all double gates, consisting of hot-dipped galvanized 
rod that drops into concrete collar.  Provide locking device and padlock eyes as an 
integral part of the latch, requiring one padlock for locking both gate leaves.   

6. Closer:  Manufacturer's standard. 

7. Color:  To match fence fabric. 
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2.7 FENCE POST ROUND CONCRETE FORM 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Sonoco Sonotube 
Concrete Forms or comparable product. 

2.8 PRIVACY SLATS – 90 Percent Coverage 

A. Material:  Heavy duty polyethylene reinforced tubular slats with “wings”:  

1. Provide 90% coverage. 
2. Slats must span full height of fence (i.e., no partial height slats). 
3. Slat Width:  1 7/16” for 2” Mesh Size.  
4. Manufactured for chain-link fences from virgin polyethylene containing UV inhibitor. 
5. Sized to fit mesh specified with vandal-resistant fasteners and lock strips. 
6. Installed vertically. 
7. Verify wind-loading is appropriate for fencing specified and application. 

B. Color:  As selected by Architect from manufacturer's full range. 

2.9 CONCRETE 

A. Concrete Footings:  Refer to Division 03 concrete section for cast-in-place concrete, ASTM F 
567 Section 5 and Drawings and Details for footing size.  Bottom of footing must not be smaller 
than the top to prevent frost heaving. 

2.10 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107 and compatible with galvanized and clear 
coatings.  Provide grout, recommended in writing by manufacturer, for exterior applications. 

B. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create 
pourable anchoring, patching, and grouting compound.  Provide formulation that is resistant to 
erosion from water exposure without needing protection by a sealer or waterproof coating and 
that is recommended in writing by manufacturer, for exterior applications.  To be compatible 
with galvanized and clear coatings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, and other conditions affecting performance of the Work. 

1. Do not begin installation before final grading is completed unless otherwise permitted by 
Architect. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet or 
line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments. 

3.3 INSTALLATION, GENERAL 

A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements 
indicated. 

1. Install fencing on established boundary lines inside property line. 

3.4 CHAIN-LINK FENCE INSTALLATION 

A. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed soil. 

B. Post Setting:  Set posts in concrete at indicated spacing into firm, undisturbed soil.  
Mechanically driven posts only allowed if shown on Drawings or specifically approved by 
Architect.  

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 
position during setting with concrete or mechanical devices. 

a. Concrete Fill:  Minimum 28-day compressive strength 3,000 psi (20 MPa). Refer 
to Division 03 Section "Cast-in-Place Concrete." 

b. Place concrete around posts to dimensions indicated and vibrate or tamp for 
consolidation.  Protect aboveground portion of posts from concrete splatter. 

C. Types of Post Footings:  As indicated on Drawing or as approved by Architect.   

1. Exposed Concrete:  Extend 2 inches above grade; shape and smooth to shed water. 

2. Concealed Concrete:  As indicated on Drawings to allow covering with surface material. 

3. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into 
concrete for installing posts.  After posts have been inserted into sleeves, fill annular 
space between post and sleeve with nonshrink, nonmetallic grout, mixed and placed to 
comply with anchoring material manufacturer's written instructions, and finished sloped 
to drain water away from post. 
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4. 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. Do not cut reinforcing steel. 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. Taper the grout at the top of the core to shed 
water away from post. 

5. Fence heights for core depth. 
 
a. 6-inch minimum depth – 4’ nominal fence height, or less. 
b. 9-inch minimum depth – Greater than 4 feet nominal fence to 8 feet nominal fence 

height. 
c. 12-inch minimum depth – Greater than 8 feet nominal fence height. 

D. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull 
posts at changes in horizontal or vertical alignment of 15 degrees or more. 

E. Line Posts:   

1. Tennis:  Space line posts uniformly at 8 feet o.c. unless otherwise indicated on Drawings. 
2. General Use Fencing:  Space line posts uniformly at 10 feet o.c. unless otherwise 

indicated on Drawings. 

F. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb 
position and alignment of fencing.  Diagonally brace terminal posts to adjacent line posts with 
truss rods and turnbuckles.  Install braces at end and gate posts and at both sides of corner and 
pull posts. 

1. Locate horizontal braces at midheight of fabric 72 inches or higher, on fences with top 
rail and at two-third fabric height on fences without top rail.  Install so posts are plumb 
when diagonal rod is under proper tension. 

G. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of 
fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with hog rings spaced a 
maximum of 24 inches o.c.  Install tension wire in locations indicated before stretching fabric.  
Provide horizontal tension wire at the following locations: 

1. Extended along bottom of fence fabric.  Install bottom within 6 inches of bottom of 
fabric and tie to each post with tie wires. 

H. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of 
fencing.  Run rail continuously through line post caps / loop caps, bending to radius for curved 
runs and terminating into rail end attached to posts or post caps / loop caps fabricated to receive 
rail at terminal posts.  Provide expansion couplings as recommended in writing by fencing 
manufacturer.  Connection sleeves to be located / supported by post caps / loop caps. 

I. Intermediate and Bottom Rails:  Install and secure to posts with fittings. 
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J. Chain-Link Fabric:  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor to 
framework so fabric remains under tension after pulling force is released. 

1. Height of fabric between finished grade and bottom selvage. 

a. General Use:  Leave 2 inches between finished grade or surface and bottom of 
selvage unless otherwise indicated. 

b. Tennis Court Fencing:  Leave 1 inch between finish grade or surface and bottom 
selvage. 

2. Fabric installation on fence posts relative to adjacent use:   

a. General Use:  Apply fabric to inside of enclosing fence posts / framework as 
indicated on Drawings. 

b. Tennis Court Fencing:  Apply fabric to inside (court side) of enclosing fence posts 
/ framework. 

c. Track Oval:  Apply fabric to inside (track side) of fence posts / framework. 

K. Tension or Stretcher Bars:  Thread bar through first row of diamonds of fabric and secure to 
end, corner, pull, and gate posts with tension bands spaced not more than 15 inches o.c. 

L. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire 
at one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach 
other end to chain-link fabric per ASTM F 626.  Aluminum ties:  Both ends of the tie are to 
make two complete wraps around wire pickets.  Bend ends of wire to minimize hazard to 
individuals and clothing. 

1. Maximum Spacing:  Tie fabric to line posts at 12 inches o.c. and to braces at 24 inches 
o.c. 

2. Privacy Slats:  Install slats in direction indicated, securely locked in place, vertically. 

3.5 FENCE INSTALLATION ADJACENT TO BUILDING WALL OR COLUMN 

A. Install fencing and gates with maximum 2” gap between fence post and building wall or column 
unless otherwise noted. 

3.6 SWING GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-
resistant or concealed means.  Install ground-set items in concrete for anchorage.  Adjust 
hardware for smooth operation and lubricate where necessary. 
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3.7 ADJUSTING 

A. Gates:  Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout 
entire operational range.  Confirm that latches and locks engage accurately and securely without 
forcing or binding. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's personnel to adjust, operate, 
and maintain chain-link fences and gates. 

3.9 COMPLETION AND CLEAN UP 

A. Leave the area of installation free of debris and excess soil, concrete, and gravel resulting from 
installation of the fence.  Clean fencing of concrete slurry, hydroseeding overspray and any 
other excess material.  Seed and mulch all areas around the fencing where bare earth is left 
exposed. 

END OF SECTION 32 31 13 



Tetra Tech STORM UTILITY DRAINAGE PIPING 
Architects & Engineers Project No. 363579-22001.3 33 41 00 / Page 1 

SECTION 33 41 00 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 
2. Non-pressure transition couplings. 
3. Drains. 
4. Frames and grates/lids 
5. Catch basins. 

B. Related Sections: 

1. Section 01 78 39 “Project Record Documents” 
2. Section 31 20 00 "Earth Moving" 
3. Section 32 12 16 "Asphalt Paving" 

1.3 SUBMITTALS 

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

B. Shop Drawings: 
 
1. Catch basins.  Include plans, elevations, sections, details, frames, covers, and grates. 

C. Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping in same 
trench and clearances from storm drainage system piping.  Indicate interface and spatial 
relationship between manholes, piping, and proximate structures. 

D. Quality Control Submittals 
 
1. Qualifications Certification:  Submit written certification or similar documentation signed 

by applicable subcontractor, Prime Contractor and manufacturer (where applicable) 
indicating compliance with applicable “Qualifications” requirements specified below in 
“Quality Assurance” article. 

 

33 41 00 
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1.4 QUALITY ASSURANCE 

A. Regulatory Requirements:  Perform work, including shoring, in compliance with the applicable 
requirements of governing authorities having jurisdiction.  

B. Comply with applicable Utility Company Regulations. Municipal Sewer Connection:  
Coordinate connection to existing municipal sewer with local sewer authority.  Pay for all fees 
associated with connection to municipal sewer.  
 
1. Local sewer authority contact: 
 

Town of Cornwall 
Department of Public Works 
183 Main Street 
Cornwall, NY, 12518 
Telephone: 845 534-2171 
Fax: 845 534-4342 

2. Install connections to municipal sewer in accordance with local sewer authority standards 
and OSHA regulations.  Provide materials complying with local sewer authority 
standards. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 
B. Protect pipe, pipe fittings, and seals from dirt and damage. 
C. Handle stormwater manholes according to manufacturer's written rigging instructions. 
D. Handle catch basins according to manufacturer's written rigging instructions. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of service. 
2. Do not proceed with interruption of service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 SOLID DOUBLE WALL HDPE SMOOTH INTERIOR PIPE:  

A. Interior Diameter, 4" to 36": Corrugated polyethylene circular pipe with an integrally formed 
smooth interior complying with the following specifications: 
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1. Applicable Standards: 

a. 4 inch to 10 inch pipe: AASHTO M 252-Type S or SP 
b. 12 inch to 36 inch pipe: AASHTO M294-Type S or SP 

2. Mannings “n” Value: 0.012. 

3. ASTM D3034 for maximum allowable deflection. 

4. Fittings:  Meet performance requirements of ASTM D 3034 and ASTM F 1336.  Gaskets 
to comply with ASTM F477.  

5. Manufacturer:  Similar to "N-12 Smooth Interior Pipe” by Advanced Drainage Systems, 
Inc.; London, Ohio. 

B. Interior Diameter, 42" to 60":  Corrugated polyethylene circular pipe with an integrally formed 
smooth interior complying with the following specifications: 

1. Applicable Standards 

a. 42 inch to 48 inch pipe: AASHTO MP6 
b. 60 inch pipe: AASHTO MP7 

2. Mannings “n” Value: 0.012.  

3. ASTM D3034 for maximum allowable deflection. 

4. Fittings to meet performance requirements of ASTM D 3034 and ASTM F 1336.  
Gaskets to comply with ASTM F477.  

5. Manufacturer:  Similar to "N-12 HC High Capacity Large Diameter Pipe” by Advanced 
Drainage Systems, Inc.; London, Ohio. 

C. Interior Diameter, 4" to 30": Corrugated polyethylene circular pipe with silt-tight joints and an 
integrally formed smooth interior complying with the following specifications: 

1. Applicable Standards 

a. 4 inch to 10 inch pipe:  AASHTO M 252-Type S or SP 
b. 12 inch to 36 inch pipe:  AASHTO M 294-Type S or SP 

2. Mannings “n” Value: 0.010.  

3. Fitttings: AASHTO M252 or M294. 

4. Joints: Meeting AASHTO Standard Specification for Highway Bridges, Section 26 
paragraph 26.4.2.4(e).  Silt tight – meeting ASTM D1056 Grade 2A2. 

5. Materials: ASTM 3350 minimum cell classification 324420C (4" to 10") or 335420C 
(12" to 30"). 
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6. Similar to “Hi-Q Pipe” by Hancor, Inc.; Findlay, Ohio. 

D. Interior Diameter, 36" to 60": Corrugated polyethylene circular pipe with an integrally formed 
smooth interior complying with the following specifications: 

1. Applicable Standard:  AASHTO M 294-Type S or SP 
2. Mannings “n” Value: .010. 
3. Fitttings:  AASHTO M294. 
4. Joints: “Sure-Lok” joints meeting AASHTO M294. 
5. Materials: ASTM 3350 minimum cell classification 335420C. 
6. Similar to “Sure-Lok F477 Pipe” by Hancor, Inc.; Findlay, Ohio. 

2.2 PERFORATED SINGLE WALL HDPE CORRUGATED PIPE: 

A. Interior Diameter, 3" to 24": Corrugated perforated single wall polyethylene circular pipe with 
uniform slots and drilled holes complying with the following specifications: 

1. Applicable Standards: 

a. 3 inch to 10 inch pipe: AASHTO M 252 
b. 12 inch to 24 inch pipe: AASHTO M294 

2. Fittings: Meet performance requirements of ASTM D 3034 and ASTM F 1336.  Gaskets 
to comply with ASTM F477.  

3. Manufacturer:  Similar to “Perforated Single Wall Plastic Corrugated Pipe” by Advanced 
Drainage Systems, Inc.; London, Ohio. 

 

2.3 PVC PIPE AND FITTINGS 

A. PVC Gravity Sewer Piping: 

1. Pipe:  ASTM D 3034, SDR 26, PVC Type PSM sewer pipe, green in color, with bell-and-
spigot ends for gasketed joints. 

2. Fittings:  ASTM D 3034, PVC with bell ends. 
3. Gaskets:  ASTM F 477, elastomeric seals. 

B. 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. Charlotte Pipe and Foundry 
2. J-M Manufacturing  
3. IPEX Inc. 

2.4 NONPRESSURE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 
joining underground nonpressure piping.  Include ends of same sizes as piping to be joined, and 
corrosion-resistant-metal tension band and tightening mechanism on each end. 
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B. Sleeve Materials: 
 
1. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
2. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

C. Unshielded, Flexible Couplings: 

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. Dallas Specialty & Mfg. Co. 
b. Fernco Inc. 
c. Mission Rubber Company; a division of MCP Industries, Inc. 
d. NDS Inc. 
e. Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 

2. Description: Elastomeric sleeve with corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

2.5 CLEANOUTS 

A. Cast-Iron Cleanouts: 

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. Josam Company. 
b. Smith, Jay R.  Mfg. Co. 
c. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and 
round, secured, scoriated, gray-iron cover with vandal proof screws.  Include gray-iron 
ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass 
closure plug. 

3. Top-Loading Classification(s):  Heavy Duty. 

4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe 
and fittings. 

B. Plastic Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
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a. NDS Inc. 
b. Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 
c. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group. 

2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and 
riser to cleanout of same material as sewer piping. 

2.6 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R, and the following: 

1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Portland Cement Design Mix:  4,000 psi minimum, with 0.45 maximum water/cementitious 
materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

C. Ballast and Pipe Supports:  Portland cement design mix, 3,000 psi minimum, with 0.58 
maximum water/cementitious materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

2.7 STORMWATER INLETS 

A. Curb Inlets:  Made with vertical curb opening[, of materials and dimensions according to utility 
standards. 

B. Gutter Inlets:  Made with horizontal gutter opening[, of materials and dimensions according to 
utility standards.  Include heavy-duty frames and grates. 

C. Combination Inlets:  Made with vertical curb and horizontal gutter openings, of materials and 
dimensions according to utility standards.  Include heavy-duty frames and grates. 

2.8 CATCH BASINS 

A. Inside Dimension:  30-inch by 30 inch clear inside area, unless otherwise indicated. 

B. Description:  ASTM C 913, precast, reinforced concrete, of depth indicated, with provision for 
sealant joints. 

C. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness for walls 
and base riser section, and separate base slab or base section with integral floor. 

D. Riser Sections:  4-inch minimum thickness, Length, Width and Depth as indicated. 
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E. Top Section:  Flat-slab-top type is indicated.   

F. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

G. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and shape matching 
catch basin frame and grate.  Include sealant recommended by ring manufacturer. 

H. Grade Rings:  Include two or three reinforced-concrete rings, of 6 to 9-inch total thickness, that 
match the frame and grate, and height as required to adjust manhole frame and cover to 
indicated elevation and slope. 

I. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to base 
section. 

2.9 CATCH BASIN FRAMES AND GRATES 

A. Heavy Duty Ductile Iron Frame and Grate:  
 

1. Description:  Heavy-duty 24-in by 24-in (nominal clear opening) ductile iron frame and 
grate.   

 
2. Material Requirements: 

 
a. Material:  ASTM A 536, Grade 70-50-05, ductile iron designed for A-16, 

structural loading.  Meets AASHTO M306 
b. Grate style:  Bar, Flat 
c. Frame style:  Top Flange, Reversible, Bottom Flange 
d. Coating:  Asphaltic Coated 
e. Color:  Black 
f. Origin of manufacture:  USA 
g. Clear opening depth:  24-in minimum, unless otherwise indicated 
h. Clear opening length:  24-in minimum, unless otherwise indicated 
i. Cover/Grate opening depth:  2-in 
j. Cover/Grate opening width:  26-in 
k. Cover/Grate opening length:  26in 
l. Flange inner length:  26-in 
m. Flange inner width:  26-in 
n. Flange outer length:  32-in 
o. Flange outer width:  32-in 
p. Frame height:  6-in 
q. Frame outside length:  27.5-in 
r. Frame outside width:  27.5-in 
s. Grate thickness:  2-in 
t. Grate length:  25.75-in 
u. Grate width:  27.75-in 
v. Grate open area: 321 sq. in. 
w. Grate wetted perimeter:  103-in 
x. Slot width:  1.5-in 
y. Tag Text: “Drains To Waterways Dump No Waste!” 
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3. Basis-of-Design Product:  Subject to compliance with requirements, provide EJ Group 
Inc., Product No. 45726033C03 – “Classic Series V5626-2 REV 6” V5726 EXHD DI GR 
SET” by EJ Group Inc. (East Jordan Iron Works), 301 Spring Street, East Jordan, MI 
49727 Telephone:  1-800-874-4100. 

B. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural 
loading.  Include flat grate with small square or short-slotted drainage openings. 

1. Size:  24-in by 24-in minimum unless otherwise indicated. 
2. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

C. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural 
loading.  Include 24-inch ID by 7 to 9-inch riser with 4-inch minimum width flange, and 26-
inch- diameter flat grate with small square or short-slotted drainage openings. 

1. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

2.10 IDENTIFICATION 

A. Underground Warning Tape 

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. Presco, Inc.; Sherman, Texas 
b. EMED Co., Buffalo, New York. 
c. Seton Identification Products, A Tricor Direct Company. 

2. Material:  6-inch wide, color-coded, heavy gauge 5-mil tape with aluminum backing.  

3. All tapes printed with black ink on APWA (American Public Works Association) 
approved colors to meet or exceed industry standards. 

4. Location:  Provide warning tape 18 inches feet below finished grade in buried piping 
trenches and at foundation wall. 

2.11 CONCRETE 

A. Cast-in-Place Concrete:  Refer to Div 03 concrete section for concrete strength, mixtures, fiber 
reinforcement and other requirements. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 
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3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground storm drainage piping.  Location and arrangement of piping layout 
take into account design considerations.  Install piping as indicated, to extent practical.  Where 
specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 
and couplings according to manufacturer's written instructions for use of lubricants, cements, 
and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 
connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 
and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking process of microtunneling. 

F. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow. 

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in 
direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint 
system, or cast-in-place concrete supports or anchors. 

3. Install piping with 24-inch minimum cover. 

4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook." 

5. Install corrugated steel piping according to ASTM A 798/A 798M. 

6. Install PE corrugated sewer piping according to ASTM D 2321. 

7. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 

1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join corrugated steel sewer piping according to ASTM A 798/A 798M. 
3. Join corrugated PE piping according to ASTM D 3212 for push-on joints. 
4. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-

seal joints or ASTM D 3034 for elastomeric-gasketed joints. 
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5. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation 
Manual" for rubber-gasketed joints. 

6. Join dissimilar pipe materials with nonpressure-type flexible couplings. 

B. Join force-main pressure piping according to the following: 

1. Join PVC pressure piping according to AWWA M23 for gasketed joints. 
2. Join dissimilar pipe materials with pressure-type couplings. 

3.4 DRAIN INSTALLATION 

A. Install type of drains in locations indicated. 

1. Use Light-Duty, top-loading classification drains in earth or unpaved foot-traffic areas. 
2. Use Medium-Duty, top-loading classification drains in paved foot-traffic areas. 
3. Use Heavy-Duty, top-loading classification drains in vehicle-traffic service areas. 
4. Use Extra-Heavy-Duty, top-loading classification drains in roads. 

B. Embed drains in 4-inch minimum concrete around bottom and sides. 

C. Fasten grates to drains if indicated. 

D. Set drain frames and covers with tops flush with pavement surface. 

E. Assemble trench sections with flanged joints. 

3.5 CATCH BASIN INSTALLATION 

A. Construct catch basins to sizes and shapes indicated. 
B. Set frames and grates to elevations indicated. 

3.6 CONCRETE PLACEMENT 

A. Place and test cast-in-place concrete according to ACI 318 and Division 03 concrete section. 

3.7 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified 
in Division 22 Section "Facility Storm Drainage Piping." 

B. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections.  Remove 
section of existing pipe; install wye fitting into existing piping; and encase entire wye 
fitting, plus 6-inch overlap, with not less than 6 inches of concrete with 28-day 
compressive strength of 3,000 psi. 
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2. Make branch connections from side into existing piping, NPS 4 to NPS 20.  Remove 
section of existing pipe, install wye fitting into existing piping, and encase entire wye 
with not less than 6 inches of concrete with 28-day compressive strength of 3,000 psi. 

3. Make branch connections from side into existing piping, NPS 21 or larger, or to 
underground manholes and structures by cutting into existing unit and creating an 
opening large enough to allow 3 inches of concrete to be packed around entering 
connection.  Cut end of connection pipe passing through pipe or structure wall to 
conform to shape of and be flush with inside wall unless otherwise indicated.  On outside 
of pipe, manhole, or structure wall, encase entering connection in 6 inches of concrete for 
minimum length of 12 inches to provide additional support of collar from connection to 
undisturbed ground. 

a. Use concrete that will attain a minimum 28-day compressive strength of 3,000 psi 
unless otherwise indicated. 

b. Use epoxy-bonding compound as interface between new and existing concrete and 
piping materials. 

4. Protect existing piping, manholes, and structures to prevent concrete or debris from 
entering while making tap connections.  Remove debris or other extraneous material that 
may accumulate. 

C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to 
piping rating may be used in applications below unless otherwise indicated. 

1. Use non-pressure-type flexible couplings where required to join gravity-flow, non-
pressure sewer piping unless otherwise indicated. 

a. Unshielded flexible couplings for same or minor difference OD pipes. 
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different 

OD. 
c. Ring-type flexible couplings for piping of different sizes where annular space 

between smaller piping's OD and larger piping's ID permits installation. 

2. Use pressure-type pipe couplings for force-main joints. 

3.8 CLOSING ABANDONED STORM DRAINAGE SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in 
place.  Include closures strong enough to withstand hydrostatic and earth pressures that may 
result after ends of abandoned piping have been closed.  Use either procedure below: 

1. Close open ends of piping with at least 8-inch thick, brick masonry bulkheads. 
2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable 

methods suitable for size and type of material being closed.  Do not use wood plugs. 

B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and 
use one procedure below: 

1. Remove manhole or structure and close open ends of remaining piping. 



STORM UTILITY DRAINAGE PIPING  Tetra Tech 

33 41 00 / Page 12 Project No. 363579-22001.3 Architects & Engineers 

2. Remove top of manhole or structure down to at least 36 inches below final grade.  Fill to 
within 12 inches of top with stone, rubble, gravel, or compacted dirt.  Fill to top with 
concrete. 

C. Backfill to grade according to Division 31 Section "Earth Moving." 

3.9 IDENTIFICATION 

A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange 
for installation of green warning tape directly over piping and at outside edge of underground 
structures. 

1. Use detectable warning tape over ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of underground 

structures. 

3.10 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

1. Submit separate reports for each system inspection. 

2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter. 
c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 
within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 

2. Test completed piping systems according to requirements of authorities having 
jurisdiction. 

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 
advance notice. 

4. Submit separate report for each test. 
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5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities 
having jurisdiction, UNI-B-6, and the following: 

a. Exception:  Piping with soil tight joints unless required by authorities having 
jurisdiction. 

b. Option:  Test plastic piping according to ASTM F 1417. 
c. Option:  Test concrete piping according to ASTM C 924. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.11 CLEANING 

A. Clean interior of piping of dirt and superfluous materials. Flush with water. 

END OF SECTION 33 41 00 
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